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Abstract: Graduate skills are a key factor in their selection in a company. This research focuses on 

the extent to which the Erasmus+ mobility programme contributes to the development of skills required 

for a modern work environment. Thus, the paper examines whether the skills developed through an 

Erasmus+ programme are recognised as important by European employers. The results of the primary 

quantitative online survey showed that graduates developed adaptability, flexibility, enthusiasm, 

dynamism, professionalism, responsibility, commitment, and creative problem-solving skills through 

their participation in the Erasmus+ programme. Even if the Erasmus+ programme appears to enhance 
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a variety of talents, there are some others, such the improvement of interpersonal skills, which are less 

well-developed. An important conclusion of this study is that young people's participation in the 

Erasmus+ programme, in terms of study or internship, contributes to their desire to work in an 

international context, while a prolonged participation in the programme is positively correlated with 

the development of communication skills. 

Keywords: Erasmus+ Programme, Employee Skills, European Employers. 

Introduction 

The recent studies show that the development of soft skills in students through their participation 

in the Erasmus programme is related to their future professional career and smooth integration into the 

labour market (Cairns, 2019). Soft skills, according to Marin-Zapata et al. (2021), are a set of widely used 

or generic skills that are non-technical in nature and can be applied in a variety of work environments. 

Skills are often categorised as interpersonal, people skills, and behavioural skills that emphasize 

personal behaviour and the management of interpersonal relationships (Hendarman & Cantner, 2018). 

However, in the labour market, research has shown that employers expressed a need and desire for 

high-quality soft skills in the modern workforce, such as good communication skills, interpersonal skills, 

collaboration and teamwork, as well as problem-solving skills (Ellis et al., 2014; Engel, 2010; 

ErasmusJobs, 2021; Ghani et al., 2018; Nickson et al., 2012). 

As the Erasmus programme is the best known and most fundamental mobility program in Europe, 

there is a strong research interest regarding its impact and the extent to which they fulfil the original 

goals of the program. 

Soft skills self-evaluations gained by program participants are crucial to get an initial impression 

of how well Erasmus is meeting its stated goals in terms of its long-term effects on young people's 

employability. Additionally, a comparison of the supply and demand for soft skills in the Greek labour 

market will show the potential gap between the two, as well as suggest ways to bridge it. 

Literature Review 

(Qualitative) Soft Skills 

Whitmore and Fry (1974) were among the first researchers to propose a classification of skills 

into two categories: soft and hard skills. The first refers to work and can be applied in a variety of work 

environments, while the second refers to the know-how required for a job (Marin-Zapata et al., 2021). 

Furthermore, Succi and Canovi (2020) state that soft skills are a dynamic combination of cognitive and 

metacognitive, interpersonal, intellectual, and practical skills. In other words, they consider that soft 

skills help people positively adapting and behaving so that they can effectively manage the challenges 

of their professional and daily lives. 

Although soft skills are important in all work contexts, previous studies have found that 

employers' requirements with these types of skills are not being met. These surveys have shown that 

employers seek employees with high-quality soft skills such as communication, interpersonal 

relationships, collaboration, and analytical skills (Engel, 2010; Nickson et al., 2012). 

The Erasmus+ Programme structure and figures in Europe and Greece 

The fundamental component of the Erasmus+ programme is students’ exchanges between partner 

countries for duration of three to twelve months. The visiting student enrols in a department in their 

area of study during this time to complete their studies in the host institution (Cairns, 2019). Since 2007, 

https://creativecommons.org/licenses/by/4.0/
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program participants have had the option to perform a 3- to 12-month internship with a business or 

non-profit. 

According to estimates, the program has helped at least 4 million Europeans (students and 

academic staff) move about throughout its 30 years of operation, making it an example of cross-border 

cooperation and a tool for promoting intercultural learning (Cairns, 2019). When the mobility program 

was first established in 1987/1988, 3,000 students from 11 other countries participated. By 2002/2003, 

however, that number had risen to approximately 124,000. 

Since 2007, when it became possible to do an internship abroad, the number of participation 

significantly increased. In 2007–2008, 182,700 students participated; in 2017–2018, it nearly doubled 

to 347,100 (Centre for European Progression, 2017). 33 countries are already participating in the 

Program's execution, including non-EU nations like Turkey, Serbia, Norway, Liechtenstein and others 

(Centre for European Progression, 2017). The Erasmus+ program provided about 940,000 people with 

the opportunity to study, work, volunteer, and take part in community engagement initiatives abroad in 

2019, according to more recent figures. In 2019, the program's budget totalled 3.37 billion (European 

Commission, 2020). 

Since the beginning of the Erasmus programme in 1987, Greece has taken part in it. A total of 

19,454 people benefited from the program in 2018–2019, including 10,071 higher education students 

who studied or completed an internship abroad. The number of Greek students traveling abroad for 

study and internships rose from 4,156 in 2014–2015 to 5,264 in 2016–2017 and 5,667 in 2018–2019, 

reflecting a gradual rise in participation in the program. As an example, Greece hosted 3,675 Erasmus 

students in 2014–2015 that increased to 4,759 in 2016–2017 and 5,476 in 2018–2019 (European 

Commission, 2021). On the other side, inbound migration is comparable to outward movement. 

In Greece, the Program's budget for 2018/2019 totalled €40.9 billion. It should be noted that the 

expected budget for Erasmus+ for the 2021–2027 programming term is €26.2 billion, nearly twice as 

much as it was for the 2014–2020 programming period (European Commission, 2021). 

The Erasmus Programme & Soft Skills Development 

Student mobility is by far the most supported measure by European higher education policy 

makers in the context of promoting internationalisation processes (de Wit, 2019). Particularly, the 

Erasmus programme is an important milestone in the history of education policy at the European level, 

even though it took more than 20 years since the Treaty of Rome to give it an official supranational 

dimension and another 17 years to create the flagship Erasmus programme (Ribeiro, 2021). 

The main element of the program is the exchange of students between countries as part of their 

studies, with a stay in another country and study in another college, for a period of 3 to 12 months. 

During this period, the visiting student is enrolled in a department of their field of study so that they can 

continue studies in the host country (Cairns, 2019). Since 2007, students in the program had the 

opportunity to complete an internship in a company or organisation for a period of 3 to 12 months. In 

recent years, special emphasis was placed on the skills developed through this program, as the 

participation of young people was a good opportunity to prepare for their integration into the globalised 

labour market and society (Erasmus Skills, 2021). Erasmus was created not just to unite young people 

but also to integrate cultural groups from various EU member states and other countries, promoting 

greater tolerance for other peoples' cultures and civilizations as well as greater awareness of common 

European ideals (Cairns et al., 2018). 

Additionally, it offers the chance to gain knowledge about residing and working abroad. Young 

https://creativecommons.org/licenses/by/4.0/
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people who travel abroad as part of the Erasmus program gain knowledge and abilities. It "opens the 

door" to enter the next level of school or employment. The extent of their new educational and 

employment prospects is expanding at the same time, both domestically and internationally (Cairns et 

al., 2018). 

The Erasmus Impact Study offers crucial information in the impact of Erasmus Programme over 

Soft Skills Development (European Commission, 2019). According to the report, taking part in Erasmus+ 

is associated with the growth of skills necessary for employment and social cohesion. Almost 9 out of 10 

participants report improvements in soft skills like adaptability, interactions with people from different 

cultures, communication skills, and intercultural competence, while about 5 out of 10 participants 

reported improvements in their digital skills because of their participation in the exchange program. 

Soft skills are those that are considered important for employment. More than 90% of participants 

assumed they increased their ability to engage with people from diverse cultures, which is considered a 

key component of social cohesiveness. When compared to graduates who did not engage in Erasmus+, 

participants showed stronger improvements in these sorts of competencies (European Commission, 

2019). 

The same study also shows how Erasmus+ has an effect on participants' academic growth, social 

involvement, personality development, and intercultural openness. Particularly for those who relocated 

to non-neighbouring countries from their place of origin, it was discovered that taking part in Erasmus+ 

strengthened participants' feelings of European identification (European Commission, 2019). 

Additionally, a study by the Erasmus Student Network revealed that participating in Erasmus had 

a positive effect on graduates' personal development because the mobility affected their participation 

in society as engaged citizens as well as their social, civic, and democratic participation (Perez-Encinas 

et al., 2021). In particular, the study revealed that 6 out of 10 graduates were familiar with the meaning 

of the term "civic participation" and that 1 out of 3 was well-informed about the activities of local civil 

society. Additionally, the study reveals that students who have participated in an Erasmus exchange are 

significantly more involved in civil society organisations than the typical European young person 

(European Student Network, 2021b). 

Students are aware that career advancement depends on personal growth and that employers may 

place an equal value on soft skills and academic qualifications (Cairns et al., 2018). 

The Erasmus+ Programme and Employability 

According to Confalonieri et al. (2016), the academic mobility is an important way for young 

people to improve their future employability and acquire new professional skills while developing as 

active citizens. Students who participate in a mobility program can develop the right combination of 

subject-specific skills and soft skills that enable both a successful and rapid transition into the labour 

market. 

Participants in the program have the chance to considerably improve their CVs, increase their 

chances of finding future employment, and raise their level of work competence, giving them an 

advantage in the labour market (Deakin, 2014). Enhancing intercultural skills, through interactions with 

individuals or groups of individuals from diverse ethnic backgrounds, is also a key goal of the 

curriculum, leading to mutual tolerance for variety. Simply put, all Erasmus participants are intended to 

increase cultural awareness of the various facets of citizenship in Europe and build skills that will 

improve their employment (Cairns et al., 2018). 

Rodrigues (2013) also found that student mobility was associated with a higher likelihood of going 
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abroad again to study or work after graduation. In addition, a study conducted by the European 

Commission looking at the impact of Erasmus on employability came to an important conclusion: 

graduates with international experience had better chances in the labour market and their 

unemployment rate was lower (Brandenburg et al., 2015). 

In conclusion, participation in Erasmus can contribute to the development of skills and the 

redesign of higher education curricula to ensure that graduates have developed high-quality soft skills 

(van Kemenade, 2012; Cimatti, 2016). 

The ErasmusJobs project's investigation concerned the skills acquired through the Erasmus+ 

mobility programme and the abilities required by employers as well as the coincidence and significance 

in terms of the Erasmus programme. A survey was conducted in late 2020 through the aforementioned 

project with 55 employers, HR managers, in enterprises with European headquarters. The poll was 

performed both online and in person. 

This study's objective was to determine the essential talents that companies in Europe were 

looking for and compare them to the capabilities that Erasmus+ graduates had already attained. In the 

study, employers were asked to rate the importance of a set of transferable skills before listing the three 

crucial skills they believe are most important when hiring a new employee. Finally, they were asked to 

indicate the significance they give to a new employee candidate's international experience gained 

through the Erasmus program (ErasmusJobs, 2021). 

According to the findings, the top three sets of soft skills that employers look for when hiring new 

workers were: adaptability, flexibility, and agility skills (reported by 21.2% of employers); motivation, 

enthusiasm, passion, positivity, drive, and dynamism (18.8%); communication skills (17.6%); and 

professionalism, responsibility, commitment, work ethic, and performance skills (17.6%). Other skill 

sets included innovative problem-solving (12.9%) and initiative (11.8%), in that order. 

Significant focus has been placed on the skills obtained through the Erasmus+ programme, since 

young people's participation is a good opportunity to prepare for their integration into the globalised 

job market and society (Erasmus Skills, 2021). 

Mechanisms for assessing the impact of the Erasmus+ programme on soft skill development 

and employability 

European Skills/ Competencies, Qualifications and Occupations (ESCO), a comprehensive 

initiative for the classification and assessment of competencies in all sectors within the European 

Community, has been in development by the European Union (EU) since 2016. In accordance with the 

levels of the European Qualifications Framework, the ESCO classification defines groups of 

skills/competences and groups of qualifications. 

The Erasmus Skills program has been in place since 2018 and aimed giving higher education 

institutions the tools they needed to enhance the educational experience of program participants. This 

was effectuated to better understand how Erasmus affects the development of skills. Mobility 

participants have the chance to assess the outcomes of their participation in terms of the skills they have 

acquired through the Erasmus Skills program. The main goal of the project was to increase students' 

understanding of the process they were participating in through the exchange and how this will affect 

their own personal growth and skill set as well as their role as contributing members of society. The 

creation of a self-assessment tool for students' mobility outcomes was part of the project in this context, 

and other project outputs included the delivery of online training for students on European citizenship 

and the Erasmus+ program, the creation of a guide for higher education professionals to assist and 
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support students in their personal development, and finally the introduction of a methodology to 

support academic staff in higher education in the development of their own research. 

Students evaluated their Knowledge, Skills, and Attitudes (KSA) in the framework of their self- 

assessment through a platform that has been expressly built (European Student Network, 2021a). 

Students also evaluated the soft skills they have acquired in the context of their own skill evaluation 

(Erasmus Skills, 2021a). 

It should be noted that the Erasmus Jobs (https://www.erasmusjobs.org/) initiative is expected 

to create an online platform to improve the employability of Erasmus graduates. On this portal, Erasmus 

students and alumni will be able to create an individual profile that reflects the skills they have gained 

through volunteering, mobility experiences, and other activities. Employers, on the other hand, will 

benefit from the platform's assistance in locating qualified candidates. Employers will be able to create 

a company profile to attract candidates. Furthermore, the platform will provide universities and career 

services with a one-of-a-kind tool to help students establish skill profiles and transition to the workforce 

(ErasmusJobs, 2021). 

Research Methodology 

In this paper, the primary research was conducted following a quantitative approach. Through a 

quantitative research, it was possible to select large samples in a short period of time, unlike qualitative 

methods where data collection was time consuming, and samples were small at the same time. With a 

larger sample, it was more likely that the research will lead to an accurate generalised conclusion and 

more reliable results, while at the same time it was less likely that outliers will negatively affect the 

results (Papageorgiou, 2015). 

Considering the basic purpose of this work, a quantitative research was considered the optimal 

method, as it was an extension of the study conducted within the ErasmusJobs project – with Greek data 

– (ErasmusJobs, 2021). 

Finally, many studies that have investigated the impact of the Erasmus programme on the 

development of students' soft skills have been quantitatively conducted (Krzaklewska & Krupnik, 2005; 

Brandenburg et al., 2015; Bryła, 2015; Martínez-Usarralde et al., 2017; Baranova et al., 2020; Tran et al., 

2021). 

Study Population 

The study residents consisted of the students who participated in the Erasmus mobility 

programme in Greece. The number of participants was N = 150 graduates. A random sample was drawn 

as the survey was conducted online and the participants in this study were self-selected. 

Purpose & Research Questions 

The main purpose of the study was to investigate the extent to which the participation of then 

students in the Erasmus mobility programme and current graduates (both employed and not) 

contributed to the development of (qualitative) soft skills. It also aimed to measure the degree of 

correspondence between the soft skills that employers recognised as important for the workplace and 

the soft skills that graduates and Erasmus participants perceived themselves to have acquired through 

their participation in the programme. 

Measurement Tool 

In the research a structured questionnaire with closed – questions was used. The questionnaire 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.erasmusjobs.org/)


 
 
 

12  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

was designed after studying the international literature and based on the study of the ErasmusJobs 

project. The questionnaire was divided into the following three sections: 

i. The first section deal with the demographic and occupational characteristics of the 

participants in the study. 

ii. The second section deal with the basic elements for participation in the Erasmus programme. 

iii. The third section contained the basic research questions. The questions concerned the skills 

acquired or developed by the participants after completing the Erasmus programme. 

Method of Data Collection 

The research was conducted online, and the questionnaire was created on the Google Forms 

platform. It was then posted on selected group pages on an official social network in order to collect 

responses. The groups where it was posted were related to people connected to Erasmus, such as groups 

of Erasmus+ students and graduates in Greece. The questionnaire took no more than 10 minutes to 

complete. The data was collected from 03/12/2021 to 26/12/2021. 

Method of Data Analysis 

At the end of the period, a data file was created and analysed using the statistical programme SPSS 

Statistics 2.5. 

Research Results 

Reliability Check 

The reliability of the research instrument was examined using Cronbach's Alpha reliability 

coefficient. The results showed that the overall reliability of the questionnaire was high for all 32 

questions and is 0.950. A similar high reliability was also found in the other two sub-sections of the 

questionnaire where the alpha was 0.936 for a total of 30 questions and 0.909 for a total of 25 questions. 

These results showed that it was a reliable research instrument that could be used in other similar 

studies. 

Demographic Characteristics of the Sample 

According to the results of the 150 participants, 67.3% (N=101) of them were women and 32.7% 

(N=49) were men. The age group with the highest incidence rate was between 18 and 25 years old 

(N=89, N%=59.3%). In terms of educational level, 61.3% (N=92) had a bachelor's degree, 36.7% (N=55) 

had a master's degree and only 2% (N=3) had a PhD. Regarding the employment status of the 

participants, 68% (N=102) reported that they were employed, 22% (N=33) that they were unemployed 

and 10% (N=15) that they were not employed, i.e. they were not looking for work during this period. Of 

those who reported being employed, 90.1% (N=100) worked in a private company and 9.9% (N=11) in 

a public company/organisation. The academic field where 30.7% (N=46) of the participants graduated 

was social sciences. Then 23.3% (N=35) graduated in engineering and technology, 20.7% (N=31) in 

humanities and arts and 10.7% (N=16) in medicine and health sciences. The percentage of those with a 

degree in natural sciences (N=14, N%=9.3%) and agricultural sciences & veterinary medicine (N=8, 

N%=5.3%) was lower. 

Data on Participation in the Erasmus Programme 

Regarding the reason for participation, 66.7% (N=100) of the sample indicated that their 
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participation was for study, while 20.7% (N=31) wanted to do an internship. Then, the majority of the 

sample, i.e. 48% (N=72) answered that their participation in the programme lasted for 6 months, 41.3% 

(N=62) of the participants answered that their participation in the programme was shorter than 6 

months, 9.3% (N=14) participated for 1 year and 1.3% (N=2) said that they participated for more than 

1 year. 

In addition, participants whose semester of study was shorter are expected to be less interested 

in learning about what is happening in the world on a daily basis (r=-0.199), less knowledgeable about 

social and political concepts such as democracy, justice, equality, citizenship, and civil rights (r=-0.222), 

and less engaged in a shared vision with others (r=0.191) (Table 1). 

In addition, participants who have participated in the Erasmus programme for a longer period of 

time are expected to be able to plan and organise work-related activities (r=0.195), feel more able to 

take on professional tasks with high responsibility after their stay abroad (r =0.181), use the internet, 

social media and PC, e.g. for their studies, work and personal activities (r=0.200), have a clearer idea of 

their professional ambitions and goals (r=0.161), have better communication skills (r=0.184) than those 

who had a shorter participation period. Last but not least, participants who took part in the Erasmus 

program for a longer period of time reported feeling less European (r=-0.203) (Table 1). 

Table 1 

Investigating Correlations 

 
Reason for 

participating in the 
Erasmus 

programme 

Semester of study 
where participation 

in the Erasmus 
programme took 

place 

Duration of 
participation 

in the 
Erasmus 

Programme 

I would like to work in an 

international context 
0,190* 

  

I can plan and organise activities 

related to my work 

  
0,195* 

I feel more able to take on 

professional tasks with high 

responsibility after my stay abroad 

   
0,181* 

I am more interested in learning 

what is happening in the world 

everyday 

  
-0,199* 

 

I use the internet, social networks 

and computers, e.g. for my studies, 

work and personal activities 

   
0,200* 

I have a clear idea of my career 

aspirations and goals 

  
0,161* 

I am more aware of social and 

political concepts such as 

democracy, justice, equality, 

citizenship and civil rights 

 

 
-0,222** 

 

I feel more European   -0,203* 

I have shared vision with others  -0,191*  

I think I have communication skills   0,184* 
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I think I have professionalism, 

responsibility, commitment, ethics, 

ability to perform 

   
0,170* 

*p-level = 0.05 **p-level=0.01 

Source: authors’ own development. 

Discussion 

Soft skills are seen as essential to meet labour market challenges such as the increasing pace of 

globalisation, cultural diversity in organisations and the growing need to retain talent in companies 

(Garcia-Esteban & Jahnke, 2020; Wagenaar, 2020). Both official studies by European institutions and 

studies in the academic literature have found that Erasmus could have a positive impact on students' 

employability (Confalonieri et al., 2016; European Commission, 2019; Caparros-Ruiz, 2019). 

The research explored the contribution of participation in the Erasmus programme to the 

development and/or enhancement of graduates' soft skills, which are considered important in the 

labour market and employability, in order to determine whether there may be a mismatch between the 

supply and demand of soft skills in the country. The study participants considered that they have 

developed skills such as adaptability, flexibility and resourcefulness, as well as skills such as motivation, 

enthusiasm, passion, positivity, drive and dynamism. After that, participants indicated that that they 

have developed skills such as professionalism, responsibility, commitment, ethics and performance, and 

in similar percentages they judged that their participation in the programme has contributed to the 

development of creative problem-solving skills. 

However, Table 2 shows that the soft skills most in demand by employers in Europe according to 

the ErasmusJobs Study (2021) are compared to those most developed by the participants in this study 

after their participation in the Erasmus programme. 

Table 2 

Comparison of the Skills of the Erasmus Graduates in the Sample and the Skills Required by Employers in 

Europe Based on the Erasmus Jobs Survey (2021) 

Soft skills that employers demand Soft skills from research participants 

1. Adaptability, flexibility, nimbleness 1. Adaptability, flexibility, nimbleness 

2. Motivation, enthusiasm, passion, positivity, 

drive, dynamism 

2. Motivation, enthusiasm, passion, 

positivity, drive, dynamism 

3. Communication skills 
3. Professionalism, responsibility, 

commitment, ethics, ability to perform 

4. Professionalism, responsibility, 

commitment, work ethic, ability to perform 
4. Creative problem solving 

5. Creative problem solving 5. Proactivity, taking initiative 

6. Proactivity, taking initiative 6. Communication skills 

Source: authors’ own development. 

So, from the above comparison, the first thing that emerges is that there is a match in the first two 

groups of soft skills. The employers in the ErasmusJobs Survey (2021) considered the skills adaptability, 

flexibility and resourcefulness to be more important, as well as the skills motivation, enthusiasm, 

passion, positivity, drive and dynamism, and on the other hand, the Erasmus graduates in our survey 

considered that the same skills have developed more through their participation in the mobility 
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programme. On the other hand, discrepancies between skills were also found in this survey. 

Communication skills were the most important, ranking third among employers but with the lowest 

average score among participants in this survey. The ranking of the remaining three skill groups, namely 

professionalism, responsibility, commitment, ethics and performance, creative problem solving, and 

initiative and enterprise, followed the same order of importance in the two studies. 

Conclusions and Implications 

The appropriate development of university students' soft skills, which are necessary in the 

modern labour market, is a topic that has been studied extensively in the literature in recent years. 

However, few studies to date have looked at the role of the Erasmus mobility programme in the 

development of graduate soft skills and its efficacy to fill such skills gaps in the labour market and thus 

improve employability. This study examined the extent to which the participation of former students 

and current graduates (with and without employment) in the Erasmus Mobility Programme has 

contributed to the development of soft skills and qualitative soft skills that are now considered essential 

for student employability due to the demand of employers in the labour market. 

The participation in Erasmus can contribute to the development of skills and the redesign of higher 

education curricula to ensure that graduates have developed high-quality soft skills (van Kemenade, 

2012; Cimatti, 2016). 

The design of quality mobility programs is imperative to enhance the benefits of the Erasmus 

programme, since, for example, Confalonieri’s et al. (2016) study identified some weak points that need 

to be improved to enhance the impact of the programme on employability. These included improving 

the system of recognition of study abroad and financial support, particularly for students from 

disadvantaged groups. 

Host nations and institutions participating in the Erasmus programme should: 

1) promote the development of peer mentoring and peer learning programs to ensure 

that mobile students are integrated into the host nation or institution; 

2) promote the provision of convenient and reasonably priced facilities, such as housing, 

catering, and transportation for mobile students; 

3) encourage the provision of guidance to students on the better use of learning mobility in 

order to develop their knowledge, skills and competences; 

4) encourage the provision of guidance to mobile students upon their return, on how to use 

the competences acquired during their stay abroad; 

5)  provide assistance for the reintegration of mobile students after a long stay abroad 

(European Commission/EACEA/Eurydice, 2013). 

These are consistent with proposals released by the European Commission and the Council of 

Europe highlighting priority areas for improving the quality of learning mobility. It is suggested, for 

example, that existing quality maps, such as the European Quality Charter for Mobility and national and 

regional maps, be leveraged to ensure high-quality mobility and improve quality assurance in all aspects 

of mobility. The Council also encourages ongoing dialogue and explicit arrangements between sending 

and receiving schools, such as the creation of learning agreements. Recognising the knowledge, skills, 

and competencies earned abroad is encouraged, as are clear selection methods, peer interchange, and 

structured support for students. To ensure quality, it is proposed that regular feedback mechanisms be 
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incorporated after the fact. 

The differences in skill importance observed between this survey participants and the employers 

in the ErasmusJobs Survey (2021) are consistent with the findings of Mourshed et al. (2012), which 

involved 2,600 employers, 5,300 students, and 700 educational institutions in France, Germany, Greece, 

Italy, Portugal, Spain, Sweden, Germany, Italy, Portugal, Spain, and the United Kingdom, and concluded 

that one-third of European companies faced recruitment problems. In Greece, 45% of Greek firms 

reported issues due to a lack of skills among new labour market entrants. These findings are also 

consistent with a recent Greek study on the important soft skills required in the labour market 

conducted by Tsirkas et al. (2020), which discovered that workers' soft skills levels do not fulfil 

employers' expectations. 

Given the existing gap in soft skills in the modern labour market in Greece and other European 

countries, it is noted that student mobility could potentially fill this gap in the future by helping HE 

students to develop their skills and thus contribute to their employability. 

On the other hand, employers need to give regular input on the skills that university graduates 

need. Promoting employability and developing competencies is a one-way path for policymakers in 

higher education. This has caused universities to reassess their concerns about the employment of their 

graduates and the gaps between the competencies they acquired during their academic education and 

what businesses ultimately need (Urquía -Grande & Perez Estebanez, 2020). 

To summarise, internationalisation of education is a significant strategy to boost graduates' 

employability. Erasmus is a flagship mobility program that reinforces the beneficial effects indicated 

above, which contribute to young people's academic and personal growth. 

Limitations 

Certain limitations of the research must be addressed. The first and most important of them is the 

representativeness of the sample, which influences the further findings’ applications. Because the 

survey is being performed online, neither a representative nor a random sample can be chosen, raising 

the concern of self-selection bias. As a result, it is unknown to what extent the survey sample is typical 

of the population and whether the survey results may be extrapolated to the total population of Erasmus 

graduates in Greece. However, due to the COVID-19 outbreak that was sweeping through Greece, the 

survey had to be conducted online. 

Online surveys are also inconvenient for reaching the entire residents. Only those with an internet 

connection and, in the case of this poll, access to social media were allowed to participate. For this study, 

the only persons who can use them are those who have access to social media and the internet. Those 

who do not have such access, in contrast to those who do, are not intentionally chosen to participate. 

This inherent bias in population coverage is a fundamental problem. 

According to a study conducted by the Research and Analysis Agency (Demertzis et al., 2020), 

access to the internet and social networks is higher in the younger age groups (15-24, 25-34, and 35- 

44), compared to the older age groups (over 45), with the usage rate for 2019 being very similar (97.8% 

for 15-24 year old, 97.1% for 25-34 year old, and 93.1% for 35-44 year old). As a result, it is expected 

that this restriction had no effect on survey results. 

Suggestions for Future Research 

Because there are few relevant studies in Greek literature, there is a need to redo the study with 

more representative samples of the population of higher education graduates and Erasmus participants 
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in the future. 

Furthermore, while the ErasmusJobs (2021) study is important for the European labour market, 

relevant research in Greece would be beneficial in order to better understand the needs of local 

employers and to more accurately compare the soft skills that prospective employees currently possess 

with those that they acquire through Erasmus participation. 

Given Greece's recent high unemployment rates among young higher education graduates, more 

research into whether and to what extent this is true would be good. 
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preparation diploma at the Faculty of Education, Tanta University in Egypt, were selected and requested 

to (a) define trapezoid, parallelogram, rhombus, rectangle, and square, and (b) represent the 

relationship among these quadrilaterals. The data were collected and analysed in two cycles. During the 

first cycle, participants' responses were scrutinised upon Prototype 1; it was developed based on the 

literature review to describe levels of special quadrilaterals understanding as faulty, partitional- 

uneconomical, partitional-economical, hierarchical-uneconomical, and hierarchical economical. 

Similarly, the researchers replicated the same analytical process in the second cycle in order to validate 

the levels suggested in Prototype 1. Also, some clinical interviews were conducted to confirm the 

participants’ representations of relationships among the defined quadrilaterals. The results enabled 

advancing the hypothetical Prototype 1 to Prototype 2. Prototype 2 reconceptualised the levels of 

understanding into faulty, slightly economical, fairly economical, and economical, wherein each level 

was determined based on (a) the economics of the concept definition and (b) the awareness of 

relationships among other related definitions to the concept defined (recognising subsets and 

supersets). These results are prospective for further investigations to sufficiently unpack all sub-levels 

of geometric thinking embedded in Van Hiele’s fixed levels. It also provides basics on proper pedagogical 

approaches and corresponding interventions to train PMTs effectively teach geometric thinking. 

Keywords: Definitions Understanding, Egyptian Education, Geometry Education, Quadrilaterals, 

Van Hiele Theory 

Introduction 

On the importance of definitions, De Villiers (1998, p. 249) declared that “(defining) is a 

mathematical activity of no less importance than other processes such as solving problems, making 

conjectures, generalising, specialising, proving, etc.”. Definitions allocate properties to mathematical 

objects, thus, providing a precise meaning for concepts and helping classify them (Alcock & Simpson, 

2017; Fujita & Jones, 2007). Furthermore, processes of teaching and learning definitions represent a 

significant research theme, as described by Sinclair et al. (2016), wherein learners’ understanding of 

defining and classifying shapes determines a meaningful research question to answer. Particularly for 

mathematics teachers, those who rely on their knowledge of definitions while selecting the pedagogical 

approaches to teaching these definitions to students (Avcu, 2022; Susanto, 2020). Notably, the 

importance of emphasising teachers' knowledge stems from what is demonstrated in most literature 

regarding the strong association between this knowledge, teachers' instructional practices, and 

students’ learning outcomes (Kelcey et al., 2019). 

More specifically, the topic of quadrilaterals considers a substantial area of research on reasoning 

skills that could be developed through recognising geometric figures and exploring and linking their 

characteristics to form deductive inferences (Okazaki & Fujita, 2007; Van de Walle et al., 2012, as cited 

in Erdogan & Dur, 2014). Yet, it stays among geometry topics wherein learners experience various 

difficulties, including defining quadrilaterals and determining relationships among them (Fujita, 2012; 

Özerem, 2012; Şahin & Başgül, 2020). These difficulties continue even in today's mathematics 

classrooms because it has multiple origins that, side by side, need to be improved to guarantee the 

quality of the intended outcomes. They are classified under three categories (a) epistemological (related 

to students' understanding), (b) ontogenic (students' readiness and maturity), and (c) didactic obstacles 

(teachers' practices) that are underlined in this study (Brousseau, 2006, as cited in Lutfi et al., 2021). 

Defining quadrilaterals requires perceiving necessary and sufficient conditions, which cannot be 

accomplished before the 2nd level of geometric thinking, according to Van Hiele's theory (Duatepe- 

Paksu et al., 2012). This could be interpretred within the scope of geometry standards by the National 

Council of Teachers of Mathematics (NCTM), wherein students should be able to "analyse characteristics 
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and properties of two- and three- dimensional geometric shapes and develop mathematical arguments 

about geometric relationships" (NCTM, 2000, p. 41). Seriously, if this is expected from pre-k-12 school 

students, what about prospective teachers who should sustain students in attaining these expectations? 

Do they possess such knowledge? Do current educational courses help them develop adequate 

knowledge of basic geometric figures? 

That is highlighted in Şahin and Başgül’s (2020) study in which, besides the limited representation 

of concepts in textbooks and the complicated structure of quadrilaterals, the inadequate teachers’ 

knowledge regarding concepts and their focus on the prototypical models remains one reason why 

students maintain several misconceptions (e.g., failure to expressing the notion of parallelism in cases 

of rectangles and squares, portray a rectangle as a combination of two squares [Ozkan & Bal, 2017]). As 

concluded, previous research revealed that most prospective teachers stay unable to (1) precisely 

define, classify, and determine the minimal characteristics of quadrilaterals; (2) recognise relationships 

among quadrilaterals; also (3) their level of geometric thinking related to this topic is low (Çontay & 

Paksu, 2012; Duatepe-Paksu et al., 2012; Erdogan & Dur, 2014; Fujita & Jones, 2007; Fujita, 2012; 

Kuzniak & Rauscher, 2007; Miller, 2018; Pagiling & Nur’aini, 2022; Pickreign, 2007). For example, in 

Fujita and Jones’s (2007) study regarding how trainee elementary school teachers (aged 18) define 

special parallelograms and how they perceive relationships among them, it was found that merely 12%, 

58.9%, 21.5%, and 38% of participants were able to accurately define trapezoids, parallelograms, 

rectangles, and squares, respectively. Furthermore, in 2012, Fujita reported that trainee teachers and 

lower secondary school students are likely to identify quadrilaterals by prototypical examples, which 

causes difficulties in comprehending the inclusion relationships. 

A similar investigation was conducted by Erdogan and Dur (2014), wherein the results revealed 

that the participants (pre-service primary mathematics teachers) were affected by the prototypical 

images of quadrilaterals learned during their schooling years and, consequently, they were neither able 

to use the hierarchical definitions of quadrilaterals nor recognize relationships among them. In detail, 

although some teachers correctly defined trapezoids, parallelograms, rectangles, rhombuses, and 

squares, only 40% of those teachers were able to demonstrate hierarchical relationships. On the 

contrary, the results of Ndlovu (2014) were much better, in which the pre-service teachers expressed a 

higher Van Hiele level of comprehending geometrical definitions than class inclusion. 

Also, Ulger and Broutin (2017) examined third-grade pre-service secondary school mathematics 

teachers’ understanding of quadrilaterals in terms of personal and formal figural concepts. The results 

indicated that the participants based their definitions on prototype figures and partially expressed the 

internal relationships between quadrilaterals through these definitions; that is, they had difficulty when 

understanding the inclusion relations of quadrilaterals. Similar to that were Bharaj and Francis’s (2020) 

investigation; it attempted to determine prospective elementary mathematics teachers’ (aged 17-24) 

conceptions of the characteristics of the quadrilaterals. Accordingly, their findings indicated that the 

participants seemed to have specific prototypical images of quadrilaterals (e.g., the rectangle defines a 

figure with two long and two short parallel sides and four 90° angles). Such findings were interpreted 

by Kabaca (2017), wherein he asserted that the individual’s first visual definition of a geometric figure 

(i.e., personal concept image) considers a principal obstacle to perceiving relationships among 

quadrilaterals. 

Recently, Avcu (2022) explained pre-service middle school mathematics teachers’ concept 

definitions of special quadrilaterals considering the linguistic structure of the Turkish names given to 

these quadrilaterals, wherein the syntactic, semantic, and lexical structures of names given to 

quadrilaterals were regarded as possible reasons affecting the defining process. This matches Susanto’s 

(2020) argument on the effect of the language on the definition understanding; as stated, “The 
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terminology in the Indonesian language for rectangle (literally “long square”) has a strong effect on 

teachers’ concept image” (p. 3); accordingly, it is difficult for learners to pretend that the squares are 

rectangles. Again, in the Turkish context, Özdemir and Çekirdekci (2022) conveyed teacher candidates’ 

lack of recognising quadrilaterals by the relationships among them, which resulted from strengthening 

the edge properties while ignoring the diagonal properties of quadrilaterals; besides, they argued that, 

generally, contents of undergraduate geometry are not sufficient. 

These studies expose that the research on prospective teachers' understanding of quadrilaterals 

is yet debatable and requires further investigation; hence, the current study endeavours to contribute 

to this arena. Briefly stated, rather than presenting characteristics of the lack of understanding of 

quadrilaterals and their reasons, like what is already detailed in the literature, this study embraces 

another perspective of exploring the progression of this understanding. Therefore, on one side, 

the previously defined deficiencies could be assigned to suitable levels of understanding, and on the 

other side, future activities could be proposed to overcome them. 

Research Problem 

Although previous research clarified what difficulties prospective teachers encounter when 

defining quadrilaterals and some possible causes for these difficulties (e.g., personal concept image, 

lexical ambiguity, strengthening the edge properties), a few of them have regarded levelling teachers’ 

understanding of definitions depending upon their accuracy. Besides, the connection between teachers’ 

definitions and their awareness of relationships among special quadrilaterals is not well expressed 

throughout the previous studies. Some of these gaps are handled in the current investigation; it aims at 

uncovering Van Hiele’s level 3 of geometric thinking within the context of quadrilaterals. In other words, 

the progress of thinking from Van Hiele's level 2 to level 3 will be described based on teachers' 

definitions of special quadrilaterals and their representation of the relationships among them. 

According to Van Hiele’s model, the most notable theoretical framework for learning geometric 

figures and their properties (Wang & Kinzel, 2014), learners at level 1 (Visualization/ Recognition) stay 

influenced by prototype images or visual properties acquired in their early learning (e.g., parallelograms 

should be inclined, rectangles have two long and two short sides). Then, at level 2 (Descriptive/ 

Analytical), they are expected to recognise such figures by their properties. At level 3 (Informal 

deduction/ Rational), which constitutes the beginning of deductive reasoning and definition formation, 

learners could define figures hierarchically since they could identify interrelationships among them. As 

reported by Fujita and Jones (2007, p. 5), “learners at van Hiele level 3 are, for example, expected to be 

able to deduce that a rectangle is a special type of parallelogram by considering definitions and 

properties of these quadrilaterals”. Later at level 4 (Formal deduction), they can construct mathematical 

proofs employing propositions, axioms, and theorems. Finally, at level 5 (Rigor/ Mathematical), learners 

could transfer their understanding to other non-Euclidean geometries (Çontay & Paksu, 2012; De 

Villiers, 1994; Fujita et al., 2019; Ndlovu, 2014; Van Hiele, 1986; Wang & Kinzel, 2014). 

In general, prospective mathematics teachers are expected to reach these levels to instruct 

quadrilaterals effectively and not to be among the reason why students face difficulties while learning 

quadrilaterals (Harper & Driskell, 2021; Ndlovu, 2014; Özdemir & Çekirdekci, 2022; Şahin & Başgül, 

2020). As discussed by Avcu (2022), when teaching definitions of quadrilaterals, teachers should know 

that (1) the definition must include only necessary and sufficient conditions (common content 

knowledge) and (2) multiple equivalent and non-equivalent definitions could be generated for a 

quadrilateral (specialised content knowledge). This corresponds to the context of geometry education 

in Egypt wherein, even though middle-grade students are formally required to (1) define trapezoids, 

parallelograms, rhombuses, rectangles, and squares; and (2) describe relationships among them (The 
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Egyptian Ministry of Education and Technical Education, 2020), several local studies have reported 

students’ inadequacy achieving these objectives (Alhannan, 2019; Almaraghy, 2020; Ekramay, 2020). 

Besides, a lack of research that regards teachers’ side as a possible ground for such difficulties was 

observed. 

Furthermore, and from a theoretical perspective, although several investigations explored how 

different groups of students define quadrilaterals (see the Introduction), a scarcity of research that 

utilised the results of such studies to reflect on minor levels of geometric thinking included in Van Hiele's 

level 3 (i.e., levels of thinking within this main level) was noticed. That is expressed by Wang and Kinzel 

(2014, p. 289) as follows: “According to the van Hiele model, students begin to form definitions of 

geometric figures and to reason deductively at Level 3. However, the model does not explicitly describe 

thinking at this level”. Therefore, to fill this gap, the present study aims at exploring sub-levels included 

in Van Hiele's level 3 of geometric thinking by analysing a case of Egyptian prospective mathematics 

teachers’ understanding of special quadrilaterals and their awareness of relationships among them. 

In that sense, the current study matches Wang and Kinzel's (2014) standpoint. That is, Wang and 

Kinzel (2014) utilized Sfard’s (2008) framework (a discursive lens) to analyse prospective teachers’ 

geometric discourse for the case of quadrilaterals, and accordingly, they came up with particulars within 

Van Hiele’s level 3. On the contrary, it differs from others like Çontay and Paksu (2012). In Çontay and 

Paksu’s (2012) research, the participants were asked to classify quadrilaterals wherein their 

understanding of class inclusion could be clarified and ordered in terms of Van Hiele levels; as a result, 

each response was assigned to a specific Van Hiele level (e.g., one preservice teacher was at Van Hiele 

Level 3). Nonetheless, the current study (see the Methodology) hypothesized that all participants 

already achieved Van Hiele’s levels 1 and 2, and the focus is on how they progressed towards the entire 

accomplishment of level 3. 

Research Focus 

Considering what is articulated before, the present study, on one hand, extends similar 

examinations (Avcu, 2022; Wang & Kinzel, 2014) and, on the other hand, clarifies the status of 

prospective teachers’ understanding of special quadrilaterals that constitute the essential issue within 

the geometry content of middle grades, which is crucial to guide teacher education programs. As 

emphasised, further studies are needed to explore prospective middle school mathematics teachers’ 

understanding and knowledge of quadrilaterals (Avcu, 2022; Miller, 2018). This is addressed in the 

current study by placing the focus on a case of prospective mathematics teachers in the Egyptian context 

so that some deficiencies of local research in this domain could be handled. 

Research Aim and Research Questions 

This study attempts to explore the progress of thinking from Van Hiele's level 2 to level 3 within 

the context of quadrilaterals through a case of Egyptian prospective mathematics teachers; accordingly, 

the following questions are addressed: 

• How do prospective mathematics teachers (PMTs) define special quadrilaterals 

(trapezoids, parallelograms, rhombuses, rectangles, squares)? 

• To what extent are PMTs aware of relationships among special quadrilaterals? 

• What theoretical model would be appropriate to capture minor levels of Van Hiele's level 3 

of geometric thinking within the context of quadrilaterals? 
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Theoretical Perspective and Prototype 1 of the Framework 

In mathematics, processes of defining a concept vary between descriptive (a posteriori) and 

constructive (a priori) (De Villiers, 1994; De Villiers, 1998). The describing definition, the focus of this 

study, outlines a known object by distinguishing a few characteristic properties (Freudenthal, 1973, 

p. 458, as cited in De Villiers, 1998). It is executed by specifying a proper subset (the definition) of the 

total set of the concept properties from which all other properties could be logically deduced (De Villiers, 

1998). In this study, the descriptive definition of special quadrilaterals that dominates most geometry 

textbooks (Usiskin et al., 2008) is sharpened, wherein the mathematics definition refers to a “collection 

of words which specifies all the objects to be described, and only them” (Bell & Woo, 1998, p. 56). 

As argued by De Villiers (1994) on the relationship between defining and classifying, which are 

related to each other, the mathematical concept could be defined within either a hierarchical 

classification or a partitional one. While hierarchical classification represents the concept within a 

subset of more general concepts, partitional classification identifies each concept as disjoint from 

another (Fujita & Jones, 2007; Ulger & Broutin, 2017). For instance, the trapezoid could be defined as a 

quadrilateral with (1) at least one pair of opposite sides parallel or (2) only one pair of opposite sides 

parallel; that is, the former is hierarchical since it recognized parallelograms as trapezoids, and the latter 

is partitional wherein parallelograms were excluded from trapezoids. Both definitions are 

mathematically correct; however, in most cases, the hierarchical definition stays more economical 

(specify only necessary and sufficient conditions) than the partitional one that requires adding more 

properties (more than necessary characteristics) to exclude other related concepts (De Villiers, 1994; 

Fujita et al., 2019). Hence, the hierarchical definition is favoured in mathematics school curricula (Fujita 

& Jones, 2007) since it reflects a further understanding of the relationships among quadrilaterals 

(inclusion relationships) and helps in advancing deductive reasoning and proof (Erez & Yerushalmy, 

2006, as cited in Ulger & Broutin, 2017; Fujita, 2012). 

The above-documented classification of De Villiers (1994) was prescribed by Usiskin et al. (2008) 

using terms exclusive and inclusive that match the partitional and hierarchical definitions, respectively. 

While the exclusive definition is correct for a specific quadrilateral, the inclusive one would be valid for 

a family of quadrilaterals. Recently, Bütüner and Filiz (2017) classified Turkish teachers’ definitions of 

quadrilaterals as erroneous, prototype, and hierarchical. Although both determine proper definitions, 

the former is correct for a specific concept only, while the latter stands valid for this concept and its 

special cases (group). Again, prototype and hierarchical definitions correspond to De Villiers’s (1994) 

classification of partitional and hierarchical, respectively. 

Based on this argument, it was hypothesized that PMTs’ special quadrilaterals understanding 

could be ordered as follows: (L0) faulty, (L1) partitional-uneconomical, (L2) partitional-economical, 

(L3) hierarchical-uneconomical, and (L4) hierarchical-economical that reflect the entire attainment of 

Van Hiele’s level 3 in the context of quadrilaterals (see Table 1). Noting that economical and 

uneconomical correspond to Zazkis and Leikin’s (2008) notions of minimal and non-minimal 

definitions, respectively; while the former includes parts that cannot be implied from other properties 

of the definition, the latter contains additional properties more than the necessary ones. Besides, the 

concept definition, according to this study, refers to the personal concept definition that is defined by Tall 

and Vinner (1981, p. 152) as “the form of words that the student uses for his own explanation of his 

(evoked) concept image”, which might or might not, equal to the formal concept definition. 
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Table 1 

Levels of Special Quadrilaterals Understanding “Prototype 1” 

Levels of a quadrilateral understanding Characteristics of the level 

Attributes of a 
quadrilateral 

Consideration of 
Inclusion relationships 

L2. Faulty 
( Van Hiele’s level 2) 

X (Not relevant; not 
sufficient; not necessary) 

X (Not considered) 

Level 2 < Partial 
understanding < 
level 3 

L2.1 Partitional 
uneconomical 

 (More than the 
sufficient attributes) 

X (Not considered) 

L2.2 Partitional 
economical 

 (Only the sufficient 
attributes) 

X (Not considered) 

L2.3 Hierarchical 
uneconomical 

 (More than the 
sufficient attributes) 

 (Considered) 

Full understanding 
= level 3 

L3. Hierarchical 
economical 

 (Only the sufficient 
attributes) 

 (Considered) 

 

Table 1 describes the predetermined analytical framework inspired by similar previous studies 

(Avcu, 2022; Ndlovu, 2014). In detail, Ndlovu (2014) classified understanding of definitions into non- 

standard, economical, uneconomical, very uneconomical, incorrect, and uninterpretable. Furthermore, 

Ndlovu’s (2014, p. 6650) study results concluded that “allowances should be made for differences in 

geometrical understandings within individual students and that the Van Hiele theory be interpreted in 

broader terms to allow for partial attainment of a level”, which confirms the viewpoint of this study. 

Alike, based on the sufficiency and necessity of articulated properties of definitions, Avcu’s (2022) 

framework (adapted from Zazkis and Leikin (2008)) scored degrees of correctness of definitions into 0, 

1, and 2 points to indicate neither necessary nor sufficient conditions (0), necessary but not sufficient 

conditions or sufficient but not necessary conditions (1), and necessary and sufficient conditions (2), 

respectively. Moreover, the correct definitions with necessary and sufficient conditions were further 

classified as minimal, barely not minimal, or significantly not minimal (or improper terms). 

Research Methodology 

General Background 

The present study represents a case study that is viewed by Creswell (2007, p. 73) as “a 

methodology, a type of design in qualitative research, or an object of study, as well as a product of the 

inquiry”. Specifically, it defines a single instrumental case study that fits the study perspective; that is, 

the concern of Van Hiele’s level 3 of geometric thinking was focused; accordingly, a bounded case of 

PMTs was selected to illustrate this concern (Creswell, 2007). This bounded case – the study 

participants – already accomplished Van Hiele’s level 2, as detailed in the next section. 

Participants 

The data were collected from a purposeful sample of PMTs (24 participants) who accomplished 

Van Hiele’s level 2. This intentional selection of participants happened in light of the standard of 

mastering level 2 of geometric thinking; thus, the intended progression of thinking toward level 3 could 

be sharpened. All the study participants were regular graduate students enrolled in a diploma program 

that aims to prepare non-educational graduates to be mathematics teachers during the two consecutive 

academic years 2021/2022 and 2022/2023. 

Generally, those participants, ranging between 25-40-year-old, shared similar common 

knowledge of mathematics since they all graduated from technical faculties (science and engineering) 
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and joined this diploma to be able to work in the education field. In addition, they gained some 

experience on the topic of special quadrilaterals during the Teaching Methods course that was 

mandatory to register. 

Procedures of Data Collection and Analysis 

At first and before collecting the primary data, it was essential to ensure that the participants had 

already reached Van Hiele’s level 2 where they could list the properties of special quadrilaterals (Ndlovu, 

2014). To do so, during the microteaching course, a group of PMTs was invited to dram instances of a 

trapezoid, parallelogram, rhombus, rectangle, and square; and to determine each quadrilateral 

property. Accordingly, the study sample was selected; it specified 24 participants who could distinguish 

quadrilaterals by related properties (i.e., meet the study criteria). 

Next, considering multiple relevant studies that investigated learners' knowledge of quadrilaterals 

and their understanding of the inclusion relationships (Avcu, 2022; Bütüner & Filiz, 2017; Erdogan & 

Dur, 2014; Fujita & Jones, 2007; Ndlovu, 2014; Syamsuddin, 2019), a survey was used to collecting the 

principal data required for this study. This was done after obtaining the demanded permissions from 

the faculty and cordial consensus from the participants to share their responses anonymously merely 

for research concerns; alternatively, their answers would not be considered for the formal assessment 

of the course. 

This survey consisted of two main questions: (Q1) Define the following special quadrilaterals (in 

one or more different ways): trapezoid, parallelogram, rhombus, rectangle, and square; (Q2) Represent 

the relationship among the quadrilaterals defined in Q1. The participants were asked to respond to these 

questions in their language (The Arabic language) with no time rules; however, it took them around 45 

minutes to complete it. Although the given questions were consistently found in the literature, they were 

further judged by local mathematics educators regarding their language clarity and suitability to explore 

PMTs’ understanding of special quadrilaterals. 

The participants' answers were collected and analysed within two cycles. The first was 

accomplished in November 2021, wherein 16 PMTs’ responses to both questions were scrutinized 

considering Prototype 1. In other words, the researchers evaluated the possibility of each response 

being designated to each level of understanding described in Prototype 1. One year later, in November 

2022, 8 PMTs partook in this study by answering the same questions, in which their responses helped 

validate Prototype 1. That is, the researchers replicated the same analytical process performed in the 

first cycle to confirm whether all responses could be included in the suggested levels. As shown in Tables 

3-7 (see the Results), definitions written in black, blue, and red colours denote PMTs' responses that 

emerged in the first cycle, second cycle, and both cycles, respectively. 

Besides the researchers’ agreement on the classification of responses, and to ensure the validity 

of the content analysis in this study, it was compared to categorizations of data in other related studies 

like Duatepe-Paksu et al. (2012) and Bütüner and Filiz (2017). For example, in Bütüner and Filiz’s 

(2017) analysis, mathematics teachers’ definitions of special quadrilaterals were categorized as 

hierarchical, prototype, and erroneous or partially hierarchical. Bütüner and Filiz (2017) first 

determined the validity of a definition; if it was not valid, it was classified as erroneous/ partially 

hierarchical/ partially accurate, which matches the level of faulty in the current study. On the other side, 

if it was correct, they classified it as either hierarchical or prototype; hierarchical if it was proper for all 

special cases of the given quadrilateral, while if not, it should be a prototype definition. This seems as if 

the prototype definition in Bütüner and Filiz’s (2017) study combines the partitional levels 

(economical/ uneconomical) proposed in the current study. Concretely, in Bütüner and Filiz's (2017) 

analysis, they noted that a trapezoid could be defined (a) hierarchically as a quadrilateral having two at 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

28  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

least a pair of parallel sides or (b) prototypically as a quadrilateral having only one pair of parallel sides; 

that corresponds to the hierarchical economical and partitional economical definitions of a trapezoid, 

respectively (see Table 3). 

In addition to the PMTs’ written responses to Q1 in the survey (the data required to answer the 

first research question), 24 representations of the relationship among special quadrilaterals were 

portrayed as answers to Q2. Since the main objective of this question was to explore the participants’ 

awareness of the relationships among quadrilaterals, clinical interviews were conducted with the 

participants to confirm the links that appeared in their represented models. Using both sources of data 

(written responses and interviews) helped ensure the consistency and validity of the results. For 

example, the 3 participants who drew Model A (see Figure 6 and the Appendix) declared that there is 

no relationship between trapezoids and parallelograms. Yet, rhombuses, rectangles, and squares are all 

special cases of parallelograms. Also, squares maintain the properties of both rhombuses and rectangles. 

Accordingly, the researchers judged that those participants were aware of all links expressed in Figure 

9, except the four associations that include trapezoids. Similarly, after interviewing the participants who 

displayed relationships as Model B (see Figure 7), their understanding of parallelogram-rhombus, 

parallelogram-rectangle, and parallelogram-square linkages was verified. 

Research Results and Discussion 

To answer the first research question (How do PMTs define special quadrilaterals?), the 

participants were encouraged to document one (or two) definitions of a trapezoid, parallelogram, 

rhombus, rectangle, and square; still, some participants offered a single definition for each (see Tables 

3-7). 

Not only participants’ written responses were analysed, but also the figures drawn by some 

supported interpret these responses more confidently. As a result (see Figure 2), around 70% of the 

delivered definitions were correct, while the incorrect ones had common themes of including (a) 

necessary but not sufficient conditions and (b) inappropriate terms. The description of these incorrect 

definitions categories is out of the current study focus; besides, it has already been detailed in Avcu’s 

(2022) investigation. 

This high percentage of correct responses was expected since the selected sample already attained 

level 2 of geometric thinking (see the Methodology). More expressly, the participants demonstrated 

remarkable performance in generating correct definitions of rhombuses and squares compared to the 

case of trapezoids and rectangles, which match studies like Miller (2018) and Türnüklü et al. (2013). 

Furthermore, this result remains close to the results of Ndlovu (2014), who declared that more than 

68% of the pre-service teachers (16 participants) were able to define trapezoids (75%), parallelograms 

(75%), rhombuses (68.6%), rectangles (87.5%), and squares (93.8%) correctly. Also, Erdogan and Dur 

(2014) reported that the percentages of pre-service teachers' correct definitions of trapezoids, 

parallelograms, rhombuses, rectangles, and squares were 46%, 96%, 33%, 96%, and 95%, respectively. 

On the contrary, percentages of correct definitions of special quadrilaterals provided by pre-service 

teachers were low in other studies such as Duatepe-Paksu et al. (2012), Güner and Gülten (2016), and 

Özdemir and Çekirdekci (2022). Yet, the correct definitions altered in terms of being economical and 

inclusive, as determined in prototype 1. 
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Figure 2 

Percentages of Faulty vs. Correct Definitions of Special Quadrilaterals 

 

 

 

 

 

 

 

 

 

 

 

Table 3 

PMTs’ Levels of Trapezoid Definition Understanding 

Levels PMTs’ personal definitions of trapezoid No. 

L2. Faulty • A quadrilateral with four unequal and non-parallel sides. 
• A parallelogram with only two opposite parallel/ non-parallel sides. (4) 
• A parallelogram whose opposite sides are not equal. 
Necessary but not sufficient conditions: 
• A quadrilateral with four unequal sides. 
• A quadrilateral in which each acute angle is opposite to an obtuse angle. 
Inappropriate terms: 
• A closed geometric figure with only two sides parallel. 

9 

L2.1 
Partitional 
uneconomical 

• A polygon whose sum of interior angles equals 360 degrees with only a 
pair of opposite sides parallel. 

1 

L2.2 
Partitional 
economical 

• A quadrilateral with only one pair of opposite sides parallel. (13) 
• A quadrilateral with only one pair of parallel unequal sides. (4) 

17 

L2.3 
Hierarchical 
uneconomical 

 0 

L3 
Hierarchical 
economical 

• A quadrilateral with a pair of opposite sides parallel. (5) 5 

 Total number of provided definitions of trapezoids 32 

 

Table 4 

PMTs’ levels of parallelogram definition understanding 
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Levels  PMTs’ personal definitions of parallelogram No. 
L2.  Faulty • A quadrilateral whose diagonals are equal and perpendicular bisectors of 

each other.  
• A regular quadrilateral in which each two opposite sides parallel.  
• A rectangle with two acute angles.  
Necessary but not sufficient  
• A quadrilateral with a pair of parallel side. 
• A quadrilateral with a pair of parallel sides and two adjacent 

complementary angles. 
Inappropriate terms  
• A polygon in which each two opposite sides are parallel and equal in length. 
• A close geometric figure with two opposite sides parallel and equal in 

length.  

7 

L2.1 
Partitional 
uneconomical 

 0 

L2.2 
Partitional 
economical 

• A quadrilateral with two unequal adjacent sides and two pairs of opposite 
sides equal.   

• A quadrilateral whose unequal non-perpendicular diagonals, but they 
bisect each other. 

2 

L2.3 
Hierarchical 
uneconomical 

• A polygon whose sum of the interior angles is 360 degrees, and two pairs of 
opposite sides parallel.  

• A quadrilateral with two pairs of opposite sides parallel and equal in length. 
(9)  

• A quadrilateral with two pairs of opposite sides parallel and equal in length, 
and whose diagonals bisect each other.   

11 

L3 
Hierarchical 
economical 

• A quadrilateral with two pairs of opposite sides parallel. (13)  
• A quadrilateral with two pairs of opposite sides equal. (2) 
• A quadrilateral whose diagonals bisect each other.  

16 

 Total number of provided definitions of parallelograms  36 

 

Table 5 

PMTs’ Levels of Rhombus Definition Understanding 

Levels  PMTs’ personal definitions of rhombus   No 
L2.  Faulty • A quadrilateral whose sides are equal in length and whose angles are right 

angles.  
• A square with two acute angles.  
Necessary but not sufficient  
• A quadrilateral with two pairs of opposite sides parallel and any two 

adjacent angles are supplementary.  
• A quadrilateral with two adjacent sides equal and perpendicular diagonals. 
• A quadrilateral whose diagonals are perpendicular but not equal.    

5 

L2.1 
Partitional 
uneconomical 

• A quadrilateral with equal sides and unequal perpendicular diagonals. (2) 
 

2 

L2.2 
Partitional 
economical 

• A quadrilateral with equal sides and no right angles. 1 

L2.3 
Hierarchical 
uneconomical 

• A quadrilateral with four sides equal and perpendicular diagonals.  
• A quadrilateral with four sides and four angles, two pairs of opposite sides 

parallel, and its diagonals bisect each other at 90 degrees. 
• A quadrilateral with four sides equal and two pairs of opposite sides 

parallel.  
• A parallelogram in which each two adjacent sides are equal in length (3). 

8 
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• A parallelogram whose diagonals are perpendicular and bisect each other.  
• A parallelogram whose sides are equal, and diagonals are perpendicular to 

each other.  
L3 
Hierarchical 
economical 

• A quadrilateral whose sides are equal. (5) 
• A parallelogram with two adjacent sides equal. (11) 
• A parallelogram with perpendicular diagonals. (5) 

21 

 Total number of provided definitions of rhombuses 37 

 

Table 6 

PMTs’ Levels of Rectangle Definition Understanding 

Levels  PMTs’ personal definitions of rectangle No. 
L2.  Faulty • A quadrilateral which could be divided into two squares.  

• A square whose sides are equal in length and whose diagonals are 
perpendicular. 

Necessary but not sufficient  
• A quadrilateral with two pairs of opposite equal sides. (3)  
• A quadrilateral with two adjacent perpendicular unequal sides.   
• A parallelogram with two pairs of opposite parallel and equal sides. (2) 
Inappropriate terms  
• A geometric figure in which each two opposite sides are parallel and equal in 

length. 
• A geometric figure with only one right angle.  

10 

L2.1 
Partitional 
uneconomical 

 0 

L2.2 
Partitional 
economical 

 0 

L2.3 
Hierarchical 
uneconomical 

• A quadrilateral with two pairs of opposite sides parallel and one right angle 
(2).  

• A quadrilateral with two pairs of opposite sides parallel and equal in length; 
and whose all angles are right. (2)  

• A quadrilateral with two pairs of opposite sides equal and one right angle. 
• A quadrilateral with two pairs of opposite sides equal and at least one right 

angle.  
• A quadrilateral with two pairs of opposite sides parallel and four right angles. 
• A parallelogram with four right angles and equal diagonals. (3)  

10 

L3 
Hierarchical 
economical 

• A parallelogram with one right angle. (15) 
• A parallelogram whose diagonals are equal in length. (3) 

18 

 Total number of provided definitions of rectangles 38 

 

 

Table 7 

PMTs’ Levels of Square Definition Understanding 

Levels  PMTs’ personal definitions of square    No. 
L2.  Faulty Necessary but not sufficient  

• A quadrilateral with two adjacent equal perpendicular sides. (3)  
• A quadrilateral whose all sides are equal in length.  

7 
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• A parallelogram with two adjacent sides equal and whose diagonals bisects each 
other.  

• A parallelogram whose diagonals are equal in length. 
• A four-sided geometric figure with two pairs of opposite sides parallel and all 

sides are equal in length. 
L2.1 
Partitional 
uneconomi
cal 

• A quadrilateral with two pairs of opposite sides parallel, all sides are equal, and 
all angles are right. 

• A quadrilateral with equal sides, equal angles, and perpendicular diagonals. 
• A quadrilateral whose sides are equal, and all angles are right angles. (3) 
• A regular quadrilateral with one right angle and two adjacent sides equal. 
• A quadrilateral whose diagonals are equal, bisect each other, perpendicular, and 

angles bisectors. 

7 

L2.2 
Partitional 
economica
l 

• A quadrilateral with all sides equal and one right angle. (3)  
 

3 

L2.3 
Hierarchic
al 
uneconomi
cal 

• A rhombus whose diagonals are equal, perpendicular, and bisect each other.  
• A parallelogram whose sides are equal, and all angles are right angles. (3) 
• A parallelogram whose sides are equal, angles are right angles, and diagonals are 

equal and perpendicular to each other. 
• A parallelogram with equal sides, angles are right angles, and two pairs of 

opposite sides are parallel. 

6 

L3 
Hierarchic
al 
economica
l 

• A parallelogram with two adjacent sides equal and one right angle. (11)  
• A parallelogram whose diagonals are equal and perpendicular to each other. 
• A rhombus with one right angle. (4)  
• A rectangle with two adjacent sides equal. (4)  
• A rectangle whose diagonals are perpendicular.   

21 

 Total number of provided definitions of squares  44 

 

Based on prototype 1, the data in the above tables are represented in Figure 3. It shows that the 

two levels of hierarchical economical and hierarchical uneconomical were evident (around 54% and 

24%, respectively) compared to both partitional economical and partitional uneconomical (around 15% 

and 7%, respectively); more precisely, the partitional uneconomical level seemed absent in the 

participants’ definitions, except for some cases of squares, rhombuses, and trapezoids. 

In that sense, the researchers anticipated that the determinants of Prototype 1 might be 

overlapped. Admitting the description of hierarchical and partitional definitions in Erdogan and Dur’s 

(2014, p. 111) study, “The definitions that contain sufficient information to exclude non-examples are 

called partitional definitions. The definitions that contain all objects including all of the properties and 

that are more economical and shorter than partitional definitions are called hierarchical definitions”, 

indicates a relationship between hierarchies and the economics of the definition. This was initially noted 

by De Villiers (1994, p. 15) as one function of the hierarchical classification; it “leads to more economical 

definitions of concepts”; thus, the “hierarchical definition is shorter than a partitional one which has to 

include additional properties”. Alternatively stated, defining quadrilaterals hierarchically promotes 

constructing the definition more economically. This is noticeable in Figure 3 when comparing the (a) 

hierarchical economical (54%) to the partitional economical (15%); and (b) the hierarchical-economical 

to the hierarchical uneconomical (24%). Therefore, and considering this argument, the researchers 

decided to separate these levels and rearrange the data considering one property either by focusing on 

the economy or inclusion, as displayed in Figures 4 and 5. 
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Figure 3 

Prototype 1 Levels of PMTs’ Definition Understanding 

 

 

Figure 4 

Levels of Definition Understanding by 

Inclusion 

 Figure 5 

Levels of Definition Understanding by 

Economics 

 

First, looking to Figure 4 conveys a result that disagrees with multiple previous studies. According 

to these studies, most learners in various grades face difficulty in defining special quadrilaterals because 

of their lack of understanding of the hierarchical classification and inclusion relations (Fujita & Jones, 

2007; Fujita, 2012; Jones et al., 2002; Pickreign, 2007; Ulger & Broutin, 2017), while, except for the case 

of trapezoids, more than 70% of participants of this study already defined the special quadrilaterals 
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hierarchically. Most probable, this occurred because of the characteristics of the study sample, who 

already accomplished Van Hiele’s level 2, besides their awareness of the relationships among these 

quadrilaterals since the Egyptian school textbook of grade 7 provides a clear representation of these 

relationships and recommends teachers to highlight it. That is underlined in Žilková’s (2015) study, 

wherein country context, level of education, cognitive level of learners, and textbooks’ views are possible 

determinants when explaining the students’ definition of quadrilaterals. 

Considering the above-documented finding, the researchers anticipated the reason why the 

participants could, hierarchically, define the special quadrilaterals is the participants' awareness of 

relationships among these quadrilaterals. In other words, the researchers believed that the participants 

reflected on their internal representations (mental models) of relationships among special 

quadrilaterals to help them while defining. To ensure that, the participants were requested to portray 

such relationships (Q2). Accordingly, their representations were classified into three models (see 

Figures 6, 7, and 8; also, authentic instances are provided in the appendix); 3, 3, and 18 representations 

for models A, B, and C, respectively. 

Moreover, the 24 participants’ drawings were analysed by the reciprocal links between every two 

quadrilaterals to answer the second research question. After verifying the participants’ understanding 

of relationships through brief interviews (see the Methodology), it was found that most PMTs were 

conscious of relationships among quadrilaterals, except for trapezoids, as shown in Figure 9. They 

precisely comprehended that (a) rhombuses, rectangles, and squares are special parallelograms, also 

(b) rhombuses and rectangles could be transformed into squares when adding a property. Still, 

the present study participants’ awareness of the relationships among quadrilaterals is high compared 

to other studies like Okazaki and Fujita (2007) and Žilková (2015). 

In detail, although 93%, 72%, 41%, and 25% of Erdogan and Dur’s (2014), Žilková’s (2015), 

Okazaki and Fujita’s (2007), and Ndlovu’s (2014) study participants, respectively could identify the 

Parallelogram- Rhombus relationship, all the current study participants did so. Similarly, percentages 

of recognising the Parallelogram- Rectangle relationship were 93% (Erdogan & Dur, 2014), 44% 

(Žilková, 2015), 40% (Okazaki & Fujita, 2007), and 31% (Ndlovu, 2014) compared to 100% in the 

present study. Again, for the Rhombus-Square relationship, it was acknowledged by 87.5% (21 cases) 

of this study participants compared to 63% (Ndlovu, 2014), 25% (Okazaki & Fujita, 2007), and 15% 

(Žilková, 2015). 
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Figure 6 

Model A Representation of Relationships 

Among Special Quadrilaterals 

Figure 7 

Model B Representation of 

Relationships Among Special Quadrilaterals 

 

 

 

 

Figure 8 

Model C Representation of Relationships Among Special Quadrilaterals 

 

 

Figure 9 

PMTs’ Awareness of Relationships Among Special Quadrilaterals 
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Second, exploring Figure 5 shows that more than 60% of the provided correct definitions are 

economical, which stays high compared to other studies like Ndlovu (2014) and Avcu (2022). In detail, 

the percentages of correct economical were about 44%, 6%, 6%, 13%, and 19% in Ndlovu’s (2014) 

study corresponded to 87%, 45%, 36%, 1%, and 3% in Avcu’s (2022) research for trapezoids, 

parallelograms, rhombuses, rectangles, and squares, respectively. 

Third, comparing the depicted data in Figures 4 and 5 reveals that grading the definition 

understanding in terms of the economy appears more suitable than focusing on the inclusion 

relationships; if and only if the learners did accomplish Van Hiele's level 2 of geometric thinking and 

they are progressing towards level 3. As exhibited in both figures, percentages of PMTs’ identification of 

definitions hierarchically constituted 93%, 91%, 100%, and 73% compared to 62%, 69%, 64%, and 65% 

for parallelograms, rhombuses, rectangles, and squares, respectively, if these definitions were classified 

based on the economy property. That is, the range of the first distribution (27%) is higher than the second 

(7%), which indicates that categorising definitions economically minimizes the variability that might 

appear among individuals' understanding of special quadrilaterals. 

Accordingly, it can be argued that if concentrating on the economics of a definition, it is possible, 

consequently, to reach the inclusion relationships. For example, instead of defining a square as a 

quadrilateral with equal sides, equal angles, and perpendicular diagonals- partitional uneconomical (see 

Table 7), we would change it to a rhombus with equal angles and perpendicular diagonals- hierarchical 

uneconomical; hence, to be more economical, it would be a rhombus with equal angles- hierarchical 

economical because the concept “rhombus” does possess the perpendicular diagonals. In that sense, the 

definition of the square has been advanced from the level of partitional uneconomical to the hierarchical 

economical. 

Such an argument matches De Villiers (1986), who demonstrated that the “additional unnecessary 

and untrue attributes [in learners’ definitions] are the main causes of difficulties in the understanding 
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of inclusion relations for quadrilaterals” (Ndlovu, 2014, p. 6649). Thus, excluding these unnecessary 

attributes to construct the definition economically would influence the comprehension of the inclusion 

relationships. Recently, for the importance of definition economics, Kabaca (2017) has recommended 

operating the three properties of diagonals (i.e., congruent, perpendicular, dividing each other in ratio) 

or any possible combinations of these properties to define quadrilateral, which would be more 

economically than utilizing properties of angles and sides. 

This probably explains why Zazkis and Leikin’s (2008) and Avcu (2022), who followed them, 

concentrated on the extent of minimality (minimal, barely not minimal, or -not minimal) while 

categorizing prospective secondary school teachers' correct appropriate definitions of a square. Also, 

Ndlovu (2014) classified pre-service teachers’ understanding of geometrical definitions and class 

inclusion as non-standard (correct economical not usually provided in textbooks), correct economical, 

correct uneconomical, correct very uneconomical, and uninterpretable. It also strengthened the 

economics of the correct definitions, regardless of being partitional or hierarchical. 

Additionally, it is crucial to note that the answer to Q2 that expresses PMTs’ awareness of the 

inclusion relationships (see Figure 9) is consistent with the answer to Q1. Concretely, looking to Figure 

4 displays that about 22%, 93%, 91%, 100%, and 73% PMTs could define trapezoids, parallelograms, 

rhombuses, rectangles, and squares, respectively hierarchically, which also admits PMTs’ recognition of 

the inclusion relationships (except for trapezoids). This finding suggests that prioritizing the economics 

of definitions should be complemented by admitting learners’ awareness of the direction/extent of 

inclusion. That is, leveling learners’ understanding of special quadrilaterals has to regard the amalgam 

of economics and learners’ awareness -represented by their intentions- (Prototype 2) instead of 

economics and hierarchies (Prototype 1). Acknowledging this would solve Ndlovu’s (2014, p. 6650) 

dilemma of which “students can be at different levels of van Hiele understanding for different 

aspects/concepts of a geometrical topic”. 

Based on this argument, Prototype 1 could be further revised to focus essentially on the economics 

of the definitions; yet, learners’ awareness of relationships among these definitions should be 

considered (i.e., whether the learner tries, consciously, to exclude/include the defined concept from the 

set of general concepts). Therefore, the resultant theoretical model (see Figure 8) represents the answer 

to the third research question; it describes the minor levels of Van Hiele's level 3 of geometric thinking 

within the context of quadrilaterals. 

Table 8 

Levels of Special Quadrilaterals Understanding “Prototype 2” 

 Characteristics the concept definition in 
this level 

Examples from PMTs’ responses 

Faulty 
 Van Hiele’s level 
2  

• contains necessary but insufficient 
conditions.  

• includes inappropriate terms, wherein 
there is a possibility for maintaining 
some non-examples of the concept. 

• begins with a special concept to define a 
more general one. 

The parallelogram is a quadrilateral 
with a pair of parallel sides. 
The trapezoid is a closed geometric 
figure with only two sides parallel. 
[This could be a hexagon] 
The parallelogram is a rectangle 
with two acute angles. 

Slightly 
economical 
(Moves towards 
the direction of 
inclusion) 

• maintains a whole statement (definition) 
that could be replaced by a specific 
concept (term).   

• holds more than sufficient conditions 
(additional properties more than 
necessary ones). 

The rhombus is a quadrilateral with 
four sides equal and perpendicular 
diagonals.  
[The definition (a) excludes 
rhombuses from parallelograms; 
however, it recognizes squares as a 
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Van Hiele’s level 
2< Partial 
understanding < 
level 3 

• contains some properties that could be 
deduced from another. 

• intends to verify the concept definition 
by adding supplementary properties 
(i.e., a list of redundant properties). 

• indicates either the general set of 
concepts where the defined concept 
belongs or the special cases from the 
defined concept, or both (recognises 
subsets and supersets of the defined 
concept). 

subset of rhombuses. (b) contains a 
property of perpendicular diagonals 
that could be deduced from having 
equal sides] 
 

Fairly 
economical 
(Moves towards 
the direction of 
partitional)  
Van Hiele’s level 
2< Partial 
understanding < 
level 3 

• holds more than sufficient conditions. 
• contains extra properties that aim to 

specify the concept from other related 
concepts.   

• excludes the defined concept from the 
more general one; also excludes 
some/all special cases from this defined 
concept.  

The rhombus is a quadrilateral with 
equal sides and no right angles. 
[The definition (a) excludes 
(specifies) rhombuses from both 
parallelograms and squares. (b) The 
property of “no right angles” is not 
necessary, yet, it is added to confine 
the concept.] 
 

Economical  
Full 
understanding = 
Van Hiele’s level 3 
 

• contains the sufficient conditions only 
(no words could be removed).  

• no property could be deduced from 
another (no superfluous information).  

• admit the defined concept within a set of 
more generalised concepts; also, 
recognizes the set of special concepts 
from this defined concept.  

A rhombus is a parallelogram with 
two adjacent sides equal.  
[The definition admits rhombuses to 
be special parallelograms; also, 
squares as included within the set of 
rhombuses.] 
 

 

Table 8 (Prototype 2) answers the third research question; it concretises the minor levels of Van 

Hiele's level 3 of geometric thinking within the context of quadrilaterals. These levels that are proposed 

in Prototype 2 appear consistent with the framework employed in the recent study of Pagiling and 

Nur’aini (2022) where the levels of prototypical, partial prototypical, and hierarchical were used to 

analyse secondary mathematics teachers’ special content knowledge of defining and classifying 

quadrilaterals. Furthermore, it responds to Ndlovu’s (2014, p. 6650) proposal on adapting Van Hiele’s 

levels where “Van Hiele theory be interpreted in broader terms to allow for partial attainment of a level”. 

Alternatively stated, the difficulty of categorising definition understanding considering the concept 

definition and the inclusion relationships together, since it is probable for a learner to be at a level (or 

in transition) when defining a concept and at another level when determining class inclusion, could be 

overcome through the proposed framework (Prototype 2). It essentially strengthens the extent of the 

economics of the concept definition, which includes the specified words (precision in terminologies) 

and the intention of utilising these words (towards partitional or inclusion). Hence, the individual’s level 

of geometric thinking could be determined based on the consistency between his personal concept 

definition and awareness of the inclusion/exclusion of other related concepts. 

Conclusions and Implications 

In terms of the importance of processes of defining and classifying in learning and teaching 

geometric thinking, this study aimed to track the progress of thinking from Van Hiele's level 2 to level 3 

based on teachers' definitions of special quadrilaterals and their awareness of the relationships among 

them. To do so, a bounded purposeful case of prospective mathematics teachers was selected and 

requested to (a) define these special quadrilaterals: trapezoids, parallelograms, rhombuses, rectangles, 

and squares; and (b) represent the relationships among these quadrilaterals. Hence, their responses 
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were analysed and assigned to Prototpe1 levels. These levels were developed theoretically as Faulty, 

Partitional uneconomical, Partitional economical, Hierarchical uneconomical, and Hierarchical 

economical. 

Analysing the participants' answers allowed developing Prototype 1 to Prototype 2, which 

reconceptualised these levels into faulty, slightly economical, fairly economical, and economical. 

Prototype 2 ranks learners’ understanding of special quadrilaterals according to (a) the economics of 

the concept definition and (b) their awareness of relationships among other related definitions to this 

concept, expressed by their intention to exclude or include the concept within another set of concepts. 

One critical point concerning the developed framework is its acknowledgment of De Villiers's 

(1994) remark about emphasising the partitioned definition as equivalent to the hierarchical; “a 

partition classification is equally acceptable and a frequently employed method in mathematics” (De 

Villiers, 1994, p. 17). That is, this framework highlights the economics of the definition relatively than 

strengthening being hierarchical or partitional. Yet, learner's awareness/ intention towards 

excluding/including the defined concept from its general set have to be regarded. 

The study also revealed the effectiveness of the textbook as a vital determinant of learners’ 

definition of quadrilaterals, as previously remarked in investigations like Duatepe-Paksu et al. (2012) 

and Žilková (2015). Concretely, it has been interpreted that participants’ adequate level of awareness of 

the inclusion relationship among special quadrilaterals, which was consistent with their personal 

concept definitions, might be caused by their experience with the school textbooks of middle grades, 

specifically the grade 7 textbook that gives a visual representation of these relationships. Nonetheless, 

simply appointing hierarchical definitions and classification was criticized by De Villiers (1994) if it 

didn't enable promoting learners’ conceptual understanding. 

Considering the value of growing mathematics teachers professionally to secure the students’ 

success (Morris et al., 2009), some recommendations to help those teachers handle their future 

classrooms could be presented. Practically, teacher education of geometry should sharpen the principle 

of economics/ minimality of a definition to allow prospective teachers to attain Van Hiele’s level 3 since 

this minimality considers a universal principle that helps students developing more sophisticated 

reasoning when working deductively in mathematics (Avcu, 2022). The dynamic geometry software 

(e.g., Sketchpad, GeoGebra, Cabri) would help to advance learners' levels of geometric thinking while 

the discussion should be oriented towards (a) making the definition more economical through 

distinguishing between critical and non-critical aspects; and, at the same time, (b) explore each 

definition in terms of being excluded from or included in other related concepts. 

Also, mathematics educators should train prospective teachers on how to track each student's 

progress evaluation; and adapt the pedagogical approaches while teaching quadrilaterals depending on 

the students' levels of study, wherein the uneconomical definitions might appear easier and more 

intuitive to young students than adults (Susanto, 2020; Van Dormolen & Zaslavsky, 2003). In that sense, 

a profound an argument on mathematical definitions embedded in school textbooks at different grades 

could be an essential issue during teacher education programs. 

Suggestions for Future Research 

Some limitations might be considered while interpreting the results of this study, specifically the 

developed framework. First and importantly, the characteristics of the study sample used to grow this 

framework; it was selected intentionally on the criteria of attaining Van Hiele’s level 2 of geometric 

thinking, besides their knowledge of the school curriculum (including the topic of quadrilaterals). The 

second limitation is the small number of participants and the specified questions they responded to; 
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consequently, further refinements could be made to examine the framework validity with a large sample 

and variety of tasks. That is, when interpreting the results, we have to think deeply about Žilková’s 

(2015, p. 31) notation of which, “the comparison of students’ knowledge from different countries is 

extremely sensitive and it needs to be very carefully interpreted”. 

The present study, theoretically, is a perspective for further investigations to explore all sub-levels 

of Van Hiele’s fixed levels; on the other hand, practically, it benefits reflections on proper pedagogical 

approaches and corresponding interventions in order to train prospective mathematics teachers to 

teach geometric thinking effectively. 
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Appendix 

An Example of Model A Representation of Relationships Among Special Quadrilaterals 

 

 

An Example of Model B Representation of Relationships Among Special Quadrilaterals 
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Examples of Model C Representation of Relationships Among Special Quadrilaterals 
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Abstract: The introduction of VR and AR into the higher education is a particularly interesting 

phenomenon for the education of the future. Thus, the aim of the study was to determine the impact of 

using VR and AR as a possible strategy to enhance teaching in higher education institutions and as a 

replacement for outdated teaching methods. Virtual and augmented realities are tools that enable 

dynamic training in a virtual environment by facilitating the management of its components. Virtual 

immersion in the process of the information comprehension allows students exploring complex 

environments and situations by manipulating the elements that make up the environment. The purpose 

of this study is to analyse the introduction of VR and AR in the learning process as a favourable area of 

the development of higher education. The analysis of the relevance and effectiveness of virtual artefacts 

in higher education was obtained using the following methods: a literature review was used in the 

research to systematically gather, analyse, and synthesize existing published literature on the topic. The 

next stage was the observation, data analysis and interpretation. The results of the work were obtained 

through a double analysis. First, the state of the art of the related literature was investigated, and second, 

the impact on students was assessed, offering an innovative alternative to traditional teaching methods 

at the pedagogical faculties where the observation was conducted. Search engines revealed 2300 articles 

on the use of VR and AR in higher education. As a result of the selection and verification process, only 

50 state-of-the-art sources from 2018–2023 were selected (taking into account the scientific novelty of 

the topic). An observation of students obtained data to evaluate the implementation of resources in 

higher education by key elements: motivation, design, and collaboration. The question of whether the 

use of educational artefacts in VR and AR is applicable in the perspective of higher education and the 

values that should guide their strategy is revealed. Conclusions present the scientific and students’ 

opinion in terms of the implementation of VR and AR in higher education. This research questions are 

revealed, the advantages and disadvantages, concepts and paradigms in this area are identified. The 

position on the significance of VR and AR as a pedagogical instrument is presented. 

Keywords: artificial intelligence, virtual artefact, virtual immersion, motivation, collaboration, 

design. 

 

Introduction 

An ever-growing number of higher education institutions are introducing virtual reality into the 

educational process. The latest technologies give new openings for students as well as their teachers. 

Education is becoming “exciting”. Virtual and augmented reality transforms education and gives 

students the opportunity to learn with the help of specific equipment. On the other hand, although 

virtual and augmented realities are becoming more and more fashionable, their use in education is 

controversial. Therefore, a two-stage analysis based on theoretical works and practice of use seems to 

be important. 

The three-dimensional space and virtual artefacts in educational achievements 

Today, the creation of a three-dimensional space with the help of virtual artifacts makes it possible 

to achieve educational goals. Manipulating elements and events of the virtual environment is considered 

useful for achieving educational goals (Chen et al., 2022). A qualitative change in immersive technologies 

allows full immersion in a simulation of reality, where the student can interrelate with the virtually word 

in reality (Tezer et. al., 2019). Virtual immersion is a popularized term to define the features of immersive 

environments artificially created with the help of digital means. Since the first attempts to develop 

immersive sensory environments, the perception or acceptance of virtual artefacts by society has also 

changed (Alam, 2022a). Virtual reality methods are well suited for teaching all disciplines and 

professions that require specialized equipment, laboratories, and time-space actions, as they facilitate 
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practice in any specialty (Gustiani, 2020). Virtual technologies are not new. In this context, it should be 

noted that virtual and augmented reality is not new to education. For example, a headset has been used 

as a peripheral device for quite some time. The headset permitted the user entering the universe created 

by the computer (Irwanto et al., 2022). The fast expansion of ICT is constantly transforming the ways of 

searching, selecting, organizing, processing, and transferring knowledge. Among others, higher 

education, with its traditional methods, has felt the need to adapt to the increasing changes. In this 

aspect, teaching strategies can be understood as procedures that teachers flexibly use in their teaching 

methods. Materials and resources in a broad sense, including teaching materials and resources, are 

important, but they do not have a special value. Their use is only justified when they are integrated 

appropriately into the educational process, which must be compatible with the learning process, and in 

turn, must be compatible with the wider environment (Cabero-Almenara & Roig-Vila, 2019). 

Comparison with traditional learning environments 

Compared to traditional learning environments, virtual artefacts can offer an additional 

interactive experience as learners realize and experience the benefits of participating VR and AR 

education; they advance a more constructive, motivated attitude to learning through equipment and 

numerical inclusion. 

Research Problem 

Learning resources provide favourable material conditions for meeting the demands of the 

modern world and the dynamic development of technology. The problem of introducing VR and AR into 

higher instruction is to empirically prove their effectiveness in the process of learning the curriculum. 

Thus, in order to achieve greater efficiency, develop skills, habits, abilities, and form beliefs, education 

must rethink its goals, objectives, pedagogy, and didactics. 

The problem of this study is the lack of scientific justification for the feasibility and safety of using 

virtual and augmented reality technologies in higher education (Marks & Thomas, 2022). The 

widespread pandemic has hastened the assimilation of tools into learning (Fauzi, 2022). Today, the 

integration of virtual artefacts is the norm rather than the exception (Guppy et al., 2022). Information is 

instantaneous and education needs additional technical capabilities to succeed in the future of education 

(Gustiani, 2020). In light of the flexibility in the practice of VR and AR, the education of the future should 

accentuate lifelong learning and various types of technological professional development for educators 

(Pelletier et al., 2022). As a result of the progress, the educational requirements of students have 

changed dramatically, and they seek a more engaging learning environment that motivates, develops, 

and teaches teamwork (Zhang et al., 2022). In addition, the new generation of students does not perceive 

virtual artefacts as a novelty but readily adapts to progress (Alam, 2022b). 

Research Focus 

The presented scientific research focuses on the study of virtual artefacts in higher education, both 

in terms of theoretical work and their practical use to achieve educational goals. An observation of 

students allowed us to find out their opinion on the introduction of VR and AR in the educational process, 

and a review of scientific literature made it possible to reveal the general picture of the adaptation of 

target skills of students in this context. 

Research Aim and Research Questions 

The resolution of the given revision is to analyse in-depth the implementation of VR and AR in the 

education of the future by analysing the related literature and working with a students’ group. The use 

of VR and AR in higher training in a collaborative manner is considered. Thus, the purpose of the paper 
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was to conduct a methodical review of scientific literature to explore this topic in more depth. With this 

in mind, the following research questions were developed in this systematic literature review and 

description of the empirical experiences of learners: 

1: What are the profits of VR and AR compared to traditional methods? 

2: What are the key targets of virtual artefacts in higher education? 

3: What were the main conclusions of students about the use of VR and AR in higher education? 

4: What is the virtual immersion impact on the mental and socio-emotional student’s state? 

Research Methodology 

The methodology of this study included two stages. A literature review was used in the research 

to systematically gather, analyse, and synthesize existing published literature on the topic. It involved 

the review and critical evaluation of previous studies, articles, books, and other relevant sources to 

identify gaps, inconsistencies, and trends in the existing knowledge. The next stage was the observation, 

data analysis and interpretation of results. The first stage of the research included an explanation of the 

content of information by topic and keywords: artificial intelligence, virtual artefact, virtual immersion, 

motivation, collaboration, design. We selected 50 scientific articles and classified them according to the 

following topics: motivation, design, and collaboration. 

The second stage of the research was to assess the impact of the introduction of VR and AR during 

classes at pedagogical faculties as a resource for strengthening strategies for teaching main subjects at 

the Master's degree programs in higher education institutions of Ukraine. The aim was to conduct a two- 

stage study. A detailed evaluation of related literature and observation of student’s attitude while 

working with AR and VR. This two stage analysis was accomplished in order to determine the level of 

impact of the introduction of VR and AR on the educational process of pedagogical faculties students 

compared to the use of traditional tools. The variable under study was the impact of VR and AR on 

students' learning in both dimensions (teaching and learning strategies). The study was conducted 

during the second semester of the educational year 2023. The group consisted of 40 students from all 

over Ukraine. The observation was conducted after completing the first semester , using an email sent 

to the university mailboxes of students and consisted of only 4 questions (which overlap with the 

questions in the article but are slightly adjusted to the needs of students). The emphasis was placed on 

the applicants' impressions of working with virtual artefacts (Table 1). 

Table 1 

Questions for the Group 

An open survey 
1: What do you think are the benefits of VR and AR in comparison to outdated methods? 
2: What motivates you more to use virtual artefacts in the classroom ? 
3: What do you think about the use of VR and AR in higher medical learning? 
4: Do you experience any cognitive and socio-emotional impact during virtual immersion in simulation 
centres? 

Source: author ‘s own development. 

General Background 

At the first stage, a detailed literature review using the EPPIC investigation method allowed 

identifying relevant articles as accurately as possible, summarise the collected information by topic, and 

divide the research into smaller topics: motivation, collaboration, and design. 
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At the second stage, the group variable distinguished between students who had experience in 

using virtual reality as a learning resource and those who used traditional technologies as a resource to 

enhance teaching and learning strategies (books, models, video presentations). It is important to clarify 

that not all participants who experimented with VR and AR had the opportunity to manipulate the 

equipment in the software environment offered for the study of the subjects. The time allocated for 

studying the virtual course was approximately thirty minutes, which is a limitation given the time 

available for technology integration. The impact was measured using a survey (see Table 1). 

Sample / Participants / Group 

At the first stage, databases were selected (Google scholar, Research Gate, Scopus, ERIC), and 

searched in English or Ukrainian using descriptive operators selected for each database. 2300 non-

repeating articles were found. 

The variable of the next phase of the investigation was the focus group work (40 representatives) 

and the formulation of a hypothesis after processing the answers of the applicants. The hypothesis can 

thus be formulated as follows (Fig. 1): 

Figure 1 

Hypotheses Based on Applicants' Answers 

 

Source: author's own development. 

The study was explanatory in nature, as it aimed to determine the level of influence of the 

introduction of VR and AR on students, as well as the impact of the introduction of VR as a technological 

resource that enhances teaching and learning strategies. 

Instrument and Procedures 

In order to answer the research question, a systematic review was conducted using the content 

analysis. The logical evaluation of the scientific literature expansively identified, evaluated and 

synthesized all applicable studies concerning the subject. The sum of papers found in the identified files 

and the descriptors used (Table 2): 

Virtual and 
augmented reality 

has significant 
advantages over 

traditional 
methods

Virtual immersion 
classes motivate

Virtual and 
augmented reality 
is a know-how for 

medicine
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experienced some 

physiological 
discomfort
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Table 2 

Determination by Descriptors 

Database and key terms Number of sources 
Google scholar - higher education, VR and AR in higher education, students’ 
motivation 

575 

Research Gate - education, virtual artefacts, VR and AR, and higher training 292 
Scopus - virtual reality in higher education. Designing classes with elements 
of virtual immersion 

1027 
 

ERIC - the latest technologies in education, virtual or augmented reality, 
higher education and training, virtual reality in medicine 

406 

Total 2300 
 

Source: author ‘s own development. 

Data Analysis 

The corpus of 2300 articles was reduced by the following selection criteria: 

Table 3 

Selection Criteria 

Criteria Quantity 
Years of publication 2018-2023 1000 
Achievements in the field of immersive technologies 178 
Peer-reviewed research in an academic context 50 

Source: author ‘s own development. 

The total number of articles restricted to 50 made it possible to prove the theoretical part of the 

work. 

The feasibility of introducing VR and AR into higher education of the future was determined by 

means of an open survey. However, the variable that made it possible to build the scale was one key 

closed question: “Are virtual artefacts more effective than traditional teaching methods?” 

The gauge used oscillated from 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = 

strongly agree. 

Thus, the group consisting of 40 students from all over Ukraine was conducted via email 

questioning. Classes were held in parallel with the traditional approach/inclusion of virtual reality in 

turn. The alternation made it possible for students to understand the advantages and disadvantages of 

both approaches. An observation was conducted after the course. Students were asked to submit all 

their ideas and answers to the above-mentioned questions After collecting the data, the authors had the 

opportunity to compare the overall picture of the group's impressions. It should be noted that the issues 

or preferences identified in the responses are virtually identical to those raised by scholars in the field 

and the paper hypothesis. 

The hypothesis based on the literature analysis was as follows: virtual and augmented reality 

should be introduced into higher education, especially in the study of medicine, maths, automobile and 

highway engineering. Virtual artefacts that would replace traditional teaching methods would primarily 

motivate students to learn and achieve better results. In this aspect, the goal was to establish the opinion 
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of students and to find similarities or differences with the hypothesis. 

Research Results 

All carefully chosen articles on VR and AR in higher education mainly concentrated on 3 significant 

aspects connected with the knowledge assignment: motivation, involvement, and collaboration. Also 

articles that dealt with the design of educational VR and AR artefacts were retained. Additionally, the 

article marks mentions to preceding investigation to sustain the presented models and concepts. First, 

it was advisable regroup the papers by topic and then briefly summarise the main aspects of educational 

artefacts in VR and AR (Table 4). 

Table 4 

Generalization of the Main Profits of Educational Artefacts in VR and AR 

Aspects related to knowledge transfer Authors 

Motivation 
The main profits of VR and AR in education are linked to educating 
students and motivating them. 

 
Motivation increases attention that is an important mental purpose for 
learning. 

 
 
 

Educational artefacts, particularly educational games, have a 
constructive influence on motivation and learning awareness. For 
example, immersive games in the education. 
Virtual reality helps to improve observation skills, develops scientific 
competence, and motivates students, pointing to the prospective of VR 
and AR adoption during learning, which not only motivates but also 
pushes students to develop their own technological developments in this 
area. 

 
VR and AR have a constructive outcome on motivation, but it does not 
have a positive effect on student engagement. According to scientists, 
virtual reality does not have a noticeable advantage in skill development. 

 
Chen (2019); Khan et al. (2019); 
Wenk et al. (2023). 

 
Acosta et al. 2019; Cabero-Almenara 
and Roig-Vila (2019); Tezer et al. 
(2019). 
 
 
Chen et al. (2019); Chen et al. 
(2022); Lin and Yu (2023); Matovu 
et al. (2023); Obeid and Demirkan 
(2023). 

 

 

 
Javornik et al. (2022); Lin and Hou 
(2022); Low et al. (2022); Wang et 
al. (2022) 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

53  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

Design 
VR and AR propose a beneficial immersive experience in higher 
education. The augmented reality offered by new technologies, is 
appropriate to constructivist educational methods and simulation-based 
learning 

 
Cyberkinetosis is a shared problem in VR and AR. It manifests itself in 
the form of sensory conflict and neural shifts. The main symptoms of 
cyberkinetosis are seasickness, migraine, faintness, spatial perplexity, as 
well as vertigo. 

Ateş and Garzón (2023); Guaya et al. 
(2023); Guerra-Tamez (2023); 
Khodabandeh (2023); Rojas-
Sánchez et al. (2023); Yang et al. 
(2023). 

 
Agbafe et al. (2023); Alkhabra et al. 
(2023); Babakr et al. (2019); 
Fillipova (2021); Frewen et al. 
(2022); George et al. (2023); Huang 
(2022); Iwanaga et al. (2023); 
Lympouridis (2023); Mystakidis 
and Sonntag et al. (2019); Najmi et 
al. (2023); Uriarte-Portillo et al. 
(2023); Williams (2022). 

Collaboration 
Virtual artifacts enable interaction and collaboration, providing space 
for the development of kinesthetic, visual, and spatial skills. 

 

Dialogue allows higher education students to expand their 
understanding through interaction with others. VR and AR learning 
environments are able to allow students solving difficulties as a team 
anyplace in the world. 

 
VR and AR are more communicating and engaging for learners than 
using conservative resources, as they allow deepening the 
understanding by problem solving in team. 

 
 
VR and AR permit the consumer communicating in real-time with a 
distant tutor. 
VR and AR improve students' mental procedures and their practical 
actions, particularly, by engaging with invisible, abstract, and complex 
concepts. 

 
Cabero-Almenara and Roig-Vila, 
(2019); Chen et al. (2022b); Guerra-
Tamez, 2023); Iwanaga et al. (2023); 
Khodabandeh (2023). 
 
Tezer et. al. (2019). 
 
 
 
 
 
Huang (2022); Lin and Yu (2023); 
Mystakidis and Lympouridis 
(2023); Seufert et al. (2022); 
Uriarte-Portillo et al. (2023). 

 
Babakr et al. (2019); Bogusevschi et 
al. 2020; Matovu et al. (2023); Najmi 
et al. (2023); Rojas-Sánchez et al. 
(2023). 

Source: author‘s own development. 

The literature analysis indicates that the introduction of VR and AR in the future of higher 

education is more motivating for students, followed by the importance of designing virtual artefacts, 

and thirdly, the increased collaboration due to the above advantages (Fig. 1). 

Figure 1 

The Impact of the VR and AR Introduction in Learning 
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Source: authors’ own development. 

The results of the paper can be summarized by summarizing the applicants' opinions. That is, to 

briefly describe their impressions and responses. 

According to the variable that made it possible to build the scale: “Are virtual artifacts more 

effective than traditional teaching methods?” the results were as follows (Fig. 2): 

Figure 2 

The Expediency of Replacing Traditional Methods with Virtual Artifacts According to the Students’ 

Answers 

 

Source: authors’ own development. 

Students’ awareness in the virtual content 

Students who had the opportunity to manipulate the equipment exhibited awareness in the virtual 

content exploring, which indicates that the content seen during the classes interested and motivated 

them. According to the responses, the latest technologies contribute to the in-depth study of the subjects 

and facilitate the learning. 

It was found that students compare the VR and AR use with the use of models or drawings 

(traditional methods). According to the students’ opinion, it is necessary to get rid of outdated teaching 

methods, and virtual immersion classes create a positive impact when considering the material (33). 

Key aspects of AR and VR implementation in higher education 
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Eight participants complained about the impact of VR and AR (from a psycho-emotional and 

physiological point of view). These students (8 responses) believe that new virtual reality submissions 

could be advanced in teaching, but there are risks, including for short-term and long-term health. After 

all, being in the virtual world should not fuel certain unhealthy social impulses. The majority of students 

(36) believe that VR and AR are perceived by experts as the technologies of the future of higher 

education. 

The answers’ analysis 

According to the answers, we can group the main advantages and disadvantages mentioned by the 

applicants. 

The main advantages of VR and AR. VR and AR allow for the safe handling of objects in dangerous 

environments, VR and AR offer the ability to track complex areas in science, VR and AR increase the 

ability of students to control their learning and provide sensory engagement, VR and AR improve three-

dimensional perception, inspiration and mental processes of scholars, VR and AR allow for real-time 

remote communication with a teacher, VR, and AR promote motivation, engagement and knowledge 

transfer, VR and AR facilitate interaction and improve cooperation between students and teachers. 

Discussion 

Giving the literature examination, scholastic artefacts developed in VR and AR could increase 

attention and perception. Nevertheless, their effectiveness should not only comprise education methods 

reformed to the target audience but also use the suitable environs for the extent of acquaintance that is 

being taught. A connected opinion is taken by Mulders et al. (2020), who accentuate that the technique 

used and the select of VR and AR artefacts should be constant, as these two elements balance each other. 

Indeed, the presented research approves that more emphasis needs to be positioned on the design of 

educational artefacts to strike an equilibrium between the desire of operating the tool and its aptitude 

to diffuse knowledge. VR and AR permits collaboration and teamwork, offers innovative space, and 

increases kinaesthetic, optical, and three-dimensional skills. As the limitation of the study show 

regrettably, existing technologies limit the use of VR and AR, not to mention the prices related to 

hardware assimilation and the restricted number of solicitations in the context of higher education. 

Additionally, there is still the problem of their social tolerability. 

This paper also raises the issue of the risks related to the VR and AR use. Giving to Smutny (2022), 

virtual reality can lead to alterations in human behaviour caused by psychological or neurological 

changes. Indeed, the lack of research on the risks posed by immersive technologies, especially for young 

children, makes us thoughtful. One can find similar opinions in this field. To diminish the risks connected 

with VR and AR, their use in higher education should be gradual and periodically reviewed in accord 

with the results of investigation and analytical tests that were laid down when they were created 

(Sholihin et al., 2020). 

In this paper the significance of hastening researches on phenomena that disturb users of VR and 

AR and thus permit inventors to generate educational artefacts that are harmless and better modified 

to users is also highlighted. So, this literature deepened the research findings in knowledge about the 

organization of important components that affect the efficiency of instructive artefacts, namely VR and 

AR, particularly, the development of an environment that does not carry a cognitive load on learners, 

the drawbacks related to the use of immersive artefacts and their significance in the perception of 

material, especially in the exact sciences (Fillipova, 2021). 

The examination of the obtained data presented the fact that the introduction of VR and AR in 
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higher education is a powerful tool for influencing both teaching and learning strategies for the 

education of the future. As the literature shows, although the data obtained from the observation 

revealed some negative responses about the impact of VR and AR on students, with the right tools, it is 

possible to create effective virtual learning scenarios. In this context, Checa and Bustillo (2020) highlight 

the enthusiasm with which students explore virtual environments for learning purposes. 

The most common response in pedagogical research observations was a surprise when navigating 

and exploring the functionality of the virtual environment, with learners emphasizing the quality of the 

presentation of anatomical images (Pelletier et al., 2022). Such manifestations are perceived as an 

encouragement to further improve learning environments and strategies, with the main goal of 

providing the best learning opportunities (Alam, 2022a). Without denying the obvious benefits of using 

virtual immersion in learning, Wenk et al. (2023) consider that both the needs and challenges of virtual 

communication are too often ignored. The needs of learners, who are ultimately the ones who should 

benefit from these tools, are often ignored (Williams, 2022). In this aspect, the results of the study suggest 

that new technologies such as VR and AR are “more than desirable in the design of environments that 

facilitate learning” (Ateş & Garzón, 2023). 

Based on the fact that motivation was at the top of the list in this study, it should be noted that as 

learners' motivation increased, their engagement, participation, and cooperation increases. 

Additionally, the great motivation is an important forecaster of deep involvement, which can have a 

progressive influence on students' educational enactment, time spent on educational accomplishments, 

higher-level groundwork, and evocative education, as well as on behaviour and arrogances toward 

education. 

The limitations of the presented work are time and human resources. Since the paper analyses the 

works of 2018-2023 (in light of their relevance), it would be advisable to devote future research to the 

historical paradigm of the development of the introduction of VR and AR in higher education with the 

involvement of a survey of students of different graduation years. Like in a similar study it is 

demonstrated, the dynamics of the efficacy of the usage of the modern technologies in the education of 

the future (Sholihin et al. 2020). The scientific thought is that the purpose of virtual learning in the 

education of the future is to achieve educational goals by transferring new knowledge and skills. In order 

to formulate learner-friendly goals and to adapt their target skills, media and methods should be 

coordinated. In this aspect, scripts and well-designed artefacts are very important and should be 

adapted to the critical expertise that the teacher is trying to convey. An in-depth analysis of the related 

literature has shown that instructive technologies are tools that serve human beings and that their 

development should be based primarily on motivational models as well as learning schemes to achieve 

the pedagogical goals of learning. Educational theories should be taken into account when using VR and 

AR in higher education. This will make it possible to achieve the pedagogical goals of learning. Most 

studies on this topic authorise that if instructive artefacts are well-designed, they are beneficial for 

learning. However, they need to be shaped taking into account learners benefits and aptitudes. The 

paper notes that the goal in higher education is to increase the knowledge assignment, not promoting 

tools. 

Conclusions and Implications 

The obtained results in the study lead to the conclusion that VR and AR are recommended 

resources to teaching enhancing and learning strategies in maths, pedagogical sciences, engineering and 

in higher education in general. The impact caused by VR and AR indicates the need to replace traditional 

teaching methods. The results of the paper were in line with scientific opinion that postulated that the 

introduction of VR and AR in the higher schooling of the future makes it easier for teachers to teach by 
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demonstrating more interactive content of subjects. 

Although the results showed the benefits of implementing virtual and augmented reality, like 

virtual artifacts enable interaction and collaboration, providing space for the development of 

kinesthetic, visual, and spatial skills; the virtual dialogue allows higher education students expanding 

their understanding through interaction with others; VR and AR learning environments are able to allow 

students solving difficulties as a team anyplace in the world; VR and AR are more communicating and 

engaging for learners than using conservative resources, as they allow deepening the understanding by 

problem solving in team; VR and AR permit the consumer communicating in real-time with a distant 

tutor; VR and AR improve students' mental procedures and their practical actions, particularly, by 

engaging with invisible, abstract, and complex concepts, it is recognised that there is a need to allocate 

time and resources to integrate this technology, given that it requires a certain period of training that is 

well worth the investment. Looking ahead, the medical simulation centres in Ukraine where the work 

was conducted are currently designing more modern space and equipment that will allow them to 

become virtual reality laboratories for Ukrainian higher medical education institutions. Thus, the 

education of the future has to offer the preeminent implements in order to attain the educational 

objective. The paper also emphasises the importance of taking into account the risks associated with 

virtual and augmented reality. After all, according to the analysis of scientific papers and students' 

opinion, their use can lead to changes in human behaviour by causing psychological or neurological 

changes. The risks of side effects in virtual reality, such as cybernetic malaise, have been identified. This 

work allowed us to identify the possible pedagogical benefits of VR and AR and their limitations. It 

turned out that virtual technologies have certain advantages and limitations, but they need to be used 

with caution. There are always particular risks of abuse or wrong manipulation, or even risks of 

inappropriate design for students. It is important for further research to assess the risks associated with 

the misuse of these technologies. Researches in the field of VR and AR in higher education need to be 

significantly increased. 

Suggestions for Future Research 

It would be interesting to take into consideration the strategies for implementing VR in education 

and its impact on the cognitive and psycho-emotional students’. Moreover, the analysis their investment 

worth and the highlighting of the benefits of these technologies for education is worth mentioning in the 

future researches. 

Limitation of the study 

The limitations of the work were, first of all, the lack of skills of the students in working with virtual 

artefacts. Despite the fact that their generation is technologically advanced, in practice, it was in the 

educational process that the relevant skills were lacking. The next limitation was the small focus group 

in the study. This is due to the fact that at the moment, Universities in Ukraine are not fully equipped 

with virtual artefacts, so access to them during classes is provided to small groups. The final limitation 

is the financial aspect. The introduction of virtual and augmented reality into the educational process is 

expensive, and due to a lack of funding, its progress in education is slow. Therefore, focusing on investing 

and financing virtual artefacts in education is a promising area for future research. 
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Abstract: The purpose of the study is to examine the motivation for using comparative 

linguistics methods, namely the methodology of the comparative language approach in English classes 

at Baku State University (BSU), and to show the levels of typological errors among students. In the paper 

an analysis of related literature was used. Among the sources that contained the key terms of the 

presented work, 30 were selected in order to describe the issue in the broadest possible way. In addition, 

for the practical part of the work, elements of comparative linguistics in the study of English among first-

year students of the Faculty of Germanic Philology at the BSU were used. Students were divided into 2 

groups. One of them studied English based on the tenets of comparative linguistics. The novelty lies in 

the fact that usually in the linguistic environment such subjects as comparative linguistics are introduced 

at the senior courses. The results of the study showed that based on the comparative linguistic method 

in the didactics of teaching a foreign language, bilingual students perceive the acquisition of English 
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based on the comparison of sounds, morphemes, and lexemes at the associative level with their native 

language (despite the fact that Azerbaijani belongs to another group of languages) and has a systemic 

flexibility. Initially, one relied on the developed didactic methods of comparative linguistics. The final 

module showed better results for Group 2. The conclusions indicate that typological errors among BSU 

students are language “noise”. However, phonological, morphological, lexical, and syntactic errors can 

be eliminated through comparative didactics in foreign language teaching. It improves the general 

cognitive and metacognitive applicants’ abilities, strengthens their understanding of their native 

language, strengthens reading and writing, and develops general communication skills. So, the 

methodology of the comparative language approach is active, participatory, and motivating. 

Keywords: foreign language, language group, speech noise, plurilingualism, typological error. 

Introduction 

In its early days, comparative linguistics was perceived by linguists as “comparative analysis” 

(Martin & Quiroz, 2019). Comparative linguistics, whose original ambition was to compare two 

languages “urgently, rigorously and systematically” and especially their structural differences. 

According to Thompson et al. (2019), such an analysis makes it possible to achieve methods for better 

adaptation to the specific difficulties encountered in foreign language learning. The comparative 

approach is to establish a procedure for combining different forms of languages that perform equivalent 

functions in communication (Sztahó & Fejes, 2023). It should be mentioned, that even comparative 

approaches consist in the systematic study of a linguistic phenomenon in two (or more) languages in 

parallel (vice versa) to highlight their differences and similarities Körner and Rummer (2023) the 

scientific thoughts never addressed to a such experience in comparative didactic of two languages that 

are far each of other from the point of view of its language family. However, often, for practical purposes, 

comparative analysis also sheds new light on a particular phenomenon in one of the two languages. 

Irkinovich (2022) proposes a method of grammatical problems, along with an analysis of the 

relationship between language and culture. Indeed, it is important for two distant languages to 

accomplish cultural evidences in didactic. According to Allovidinovna and Kizi (2022), comparative 

linguistics is a comparative methodology applied to the analysis of two languages that differ in 

phonological systems, grammar, vocabulary, writing, or culture. For these purpose didactic exercises, 

based on the comparison of L1 and L2, exercises based on description heteronymic exercises, 

interlingual paraphrasing, correction of errors and interlanguage should be applied during the class. In 

the same aspect, Kholmatova and Olamnazarova (2022) insists that the comparison between the mother 

tongue and the foreign language holds the key to the abilities or difficulties of foreign language learning. 

Comparative linguistics is of great importance in learning and teaching a foreign language. In 

learning a foreign language, the influence of the mother tongue is one of the main obstacles. In order to 

better understand the points that are likely to be influenced by the mother tongue, it is effective to make 

comparisons between the mother tongue and the target language, analysing their similarities and 

differences and typological errors (Talabovna, 2023). More specifically, the comparative analysis can be 

applied in many segments of foreign language teaching, with the goal of predicting, describing, and 

explaining errors and difficulties caused by the influence of the mother tongue (Coopmans et al., 2023). 

In the proposed paper, one agrees that the influence of the mother tongue is one of the main 

obstacles in learning a foreign language. 

Comparative linguistics is a synchronic analysis, i.e., the purpose of the analysis is the state of its 

development in a certain period, not the evolution of that language (Lipkin et al., 2023). 
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Kong et al. (2023) note that comparative linguistics attempts to research the contrast of two or 

more languages synchronously, to describe their similarities and differences in order to identify 

theoretical patterns and serve other relative fields. However, the diachronic element is essential in 

foreign language learning. It should be introduced beginning with the third year of studies. The historical 

aspect in a comparative language history wills improve the learning process. 

As it can be mentioned, comparative studies cover a broad field, bounded by typology, language 

teaching, translation, and language acquisition. None of these disciplines belongs to it alone, but it is 

through the transmission of comparative studies that these disciplines come into interaction (Cheng et 

al., 2020). Over the years, researches in the field of foreign language acquisition have been characterised 

by the diversification of theoretical approaches, which has led to a variety of methods used in linguistics 

(Khani & Mirdehghan, 2020). The achievements of linguists in the field of foreign language learning 

focus on the problem of diversity of learning contexts for different categories of language learners. Since 

a multitude of cultures coexist in Azerbaijan, the method of comparative linguistics is often chosen by 

higher education institutions in foreign languages teaching (Abdulhasanli et al., 2023). 

It is important for the given research in terms of its multiculturalism. In linguistic science, the 

comparative method is a homogeneous way of comparing diverse idioms for determining the 

comparability (Saud, 2019). The mentioned technique focuses on the value of unvarying sound 

alteration. Consequently, any alteration in a language sounds that can occur over time regularly arises 

without exclusion (Schweikhard & List, 2020). Languages are examined with the help of the comparative 

method in order to determine if they are part of a common proto-language, the nostratic language that 

developed several other languages (Haas, 2021). The comparative method is able to propose the branch 

of a language family that developed the first. 

Using genetics and similarities historical linguistics looks for an analogy to debate the relations 

between idioms so that two languages from the same language-say, English and German-are called 

related by virtue of belonging to the Germanic group (Ellis, 1966). 

Languages with a common origin are grouped into families. In this sense, the comparison of native 

and foreign languages, even taking into account the complexity of this process (different and distant 

groups of L1 and L2 languages), is revolutionary. It is important to note that this is just an analogy and 

does not mean anything about the genetic makeup of native speakers - an English-speaking person in 

the modern world is not necessarily a descendant of representatives of Germanic communities (Salehi 

& Neysani, 2017). 

The comparative method usually uses consonant words in the languages that are being compared. 

Words, terms present in each language, borrowed terms, everything is compared, and correspondences 

between sounds are noted (Saud, 2019). For example, the f sound in German corresponds to the p sound 

in Latin at the beginning of a word: the Latin pater has the same meaning as the German Vater 

(pronounced Fah-tuh). In the comparative method, the linguist records all the correspondences 

between the languages in question and then begins to write sound rules to explain the changes. The 

sound rule for the example above would explain how one sound in the native language became p in Latin 

and f in German. You should always consider the location in the word of the sound match. As for example 

the Latin language “p”, parallels only with the German “f” at the commencement of a lexeme. 

By equating two or more interrelated languages and leaving no suggestion of the native language, 

a scientist can use the comparative method to rebuild a supposed native language (Gambarova, 2023). 

One of the well-known and most comprehensive recreated languages is Proto-Indo-European, from 

which hundreds of European, Middle Eastern, Central, and South Asian languages have developed, 

counting the above-mentioned examples of Latin and German. Consequently, taking into account 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

65  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

mistakes, the so-called language "noise" in understanding and translation of a foreign language is 

straightforward in comparative didactic. 

Giving to Allahverdiyeva (2023), meanwhile the systematic sound change rules state that there 

are no exclusions to the sound change rules, everything that appears like an exception should be 

scrutinised and clarified in a way that contents linguistic values. A seeming irregularity may be due to 

the properties of a dissimilar sound change rules or to the consecutive order where numerous 

sound changes happened, or it may occur as the word in query entered the language after the sound 

changes. Afterward defining the sound change rules for the set of languages under study, the following 

stage in the comparative method is to control the order of sound change (Rezvani, 2023). This is why 

things that seemed to be exclusions to the assumed rules can become in accessible. 

Consequently, comparative linguistics methods can be a long and complicated process, and 

sometimes hypotheses are based on conjecture. However, the comparative method is crucial for 

historical linguists and is in charge for almost all presently acknowledged linguistic genealogies. 

Research Problem 

The methods of comparative linguistics are in line with the approach of multilingual education, 

which is actively pursued in higher education institutions in Azerbaijan. The multilingual education is 

expressed by the openness to others in terms of finding commonalities and differences in them. 

According to Johanson (2023), bilinguals learn the “otherness” organically, as another modality of their 

identity. The problem of the presented study is the theorisation of comparative linguistics as such. It has 

always been considered separately from the didactics of foreign language learning itself. This study 

focuses on the combination of theory and practice in higher education institutions of philology. This 

combination is based on the identification of similarities and differences between languages in order to 

facilitate students' learning of a foreign language. The comparison of languages is part of the 

intercultural approach. The very idea of comparison stems from the intercultural approach, which 

compares similarities and differences between cultural practices while trying to avoid stereotypes 

(Dannemann, 2019). The intercultural approach, adopted in the context of language comparison, is 

worked out from the perspective of foreign language learning. 

The commonalities between languages are based on singular universals. Similarly, at the level of 

language learning, there are singular universals: there are similarities and differences between 

languages at the phonetic, lexical, and syntactic levels, and languages and communication are imbued 

with culture (Rezaee et al., 2020). Language comparison is based on observations, on research that 

shows that a new language is always learned based on the mother tongue or the languages that are 

already known. Learning another language always means modelling the system to be achieved on the 

system of origin, regardless of what language level (sound, syntax, lexical) it is learned. 

Research Focus 

In this study, one focuses on the theoretical tenets of comparative linguistics in terms of foreign 

language learning and perception. Given the multiculturalism and multilingualism of Azerbaijan, this 

focus is particularly interesting. Since it is with the help of their own words that bilinguals construct the 

perception of a foreign language. In short, the applicant will use what they already know to learn a new 

language, will resort to simplifications or interference between the native and foreign languages. 

According to Xu et al. (2023), this behaviour is completely normal and is a step on the way to 

building a language system. The native language acts as a filter through which a foreign language is 

learned. This filter opens up possibilities for any communication, whether it is the perception of sounds, 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

66  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

the use of words, or the use of non-verbal codes (Kuriyozov et al., 2020). As a result, learners open 

themselves up to the automatic perception of both languages. 

Research Aim and Research Questions 

The present study’ aim was analysing the development of language learning strategies through 

comparative linguistics in Azerbaijani higher education. The aim was also to examine the effectiveness 

of the comparative linguistics methods use, namely comparative didactics in English classes at Baku 

State University, and to show the levels of typological errors and ways of their solving among students. 

The experiment aimed to answer the following questions: 

1) Is the comparative language approach effective for developing communication skills? 

2) How does comparative didactics participate in the adaptation to different regions of 

communication and in the use of language for communication in both oral and written forms for 

students of higher philological education in Azerbaijan? 

3) What are the typological mistakes of Azerbaijani applicants who are mostly bilingual? 

Research Methodology 

In this work, one relied on the methodology of the comparative linguistic approach, which is based 

on identifying similarities and differences between the native and foreign languages of applicants. 

Within the framework of the presented work, the comparison was carried out “without prioritising” 

languages (Tang et al., 2020). On the contrary, it was part of an intercultural approach that focused on 

multilingualism. The methodology of the comparative language approach was active, participatory, and 

motivating. It focused to encourage learners to express themselves and encouraged the exchange of 

ideas at the level of learner-learner, learner-teacher. In the process of learning a foreign language, for a 

philologist, motivation is the driving force of learning (Tursunovich, 2022). Motivation can be increased 

by using authentic didactic materials in the native language of the learners. The comparative approach 

is carried out jointly, in a classroom setting, between learners and the teacher (Molway et al., 2022). 

It should be noted that the comparative language approach does not require the teacher to know 

the languages of the learners. In fact, this is impossible given the wide range of languages spoken by 

students of higher philological education in Azerbaijan. 

The applicants are put in the position of an “expert” in their native language. The approach was 

implemented through reflective sessions of exchange of ideas and discoveries, which educate both 

teachers and learners. The role of the teacher was to help learners by advising them to organize their 

knowledge in accordance with the foreign language they were learning. 

Comparing languages is not a method that should be used on a regular basis. Rather, it is a position 

to be taken when a mistake is made, when a new point (grammatical, spelling, etc.) seems difficult to 

resolve, or when learners do not feel comfortable in a new language (Bunyadova, 2020). Comparison of 

languages can and should be done in different ways according to the level of language proficiency and 

abilities of the learners. 

General Background 

The benefits of language comparison in foreign language learning is an effective tool. Language 

comparison is a way to increase the value of learners' native languages, restore their value and logic, 

and put them on the same level as the Azerbaijani language. The comparison allows learners to re- 

establish or maintain a connection with their mother tongue. This is very important. It is important to 
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try to maintain this connection for the following reasons (Table 1): 

Table 1 

Advantages of the Comparative Linguistic Approach in a Foreign Language Learning 

Advantage. Characteristics 
Didactics based on comparison  can help answer the initial question in learning a 

foreign language: “What is the difference between 
the native language and the language being 
learned?” 

Description-based didactics seeks to describe the systematic differences 
between the two languages. 

Heteronymy or equivalence of meaning 
 

Identification of the meaning, function, variety of 
expression, the word, its place, even intonation, as 
an integral part of any comparison. Their 
interrelation shows that what a word gives in one 
language is expressed in another by the place of 
words or the choice of another word. 

Interlanguage paraphrasing 
 

The comparative element in didactics is focused 
on solving problems related to learning and 
mastering a foreign language and should 
therefore transform equivalences established by 
the learner into one-to-one equivalences so that 
one L1 unit always corresponds to one L2 unit. 
 

Error and interlanguage management Interlanguage errors are defined as “noise” that 
completely or partially interferes with the correct 
acquisition of the L2. However, the term noise can 
be linked to the law of intentionality: errors made 
by a native speaker are in most cases slips of the 
tongue and much less often errors, so-called 
comparable beginner's errors. The noise can also 
be a violation of the message due to ignorance of 
the rules governing the functioning of a foreign 
language. It is about phonetic, morphological, 
lexical, and syntactic contrast. 

Source: author's own development. 

Sample / Participants / Group 

The research methods included a review of the reference sources that formed the theoretical and 

methodological basis of the study. The works of scientists who have devoted their works to such 

categories as “comparative phonology”, “comparative linguistics”, “didactics” are considered. The work 

included modelling, analysis, and generalization of pedagogical experience, survey methods 

(conversation, questionnaire, interviewing), observation, experiment, and processing of experimental 

data. The present study analysed the pragmatics of using the methodology of the comparative 

language approach in English classes at Baku State University (BSU). The experiment was conducted on 

26 first-year students majoring in English Language and Literature from September to December 2022. 

The age range was 17-18 years old. Thirteen of the twenty-six students started learning English this 

year (they had previously studied French or German) and were selected for testing. Three of them were 

true beginners in English, while the rest had studied English during their schooling. That is, 16 students 

can be considered beginners in learning English. Six students who were able to complete the task (the 

other four students write very slowly and could not complete the tests during the special session) were 

selected to be tested in this study. Ten participants were bilingual. Sixteen were newcomers and they 

had unsatisfactory skills in learning and memorising the material and formed a group of participants in 

the traditional foreign language acquisition. The first group, consisting of 10 students, was taught using 
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the academic approach. The second group (16 students) used the methodology of the comparative 

linguistic approach to learning English. 

Instrument and Procedures 

During one semester of the first year of study, the first group No. 1 was taught using the traditional 

methodology. Group 2 studied English based on the tenets of comparative linguistics. Since traditional 

methods are described in detail in the related literature, the work of Group 2 is described in details. As 

mentioned above, the students worked for a semester based on exercises developed in the key of 

comparative linguistics. During the semester, 12 hours a week were devoted to various comparative 

exercises (according to the syllabus): 

- Didactic exercises based on the comparison of L1 and L2. These exercises were based on didactic 

games (listening to find differences and similarities between L1 and L2); 

- Didactic exercises based on description (writing - with a focus on enriching vocabulary, i.e. 

getting to know different ways of word formation); 

- Heteronymic exercises (search for equivalent meanings, expressions, words in comparison 

with the native language); 

- Interlingual paraphrasing (oral speech - exercises to expand vocabulary, selection of synonyms 

and antonyms); 

- Correction of errors and interlanguage (grammatical writing exercises, relying on translation 

from L2 to L1, analysis of interlanguage errors). 

At the end of the semester the students were given final module tests, which included a task to 

work on the translation of the test. Explanations of the use of each method were given in detail for each 

test version. Two consecutive tests were conducted using the classical approach of memorising 

grammatical and lexical material to determine the effectiveness of individual methods and the possible 

combination of the two methods. Students were informed that they were participating in two 

comparative tests. The texts tested were unknown to the participants, otherwise, it would have 

distorted the results, as these were tests of memorization. On the day of the test, they were given the 

English vocabulary materials and its phonetic reproduction, and each participant tried to reproduce the 

word in writing, i.e., they were already familiarized with the vocabulary. This study describes in detail 

only the actions of students who use the comparative linguistics method in learning English since 

academic methods have already been described in many scientific works. In the so-called analysis phase, 

group 2 had to read the text in the target language (L2), analyse each part of it (words, structures, etc.) 

in detail, and then translate it into their native language (L1). The key point, especially in the case of 

English, is to always supply the student with a text that includes not only vocabulary with alley 

transcriptions and contrasting material. The texts to be translated as a final test should reveal errors, 

the so-called language “noise” at the phonetic, morphological, lexical, and syntactic levels. 

Data Analysis 

The main goal was to find the best conditions for students to understand the material. In this sense, 

the comparison of native and foreign language, even taking into account the complexity of this process 

(different and distant groups of L1 and L2 languages) is revolutionary. Students in both groups had to 

read the text in English (L2) and understand and analyse the global and its unique parts, comparing the 

two languages. It is important to emphasise that the ability to translate texts accompanied by word 

explanations and grammatical rules is revolutionary in the sense that it avoids the use of dictionaries. 
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Looking up a word in a dictionary can be a rather time-consuming and costly task. Therefore, the 

homogeneous use of associations with the mother tongue in teaching is productive and facilitates 

learning. 

The limitation of this study was the number of students, so the results reflect reality only in terms 

of this sample. Such a small number of participants is due to the small enrolment of students in the 

English Translation program in 2022. Therefore, in the future, it would be interesting to conduct a study 

on a larger number of students to obtain more relevant results. 

Research Results 

At the stage of phase synthesis, it was necessary to read an unfamiliar text in L2 English and 

translate it into the native language (L1). The applicants' work was checked for errors, the so-called 

language “noise” in the perception and translation of the proposed test. During the test, attention was 

paid to phonological and lexical errors in reading, and to morphological and syntactic errors in 

translation. For group 2, comparative didactics was of high linguistic interest. The need to justify the 

new approach showed certain difficulties faced by the students (more information, a large number of 

ordered language operations, checking the compliance of achievements with the standards of the target 

language, and, finally, streamlining and adapting the didactic and methodological program in the light 

of errors recorded in the testing. Didactic contrastivity allows learning a foreign language by 

systematically comparing two contact languages and analysing interference errors. Therefore, the 

object of comparative didactics will be able to join in the identification of problems that arise when 

learning a foreign language, both despite the existing knowledge and thanks to the existing knowledge. 

Consequently, it was necessary to identify the problems in contrast to the various areas of extension of 

this approach (phonetics, grammar, vocabulary, syntax, and even culture). The learner may know the 

rules specific to these areas (phonetics, grammar, vocabulary, syntax, and even culture), but sometimes 

he does not use them, and sometimes he does not apply them correctly. Therefore, it was necessary to 

lead students to construct the specific problem they were facing, to look for an algorithmic application 

from their original language. Consciously the use the contrast between the source and target languages 

helped identifying, constructing and, therefore, solving problems that foreign language learning in all its 

aspects can pose. 

Thus, the test results showed the following results (Table 2): 

Table 2 

Student Results and Grades by Assignments in Percentage Terms 

Groups Reading. Translation. 
Phonological and 
lexical errors 

Morpho-syntax errors  

Group 1 
(comparative 
didactics) 

29%  32% 17% 38% 

Group 2 
(traditional 
method) 

5% 12% 6% 12% 

 

Source: author's own development. 

In addition, examples of typical contrasts in the phonological, morphological, syntactic, lexical, and 

cultural spheres are given (Table 3): 
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Table 3 

Examples of Contrasts 

 

A problematising contrast Description. 

Problematising phonological contrast English phonemes do not reveal any 

specific problems in pragmatic use among 

learners. However, the fact of insufficient 

mastery of the conditions of use or non- use 

of this phoneme complicates its mechanical 

expression in contrast to the Azerbaijani 

language. The lack of a clear identification of 

the problem hinders any realistic approach 

to English prosody. 

An example of morphological contrast Difficulties arise at the level of 

perception of genders. Of course, there are 

philological justifications for this due to the 

peculiarities of the Azerbaijani language. 

Students instinctively tried to semantically 

classify gender nouns, and this category is 

significantly different in English. 

An example of syntactic contrast Lack of tense variety and imperfect 

morphology of the compound past tense. 

The forms of the latter cause difficulties. 

Students strive to build sentences in 

thepast tense like L1. 

An example of lexical contrast As for the approach to the lexicon, the 

contrastive analysis of semantic 

equivalences of words raises the problem of 

the possibility of transferring meaning from 

one language to another. This is, in  fact, the 

most common mistake. 

Source: author's own development. 

The identification of problems in professional translation went through successive phases: first, 

the problem was identified, and then contrasting parallels were drawn and solutions sought. The 

teacher is responsible for each of these three phases. Identifying the problem implies realising the 

problem. In this case, the feedback is essential for the use of comparative didactics. The teacher plays a 

crucial role, is aware of language problems, and therefore can encourage the learner to realize the 

problem, carefully avoiding its repetition. Thus, we can outline the main ways of solving language 

“noise” in the translations of future specialists (Table 4): 
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Table 4 

Solving Language Noise in L1 to L2 Translations 

A problematising contrast Problem-solving 

Problematising phonological contrast First, it is necessary to get rid of 

sonorous hesitation, as the speaker 

produces it in a manner similar to his native 

language. The syllabic division of the 

Azerbaijani language seems to oblige the 

learner to use the standard register of the 

mother tongue, and thus, it is necessary to 

emphasize avoiding it. This is especially true 

for bilinguals, who are even more tempted to 

follow their knowledge. Pronunciation 

should be shaped in a radically  reversed  

L1  perspective, avoiding supranumeric 

consonants. 

An example of morphological contrast To get rid of the morphological 

problem of gender in the first place is to ask 

what regularities govern nouns in 

Azerbaijani. The solution is a solution 

directly resulting from contrastive didactics, 

because the contrastive aspect here is 

revealed by comparison with one's own 

language system: if there are regular 

correspondences between the form of 

words and their gender in L1, then we can 

conclude that even in L2 there are similar 

patterns. Secondly, it is necessary to raise 

the issue of gender. 

An example of syntactic contrast Explain the difference in tense forms 

in the form of a diagram. Perform 

contrasting exercises, making students 

come closer to the aspectual difference of 

tense forms. 
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An example of lexical contrast It is necessary to observe in both 

languages the semantic distribution of 

various possible correspondences. This 

observational analysis of the data leads to a 

number of solution hypotheses, which are 

consistent with as many representations. 

Such analysis consists of re-observing the 

data and drawing conclusions by combining 

observations and  ideas.  In  the  case  of  

semantic correspondences, it is the usage 

in the context of the data that specifically 

makes the difference between lexemes in L1 

and L2. 

 

Source: author's own development. 

Thus, the object of comparative didactics is primarily related to the identification of language 

“noise” problems that arise when learning a foreign language, both despite the existing knowledge and 

due to the existing knowledge. Therefore, the need to define the problem in contrast to the various areas 

of the approach's scope (phonetics, grammar, vocabulary, syntax, and even culture) is a crucial strategy. 

The learner may know the rules specific to these areas (phonetics, grammar, vocabulary, syntax, and 

even culture), but sometimes codifies them in the manner of his native language. Therefore, it is 

necessary to lead him to construct a specific problem the student is facing and look for an algorithmic 

application from his native language. The conscious use of the contrast between the source and target 

languages helps to identify, construct and, therefore, solve problems that can be posed by learning a 

foreign language in all its aspects. 

Discussion 

The overly widespread tendency to isolate learning and, consequently, mastery of a foreign 

language from the use of the mother tongue leads to learning difficulties that are problematic to 

overcome in the initial phases of learning. The comparison between data of didactic experience leads to 

the observation that learning a foreign language is fundamentally different from a child's mastery of 

their native language, due to the very existence of language mechanisms already formed in a novice 

bilingual: A method of teaching that denies the importance of the mother tongue is doomed to failure 

because it must be taken into account that “the traces left by the mother tongue are real, deep and 

lasting” (Pulido et al., 2022). 

According to Talaván and Lertola (2022) and related work, it is necessary to look for new ways to 

learn foreign languages by looking into the depths of language theory. Comparativism is certainly not a 

new discovery. Teachers have always emphasised the differences between the mother tongue and the 

taught language to make it easier for beginners to learn. What is new, however, is the systematisation 

of the approach presented, described in numerous scientific studies (Phillips Galloway et al., 2020). In 

foreign language learning, the main difficulties in mastering a foreign language mostly stem from the 

differences between the two languages in contact (Isayeva, 2023). 

The interaction and use of different didactic resources in learning is an integral part of today's 

world. From this perspective, Bensalem and Thompson (2022) see comparative pragmatics as an 

opportunity to observe how participants use different semiotic resources to build and shape 
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interactions. The authors are convinced that modern communication is increasingly viewed from a 

comparative perspective, and interlingual issues are becoming more relevant and attracting the 

attention of linguists. Despite the fact that in comparative studies (especially from the perspective of 

different language groups), some scholars differentiate language and images as separate communication 

systems, their interpretation often depends on linguistic structures (Rodríguez Barboza et. al., 2022). 

The comparative perspective involves a comparison between two or more languages that are 

encountered in the learning process. In this respect, both differences and similarities between the 

languages being compared should be taken into account (Curran, 2019). Moreover, comparative 

analysis is actually a two-contrast analysis, since the number and position of the languages involved in 

this process are determined in advance. In this perspective, according to Pye (2017), in most cases there 

are only two languages, each of which occupies a certain position: one is the source language, L1, the 

other is the target language, L2, and the relationship between them is unidirectional from L1 to L2. The 

genetic connections between the two languages are not taken into account at all, since only certain 

elements of the two languages will be systematically compared. Comparative research focuses much 

more on isolating errors (De Korne, 2022). 

In a related work, Pulatova and Tolibova (2022) emphasise that comparative didactics deals with 

interference, errors that are attributed to the transposition of L1 structures in the production of L2 

messages. The foreign language learner does indeed have elements that reflect what they want to 

express and the means at his or her disposal for this purpose. By highlighting the areas of the L2 that 

are most difficult to master at the L1 level, the teacher has the opportunity to organize the learning 

material according to common mistakes observed in learners' performance (Bergroth et al., 2022). 

According to Blow and Myers (2022), novice bilinguals start with a text composed in their language, 

which to transfer to the target language as faithfully as possible. This hypothesis is also supported by 

the interference errors evidenced in the discourse achievements of novice bilinguals. Indeed, usually, 

when learning a foreign language, a person transfers syllabic units from L1 to L2, but the freedom of the 

latter to interpret the source text is much more limited than that of the former. The text is imposed from 

the outside in one case, and in the other, it comes from within (Raxmonalievna, 2022). 

In this regard, it should be noted that comparative didactics seeks to describe the systematic 

differences between the two languages involved in the learning process. It is in this aspect that 

translation seems to be important. Translation theory should establish procedures by which the 

conformity of the translated text to the protocol of the target language is measured or verified (Ouyang 

et al., 2022). Moreover, since language comparison proposes to formulate regular and binding 

correspondences between two languages that encounter each other in learning, it will basically preserve 

the constraints that apply in the target language. 

According to Perkins and Zhang (2022), translation theory should take into account not only the 

inherent limitations of the L2 but also the transmission options that express different possible readings 

of the source text, as well as the preferred solutions that represent stylistic resources for the target 

language. In this aspect, Ye et al. (2022) note that, when equating linguistic units belonging to two 

different languages, difficulties arise such as the ambiguity of the L1 word, the lexical organization of the 

two languages in contact, the limitations of agreement or correspondence, and the syntactic structure 

where heteronyms are inscribed. Two units with a common meaning, different structure, but the same 

phonetic structure pose problems. 

Thus, while preserving the differences between languages, comparative didactics is a means of 

helping to solve, at least partially, specific learning problems by developing pedagogical or 

bigrammatical grammar and organising teaching materials. 
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Conclusions and Implications 

Teaching foreign languages is a complex process. Teachers continue to face difficulties due to the 

instability of language systems that belong to modern languages. Azerbaijani society is multicultural and 

multilingual. The study of foreign languages in higher education creates the basis for Azerbaijani society 

to open up and develop. The paper analyses the effectiveness of learning foreign languages in a 

comparative manner. The results showed that it improves students' general cognitive and metacognitive 

abilities, strengthens their understanding of the native language, strengthens reading and writing, and 

develops general communication skills. The motivation for using the methods of comparative linguistics, 

namely the methodology of comparative didactics in English classes at Baku State University (BSU), is 

considered. The levels of typological errors among students are determined. With the help of related 

literature, the theoretical basis of the work was created, which in turn made it possible to experimentally 

introduce elements of comparative linguistics as a didactic tool for first-year students. The results of the 

study showed that, based on the comparative linguistic method in the didactics of teaching a foreign 

language, bilingual students perceive the acquisition of English based on the comparison of sounds, 

morphemes, and lexemes at the associative level with their native language, and typological errors 

among BSU students are language “noise”. However, phonological, morphological, lexical, and syntactic 

errors can be eliminated through comparative didactics in foreign language teaching. Conscious use of 

the contrast between the source and target languages helps to identify, construct and, consequently, 

solve problems that can be posed by learning a foreign language in all its aspects. 

Suggestions for Future Research 

Further consideration and development of the presented work is very promising in the context of 

Azerbaijan's multilingualism and multiculturalism. In terms of further research, comparative linguistics 

will allow focussing on comparing the structures of two or more languages spoken by bilingual learners, 

investigating their affinities, describing their interferences, and developing typology of errors in the 

context of 3-4 languages. In such a multilingual environment, this will provide foreign language teachers 

with a guide for developing more targeted, and therefore more effective, comparative teaching materials 

and methods. 

Limitations 

The limitations of the presented work are, firstly, the time frame. For a more detailed analysis, the 

first two years of future translators' training could be considered. The next limitation was the small 

focus group. This is due to the small number of applicants for the first year. The most problematic gap 

of this study consisted in the fact of multilingualism of Azerbaijani students. It is in order to work in a 

comparative way it is easier for teachers to work with two languages at first. With such a wide variety 

of languages spoken by students, it is quite difficult to direct their work in the right direction. The last 

limitation was the omission of the cultural element in language “noise” and in typological errors, since 

errors in cultural contrast are important for comparative studies. 
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Abstract: Aim: The purpose of this study is to determine the most appropriate list of digital tools 

based on the use of artificial intelligence to improve the educational sector in Ukraine. Methods: The 

study included the following stages: compiling a list of expert organisations with assessments of the 

impact of AI technologies on education; evaluating AI solutions by experts and forming individual 

ratings; calculating relative ratings based on the frequency of mentions of AI solutions; identifying 

priority AI solutions by their leading positions; forming an optimal nomenclature of AI solutions; 

developing practical recommendations for the introduction of AI in education; analysing the future 

development of education using AI. Results: The study found that the use of AI to modernise the 

Ukrainian education system is best done using a comprehensive three-tier deployment system. The first 

level involves creating an infrastructure for AI, ensuring the interaction of systems. The second level 

involves optimising and enhancing learning. The third level is aimed at automating and improving 

educational and support processes. The proposed practical recommendations address the ethical, 

technical, and pedagogical aspects of AI implementation, allowing for the creation of a modern, efficient 

educational system that meets the requirements of the present and forms competent specialists of the 

future. Discussion: The research findings are crucial for modern education in Ukraine. The study 

identified opportunities and benefits of using AI in education, such as individualised learning, improved 

communication, and process automation. Recommendations for optimal artificial intelligence solutions 

will allow for a balanced approach to the implementation of these technologies, avoiding negative 

consequences and ensuring safety. These results provide a basis for the development of national 

standards for the use of AI in education and determine the vectors of further development of the 

industry, contributing to the creation of a modern, individualised and effective educational system that 

trains competent specialists of the future. Overall, the research findings define a strategic course for the 

integration of artificial intelligence into the educational space, which can significantly improve the 

quality and accessibility of education in Ukraine. 

Keywords: Machine Learning, Natural Language Processing, AI-powered Virtual Assistants, AI- 

driven Education Ecosystem, E-learning, EdTech, Virtual & Augmented Reality, Cloud Technology, 

Intelligent Tutoring System, Smart Content 

 

Introduction 

Artificial Intelligence (AI) in the context of education represents a collection of computer 

technologies and programs designed to enhance learning and the learning environment. These 

technologies encompass systems for intelligent data analysis, virtual assistants, adaptive learning 

platforms, and other innovative tools. The use of AI in education is one of the most promising and 

relevant areas of research. Education is the basis of social development, and in the context of rapid 

technological progress, it is important to determine how artificial intelligence can affect the educational 

process and what benefits it can have for the future of Ukrainian education (Filgueiras, 2023; García-

Peñalvo, 2023; Udvaros & Forman, 2023). 

Individualised learning is one of the key advantages of using AI in education. Each student has 

their own personal characteristics, pace of perception, and assimilation of information. Artificial 

intelligence systems can analyse data on completed tasks, reactions to new material, and other 

parameters, which can help them customise the learning process for each individual student. This will 

help to achieve greater learning efficiency and increase the level of knowledge acquisition (Fuhrmann & 

Niemetz, 2023; Lamb et al., 2023; Malek et al., 2023). 

However, along with the benefits of using AI in education, there are also ethical issues. It is 

important to consider the aspects of privacy and protection of students' personal data. The security and 
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transparency of algorithms used in AI-based educational systems need to be care studied and fully 

regulated (Masters, 2023; Nguyen et al., 2023; Uunona & Goosen, 2023). 

In addition, it is important to keep in mind that the introduction of AI should not be limited to the 

automation of educational processes. Teachers have an integral role in the development and education 

of students, and their functions may be expanded by the use of new technologies. It is important to 

prepare the teaching staff to work with AI and develop methodological approaches that will help to 

effectively use these technologies in the educational process (Celik, 2023; Chiu et al., 2023; Park, 2023). 

It should also be borne in mind that the introduction of AI in education should be based on 

research and evidence-based practice. It is important to design and implement AI systems based on 

mostly positive experiences, and to constantly evaluate their effectiveness and impact on the quality of 

learning (Dogan et al., 2023; Holmes et al., 2023; Nemorin et al., 2023). 

Thus, the use of artificial intelligence in Ukrainian education of the future is a complex and 

multifaceted task that requires in-depth research, careful analysis of the impact, and careful 

consideration of ethical, pedagogical, and socio-cultural aspects. 

Research Problem 

The problem under study is to determine the optimal directions and opportunities for the use of 

AI in the future of Ukrainian education. Given the accelerated development of information technologies, 

there is a need to explore the possibilities of using AI to optimise educational processes, improve the 

quality of education and train competent specialists (Alqahtani et al., 2023; Chen et al., 2023; Karyy et 

al., 2023). 

The central scientific problem is to develop strategies and methods for introducing AI into the 

educational space of Ukraine, taking into account the peculiarities of the national educational system 

and the requirements of modern society. The implementation of this task requires a deep analysis of AI 

capabilities, study of implementation experience in similar contexts, and development of conceptual 

frameworks that will achieve optimal results (Al-Worafi et al., 2023; Bilanych & Bokotey, 2013; 

Crompton & Burke, 2023; Teng et al., 2023). 

However, along with the potential benefits of using AI in education, ethical issues arise. The 

problem of preserving the confidentiality and security of the personal data of participants in the 

educational process, as well as the exclusion of algorithmic bias in AI systems, requires careful 

consideration and development of appropriate regulatory mechanisms (Flores-Vivar & García-Peñalvo, 

2023; Kassymova et al., 2023; Kooli, 2023). 

However, it is important to note that the introduction of AI involves more than simple automation 

of educational processes. It involves developing new methodologies, adapting learning content to the 

needs of the modern labour market, and studying the impact of these changes on the role of the teacher 

and the student (Decuypere et al., 2023; Huang et al., 2023b; Järvelä et al., 2023). 

Thus, the problem of applying artificial intelligence in Ukrainian education of the future requires 

in-depth research and a comprehensive approach to develop effective implementation models, taking 

into account ethical, technical, and pedagogical aspects. 

Research Focus 

The central focus of the study is to identify the best ways and opportunities to use AI in the future 

of Ukrainian education. Given the rapid development of technologies and their impact on modern 
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education, the study focuses on analysing and identifying specific methods, strategies and approaches 

to integrating AI into the educational process. An important aspect is the study of the possibilities of 

providing quality training for students based on the use of modern AI technologies. 

The main focus of this study is to develop an optimal strategy for the implementation of AI 

technologies in the educational system of Ukraine. The key aspect of the study is the systematic analysis 

and identification of existing opportunities for the introduction of AI in the context of the educational 

process, as well as the development of specific recommendations that will help optimise teaching 

practices and improve the quality of education. 

The study also focuses on an in-depth analysis of the peculiarities of the national educational 

system of Ukraine, namely the identification of key aspects that can be improved or optimised through 

the use of AI technologies. At the same time, great attention is paid to the adaptation of innovative 

methods to the specifics of the national educational paradigm. 

Research Aim and Research Questions 

The purpose of the study is to establish the optimal nomenclature of digital software tools based 

on the use of AI in order to modernise the educational sector of Ukraine. 

Research question: 

1. Establishing up-to-date facts about the benefits and risks of using AI in education, which will 

allow to identify key drivers and vectors of development of the system of digital adaptation of the 

education system. 

2. Formation of a sample of the expert community, which will allow to establish the practical 

plane and subject area of AI in education. 

3. Identification of the nomenclature of digital tools based on the use of AI, the potential of which 

allows to modernise the educational sector of Ukraine. 

4. To determine the optimal composition of AI transformation tools for the education sector 

with the development of appropriate practical recommendations for the implementation of AI tools in the 

Ukrainian education system. 

5. To formulate analytical conclusions about the promising points of development of education 

in Ukraine in the future, provided that the latest digital software and technologies are used, which will 

summarise the main results of the study and identify prospects for the future development of the 

education sector. 

Research Methodology 

General Background 

The global AI in education market, which was valued at USD 1.82 billion in 2021, is projected to 

grow at a CAGR of 36.0% from 2022 to 2030. Factors contributing to this growth include increased 

investment in artificial intelligence and EdTech from both the private and public sectors, as well as the 

growing popularity of Edutainment. In 2020, according to a report by the Organisation for Economic Co- 

operation and Development (OECD), venture capitalists invested more than USD 75 billion in companies 

specialising in the development of AI startups (Grand View Research, 2021). 

These indicators indicate that the level of AI's influence on the global education industry is 
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constantly increasing, which is ensured by the impact of certain transformation processes. 

First, AI facilitates the personalisation of learning. By analysing data about the learner and their 

interaction with platforms, it is possible to create an individual learning path, taking into account the 

level of knowledge, learning pace, and personal characteristics. This allows each student to learn the 

material as efficiently as possible (Bhutoria, 2022; Huang et al., 2023a; Xu et al., 2023). 

Another important aspect is the possibility of gamification of learning. The use of game elements, 

challenges, and rewards can increase the motivation of students to actively participate in the learning 

process. This contributes to deeper learning and active engagement with the content (Bezzina & Dingli, 

2023; Lampropoulos, 2023a; Yang et al. 2023). 

Additionally, AI allows collecting and analysing a huge amount of learning data. This gives teachers 

the opportunity to receive detailed reports on students' progress, identify gaps, and respond to them in 

a timely manner. This approach allows for an individualised approach to each student and provides 

more effective control over the learning process (Baidoo-Anu & Owusu Ansah, 2023; Liu & Wang, 2021; 

Martínez et al., 2023). 

In turn, the use of virtual and augmented realities in AI-assisted learning allows for an immersive 

learning environment. Students can learn difficult and abstract concepts in an interactive format, which 

contributes to a deeper understanding of the material (Lampropoulos, 2023b; Ma, 2021; Saghiri et al., 

2022). 

Taking these aspects into account, we can conclude that AI opens up new opportunities for modern 

education to improve the learning and development of students, providing personalisation, motivation, 

and effective control over the learning process. 

A summary of the key development drivers that contribute to the rapid implementation of AI in 

the global education sector is shown in Table 1. 

Table 1 

A Brief Description of the Drivers of AI Integration into the Global Educational Space 

Development driver Characteristics 
Scientific 

description 

 
Adaptability 

AI systems can adapt the content and tasks 
according to the student's performance, ensuring a 
more efficient learning process. 

 
Xie et al. (2022) 

Analytics 
AI allows collecting and analysing learning data, 
which helps teachers and administrators improve 
the learning process. 

Ouyang et al. 
(2023) 

Virtual and augmented 
reality 

The use of AI can allow learners to explore virtual 
worlds in depth or use augmented reality for 
learning. 

Rusillo-Magdaleno 
et al. (2023) 

Gamification 
The use of game elements and tasks helps to create 
interest and motivation for learning. 

Modi and Gochhait 
(2023) 

Global access 
AI-powered online platforms allow you to get a 
quality education from anywhere, regardless of 
geographic location. 

Rangel-de Lázaro 
and Duart 

(2023) 
 

Feedback 
AI provides immediate feedback and hints to help 
students understand their mistakes and correct 
them. 

 
Hooda et al. (2022) 
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Reducing routine tasks 
AI can automate routine tasks, allowing teachers to 
use more time for individual work with students. 

Rensfeldt and Rahm 
(2023) 

Innovation 
The introduction of AI promotes new approaches to 
learning and the creation of innovative teaching 
methods. 

Tan (2023) 

Personalised training 
AI allows you to create individualised curricula, 
taking into account the needs, level of knowledge, 
and pace of learning of each student. 

Xiao and Yi (2023) 

Collaboration and 
communication 

AI  provides  opportunities  for  teamwork  and 
interaction among students, which helps to develop 
communication skills. 

Esplugas (2023) 

Source: author's own development. 

Thus, the introduction of artificial intelligence into the educational process brings about positive 

changes, improves learning efficiency, and creates new opportunities for the development of students. 

However, AI also has a number of limitations that have been identified through comparative 

analysis (Cheng et al., 2023; Cribben & Zeinali, 2023; Voskoglou & Salem, 2020) – Table 2. 

Table 2 

Risk-Based Analysis of AI Application in Education 

Advantages. Disadvantages. 

Accessibility: AI-powered online platforms and 
applications make learning accessible to everyone, 
regardless of location or time. 

Deep understanding learning: Some aspects of 
learning that require deep understanding and 
critical  thinking  may  be  difficult  for  AI  to 

replicate. 

Assessment efficiency: AI allows collecting and 
analysing learning data, which contributes to a 
more objective assessment and identification of 

students' difficulties. 

Threat to data privacy: The use of AI may raise 
questions about the privacy and protection of 
personal data of students. 

Engaging students: The use of game elements and 
interactive platforms engages learners in 

learning and makes it fun. 

Dependence on technology: In the event of 
technical problems or lack of access to 

technology, learning can be hindered. 

Resource optimisation: AI helps teachers to use 
time and resources efficiently by focusing on the 

individual needs of students. 

Cost and support: Implementing and maintaining AI 
systems can be costly and time-consuming. 

Personalised learning: AI allows you to create 
individual learning paths for each student, taking 

into account their needs, abilities, and pace of 
learning. 

Lack of a humane element: AI cannot completely 
replace the interaction between a teacher and a 

student, especially in difficult issues and moral 
aspects. 

Improving the learning experience: Interactivity 
and adaptation of content to learners' learning 
styles contribute to better learning. 

Technical limitations: Effective use of AI requires 
the availability of appropriate infrastructure and 
technical resources. 

Source: authors’ own development. 
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The uncontrolled use of artificial intelligence (AI) in education has raised a number of 

accompanying moral and ethical dilemmas that require careful analysis and management to ensure 

ethical practice in the educational process. The main ones are outlined in Table 3. 

Table 3 

Moral and Ethical Aspects of AI Implementation in Education 

 
Aspects 

 
Characteristics 

 
Scientific 

description 

 
Competence 

matching and 
training 

The use of AI by students to perform individual tasks may 
violate the principle of competence acquisition. Individual AI 
tasks can lead to insufficient work on educational material, 
deprive students of the opportunity for active training and 
self-development, which affects the quality of their 
education. 

 

 
Shidiq (2023) 

Dependence on 
technology 

Over-reliance on AI can lead to a loss of independent thinking 
and problem-solving skills. Students may lose the ability to 
critically analyse and think creatively, which are important 
competencies in the modern world. 

 
Fitria (2021) 

Shifting the 
emphasis in 
education 

The use of AI can lead to a focus on the outcome of tasks, 
rather than an emphasis on understanding and meaningful 
learning. This can lead to superficial knowledge acquisition 
without deep understanding and analysis. 

Malinka et al. 
(2023) 

Moral aspects of 
automating the 
interaction of 
participants in 
the educational 

process 

The introduction of AI may raise questions about the 
morality of using technology, especially in the context of 
automatic assessment and interaction. For example, the 
ethical aspects of automatic plagiarism detection may raise 
questions about the fairness and transparency of such 
decisions. 

 

 
Wach et al. (2023) 

 
Insufficient 

transparency of 
algorithms 

The lack of transparency in the functioning of AI algorithms 
can create a risk of losing trust in this technology among 
participants in the educational process. If users do not 
understand how decisions are made by algorithms, this can 
lead to doubts about the reliability of the results and even 
refusal to use them. 

 
Grimmelikhuijsen 

(2023) 

 
Unreliability of 

information 
bases 

A breach in the AI training system can lead to the appearance 
of unreliable data in the relevant information databases. This 
may be due to inadequate data filtering, errors in the input 
data, or lack of transparency in the algorithms. Such a case 
can lead to unforeseen consequences, such as incorrect 
estimates and even an increased risk of inaccurate 
information. 

 

 
Sison et al. (2023) 

Source: authors’ own development. 

All the identified aspects (advantages and disadvantages) are taken into account when developing 

practical recommendations for the implementation of AI in the Ukrainian educational space. 

Sample / Participants / Group 

In order to develop practical recommendations for the modernisation of Ukrainian education, the 

following specialised organisations were selected as an expert community - Table 4. 
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Table 4 

List of expert organisations in the field of AI application for education 

Organisation. Description. Link 

Appinventiv 

Appinventiv is an expert organisation specialising in 
software and technology solutions. One of their resources is 
a blog that analyses how artificial intelligence is transforming 
the education industry. Their articles help to understand how 
technology is affecting education and provide perspectives 
on transformation. 

Appinventiv 
(2023) 

eLearning 
Industry 

eLearning Industry is a leading online resource dedicated to 
e-learning and technology in education. They focus on 
analysing innovations in learning, including the use of 
artificial intelligence. Their articles and materials reveal the 
impact of technology on the transformation of the education 
sector. 

Mistry (2023) 

Global Market 
Insights Inc. 

Global Market Insights Inc. is a leading analytical company 
that specialises in market research and forecasting for 
various industries. One of their areas of expertise is 
researching the AI in education market. They provide 
analyses and data to help understand the trends and 
prospects for AI in education. 

Global Market 
Insights (2023) 

Grand View 
Research, Inc. 

Grand View Research, Inc. is a leading expert organisation 
specialising in market research. One of its key areas of 
expertise is researching the artificial intelligence market in 
education. They provide a comprehensive analysis of market 
dynamics, collect statistics, identify trends, and forecast 
development. The results of their research are valuable for 
business, academia, and investors interested in the use of 
artificial intelligence in education. 

Grand View 
Research (2021) 

HolonIQ 

HolonIQ is an influential analytical company specialising in 
researching the global education and technology market. One 
of their most recent publications is Artificial Intelligence in 
Education 2023: Survey Insights, which covers trends and 
forecasts for the use of artificial intelligence in education. 

Education 
Intelligence Unit 

(2023) 

Market 
Research Future 

Market Research Future is a leading market research 
company specialising in providing forecasts and analysing 
market trends. They study a variety of industries, including 
the artificial intelligence market in education. One of their 
most recent publications is the Artificial Intelligence 
Education Market research report. 

Munde (2023) 

Soocial 

Soocial is a resource specialised in analysing and providing 
statistics on the use of artificial intelligence in education. 
their data and analyses provide important insights into 
trends and forecasts of AI in education. 

Soocial (n.d.) 

U.S. Department 
of Education, 

Office of 
Educational 
Technology 

The U.S. Department of Education, Office of Educational 
Technology is the official structural unit of the U.S. 
Department of Education that deals with educational 
technologies. The organisation researches and develops 
strategies for the use of technology, including artificial 
intelligence, in education. Their report “Artificial Intelligence 
in Education” analyses the role of artificial intelligence in 
education. 

Office of 
Educational 
Technology 

(2023) 

V7 
V7 is an expert organisation specialising in the research and 
development of artificial intelligence technologies. Their blog 

Sajid (2023) 
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Organisation. Description. Link 
analyses the role of artificial intelligence in education. They 
provide articles and materials that reveal the prospects of 
using AI in the field of education. 

West Agile Labs 
Blog 

The West Agile Labs Blog is a platform owned by West Agile 
Labs, a software development and technology consultancy. 
Their blog analyses the use of artificial intelligence in the 
education sector. They provide articles that reveal eight ways 
artificial intelligence can be used in education. 

West Agile Labs 
(n.d.) 

Source: author's own development 

 

The analytical data of the above expert organisations (Table 4) describe the technologies 

used to modernise the global education system. 

Instrument and Procedures 

The study was carried out in several iterations: 

1. A list of relevant expert organisations has been compiled (Table 4), which contains up-to-

date data and professional assessments of the impact of certain AI technologies on the education sector. 

2. Each of the expert organisations involved in the study has formed a cross-sectional field of 

individual ratings of each of the educational AI solutions. 

3. According to the analysis of individual rating scores, a relative ranking by the frequency of 

references to educational AI solutions in the expert community was formed - (1): 

1 ,

n

i

i
i

i

IR

RRMF
FM

==


                                                                                                       (1) 

 

where iRRMF  is the relative ranking by the frequency of mention of educational AI solutions in 

the expert community;
1

n

i

i

IR
=

  is the sum of the individual ratings of each expert organisation for 

educational AI solutions; iFM  is the frequency of mention of educational AI solutions in the expert 

community. 

4. According to the number of times each of the considered educational AI solutions took the 

leading position according to the individual assessment of each of the expert organisations involved in 

the study, a relative priority rating is formed - (2): 

1 1
1 1 2 3

2 3
,

1 1
4 5

4 5

i i
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RRP RRMF

NTO LP NTO LP

 
+ + + 

=   
 + + 
 

  (1) 

where iRRP  is the priority ranking of each of the considered educational AI solutions;

1 ... 5NTO LP NTO LP  is the number of times each educational AI solution was ranked first and fifth in 
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the individual ranking according to the rating organisations, respectively. 
5. Based on the results of the priority ranking (2), the optimal nomenclature of educational AI 

solutions has been formed, which is advisable to implement in the educational sector of Ukraine. 

6. In accordance with the established digital software solutions, practical recommendations 

for the AI modernisation of the Ukrainian educational system have been developed. 

7. Analytical conclusions on the future development of the Ukrainian education sector in 

the context of global digitalisation and the implementation of educational AI solutions are formed. 

The proposed research scheme allowed us to identify the most appropriate vectors of 

development of Ukrainian education, taking into account global educational trends and technologies, 

which will allow Ukrainian educators to train students in accordance with the best international 

standards. 

Data Analysis 

Based on the results of the individual assessment of educational solutions by each of the expert 

organisations involved in the study, an array of digital software solutions and tools was formed, which 

is further analysed in accordance with the proposed methodology (Table 5). 

Table 5 

General Nomenclature of Educational AI Solutions 

An AI solution for 
education 

Brief description 

AI-driven Education 
Ecosystem 

AI-driven Education Ecosystem is an integrated education system that uses 
AI technologies to optimise and improve all aspects of the learning process. 
This ecosystem includes intelligent analytical tools, personalised curricula, 
adaptive platforms, and other innovative solutions that facilitate effective 
learning, assessment, and interaction between all participants in the 
learning process. 

AI-powered Chatbot 

An AI-powered chatbot is an application or system that uses AI technology 
to interact with users in an automated manner via text or voice messages. 
These chatbots are capable of understanding and analysing questions, 
providing answers, performing tasks, and providing information using 
trained AI algorithms and models. 

AI-powered Virtual 
Assistants 

AI-powered Virtual Assistants are applications or systems that use AI 
technology to provide support and perform tasks for users through text or 
voice interfaces. These virtual assistants can perform a variety of tasks, 
including answering questions, managing tasks, making 
recommendations, and interacting with users using intelligent algorithms. 

Automated Assessment 
& Grading Tasks 

Automated Assessment & Grading Tasks is the process of using automated 
technologies, including AI, to evaluate and grade various tasks and works 
in the learning process. These technologies allow you to automatically 
analyse and evaluate student work, providing a quick and objective 
reconciliation of results. 

Cloud Technology 

Cloud Technology is a system architectural solution that enables the use of 
cloud resources and infrastructure to provide the computing power and 
data storage required for the implementation and development of AI in 
educational programmes and platforms. 

Computer Vision 
Computer Vision is a branch of AI that focuses on the development of 
algorithms and models for computers capable of detecting and recognising 
visual objects depicted in images or videos. 
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An AI solution for 
education 

Brief description 

Digital Skills 

Digital Skills are the skills that enable learners to use AI technologies for 
effective learning and interaction. This may include the ability to analyse 
data, use AI tools for personalised learning, understand and interact with 
intelligent systems, and use digital resources to acquire new knowledge 
and skills. 

EdTech 
EdTech is an educational system that includes the use of technologies, 
including AI, to improve the learning process, provide access to knowledge, 
and develop skills. 

Edutainment 
Edutainment is an educational system that uses AI technologies to create 
learning programmes and platforms that combine the learning process 
with entertainment elements. 

E-learning 
E-learning is a form of learning where AI technologies are used to create 
personalised and adaptive curricula, analyse the knowledge gained, and 
ensure effective interaction between students and learning resources. 

Fraud & Risk 
Management 

Fraud & Risk Management is the process of identifying, analysing, and 
mitigating possible fraud and risks in learning environments. The use of AI 
technologies helps to detect inappropriate actions, fraud, or other negative 
situations that can affect the learning and safety of students, teachers, and 
other participants in the educational process. 

Intelligent Adaptive 
Learning 

Intelligent Adaptive Learning is an approach to learning that uses AI 
technology to create personalised and tailored learning programmes that 
adapt to the needs and abilities of each learner, ensuring more effective 
and efficient learning. 

Intelligent Tutoring 
System (ITS) 

ITS is a digital educational system that uses AI to provide individualised 
and personalised support to students during their studies. 

Learning Platform & 
Virtual Facilitators 

Learning Platforms & Virtual Facilitators are systems and technologies 
(including AI) that provide learning platforms and virtual facilitators to 
support learning and facilitate interaction between participants in the 
educational process. These solutions allow educational institutions to 
create effective learning environments, including interactive online 
courses, collaborative learning, and interaction through virtual interfaces. 

Machine Learning (ML) 
ML is a branch of AI that studies the development of algorithms and models 
that allow computers to learn from data and improve their performance 
over time without explicit programming. 

Natural Language 
Processing (NLP) 

NLP is a branch of AI that develops algorithms and models for 
understanding and interacting with natural language, such as human 
speech. It allows computers to analyse, interpret and generate human 
speech, enabling them to interact with systems and applications through 
language. 

Personalised Education 

Personalised Education is an approach to learning in which the learning 
process and materials are adapted to the individual needs and capabilities 
of each student. The use of AI technologies helps to create personalised 
curricula, recommendations, and assignments, ensuring a more efficient 
and engaging learning process. 

Smart Content 

Smart Content is a body of data, such as learning materials, resources, or 
platforms, that uses AI and analytics technologies to improve access to 
knowledge and learning. It can be personalised, interactive, and tailored to 
the needs of learners, facilitating effective teaching and learning. 

Virtual & Augmented 
Reality (VR/AR) 

VR/AR are technologies that create immersive virtual or augmented 
environments for users. They allow you to interact with objects and 
information in the virtual world (VR) or augment the real world with 
digital elements (AR), providing new opportunities for learning and 
interaction. 
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An AI solution for 
education 

Brief description 

Vision & Voice 
Applications 

Vision & Voice Applications is a system of technological solutions that 
combines computer vision and voice interaction to improve the learning 
process. This may include recognising objects in images in educational 
materials, interacting with platforms using voice commands, creating 
interactive voice questions and answers to assess student knowledge, etc. 

 

Source: authors’ own development. 

The identified information array (Table 5) covers the entire range of AI applications in education 

and allows for a subject-specific analysis to determine the optimal range of digital software tools for the 

modernisation of Ukrainian education. 

Research Results 

In accordance with the proposed methodology, we will set up a cross-reference field for the 

individual rating of each of the educational AI solutions according to the assessments of the involved 

expert organisations (Table 6). 

Table 6 

Cross-Referencing Individual Rankings of Educational AI Solutions 

Digital technologies of AI education 
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EdTech 1 7   4   2         

Edutainment 2             10     

Intelligent Tutoring System (ITS) 3       6   6 5 3   

Cloud Technology 4   4     5 2       

Machine Learning (ML) 5 1 1   10 10 1     1 

Natural Language Processing (NLP) 6 3 2 1 4 4     10 3 

Smart Content 7     5 7 6 5 4     

Virtual & Augmented Reality (VR/AR) 8   3   3 3 7       

Computer Vision 9               5 2 

Intelligent Adaptive Learning   2           9     

Vision & Voice Applications   4         3   6   

Digital Skills   5                 

AI-driven Education Ecosystem  11 6 5 3 2 8   7 9 5 

AI-powered Chatbot   10   2   9         

AI-powered Virtual Assistants         1 7 4 3 1   
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Digital technologies of AI education 
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Fraud & Risk Management 10 8     8           

Learning Platform & Virtual Facilitators 12 9     5     8 7   

E-learning         9 1   1 8   

Automated Assessment & Grading Tasks               2 4 4 

Personalised Education               6 2   

Source: author's own development. 

According to the data presented in Table 6, we observe a randomised distribution of rating scores 

for each digital educational solution using AI technology, which indicates the independence and absence 

of bias among the selected and involved in the current study members of the expert community. The 

wide range of educational AI solutions indicates that the research sample is interested in a wide range 

of modern possibilities of using the technology under study to modernise the field of education and 

science. 

Using the system of cross-evaluation by frequency of mention and individual ranking of 

educational solutions using artificial intelligence, which is denoted in the corresponding mathematical 

apparatus (f. , f. ), we will form the corresponding analytical plane (Table 7). 

Table 7 

The Analytical Plane of Educational Solutions Using Artificial Intelligence 

Digital technologies of AI education 
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EdTech 4 0.0476 1 1 0 1 0 0.083 

Edutainment 2 0.0238 0 1 0 0 0 0.012 

Intelligent Tutoring System (ITS) 5 0.0595 0 0 2 0 1 0.051 
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Cloud Technology 4 0.0476 0 1 0 2 1 0.056 

Machine Learning (ML) 7 0.0833 4 0 0 0 1 0.350 

Natural Language Processing (NLP) 8 0.0952 1 1 2 2 0 0.251 

Smart Content 6 0.0714 0 0 0 1 2 0.046 

Virtual & Augmented Reality (VR/AR) 5 0.0595 0 0 3 0 0 0.059 

Computer Vision 3 0.0357 0 1 0 0 1 0.025 

Intelligent Adaptive Learning 2 0.0238 0 1 0 0 0 0.012 

Vision & Voice Applications 3 0.0357 0 0 1 1 0 0.020 

Digital Skills 1 0.0119 0 0 0 0 1 0.002 

AI-driven Education Ecosystem  9 0.1071 0 1 1 0 2 0.132 

AI-powered Chatbot 3 0.0357 0 1 0 0 0 0.018 

AI-powered Virtual Assistants 5 0.0595 2 0 1 1 0 0.153 

Fraud & Risk Management 3 0.0357 0 0 0 0 0 0.000 

Learning Platform & Virtual Facilitators 5 0.0595 0 0 0 0 1 0.012 

E-learning 4 0.0476 2 0 0 0 0 0.095 

Automated Assessment & Grading Tasks 3 0.0357 0 1 0 2 0 0.035 

Personalised Education 2 0.0238 0 1 0 0 0 0.012 

Source: authors’ own development. 

The results of the relative cross-ranking by the frequency of mention and the number of times the 

leading positions of individual expert ratings (top 5) were occupied (Table 7) allow us to form an 

indirect and independent rating of educational solutions and tools based on the use of artificial 

intelligence, according to which it is possible to determine the optimal nomenclature of digital software 

solutions for the modernisation of education in Ukraine (Figure 1). 

Figure 1 

Determining the Optimal Nomenclature of AI-Based Digital Software Tools for the Modernisation of the 

Ukrainian Education Sector 
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Source: authors’ own development. 

The analysis of the ranking data (Figure 1) shows that in the context of AI education, the 

importance of certain digital technologies varies depending on the frequency of mention and the priority 

of their use. In particular, technologies such as Machine Learning (ML) and Natural Language Processing 

(NLP) have a high level of mention and a higher priority, which may indicate their importance for the 

development of educational solutions. 

In addition, AI-driven Education Ecosystem is also noted as a technology with a high level of 

mention and a medium level of priority, which may indicate its potential as an integrated system for 

optimising learning. It is worth noting that some concepts, such as Fraud & Risk Management, have a 

low priority, which may reflect their lower impact on the learning process. 

In general, the conclusion is that Machine Learning, Natural Language Processing, and AI-driven 

Education Ecosystem appear to be key technologies with high potential in the application of artificial 

intelligence in education. 

In contrast, some concepts, such as Edutainment, Intelligent Adaptive Learning, and Personalised 

Education, show that they are less frequently mentioned, but may still have significant potential to 

transform the educational process. Such innovations can help to increase engagement and learning 

effectiveness for each individual student. 

According to the data, Cloud Technology, and Learning Platform & Virtual Facilitators also have a 

relatively high level of mention and priority. This reflects the growing popularity of online learning and 

the use of virtual platforms for collaborative learning. 

Based on the analysis, it can be concluded that the development and implementation of 

educational solutions based on artificial intelligence technologies has great potential to improve the 
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educational process, taking into account the specifics of each technology and its impact on education. 

In addition, it is important to note that some concepts, such as Virtual & Augmented Reality 

(VR/AR) and Computer Vision, show relatively average levels of recall and priority. These technologies 

can provide immersive and more adaptive learning environments, which can help improve learning. 

In the context of education, AI-powered Chatbots and AI-powered Virtual Assistants have also 

proved to be important as they can support students and teachers in real-time by answering questions 

and helping with tasks. 

Overall, the data analysis indicates a multifaceted approach to the use of AI technologies in 

education, with a focus on the importance of each specific technology in improving learning and student 

engagement. 

According to the ranking (Figure 1), the best educational AI solutions for modernising Ukraine's 

education sector are: 

− Machine Learning (ML): 

− Machine Learning (ML):; 0,0833RRMF = 0,350RRP =  : the ability to analyse and 

summarise large amounts of data can improve individualised learning, as well as provide 

a deeper understanding of learners' cognitive needs; 

− Natural Language Processing (NLP): ; 0,0952RRMF = 0,251RRP =  : the use of NLP 

technologies facilitates the understanding and analysis of textual information, which 

allows for improved communication and interaction between participants in the learning 

process; 

− AI-powered Virtual Assistants: ; 0,0595RRMF = 0,153RRP =  : this solution provides 

individual support and advice to students and teachers in real-time; 

− AI-driven Education Ecosystem: ; 0,1071RRMF = 0,132RRP =  : integration of various 

aspects of education into a single system contributes to a more organised and efficient 

learning process; 

− E-learning: ; 0,0476RRMF = 0,132RRP =  : the use of electronic learning platforms 

provides access to knowledge for a wider range of students and ensures flexibility of 

learning. 

Other AI tools that were singled out from the overall ranking are also useful in the process of 
modernising the Ukrainian education sector: 

− EdTech: ; 0,0476RRMF = 0,083RRP =  : promotes changes in learning formats by 

providing access to digital tools and resources for effective learning; 

− Virtual & Augmented Reality (VR/AR): ; 0,0595RRMF = 0,059RRP =  : the use of virtual 

and augmented reality creates immersive learning environments where students can 

immerse themselves in and interact with realistic situations; 

− Cloud Technology: ; 0,0476RRMF = 0,056RRP =  : the use of cloud technology 

facilitates access to learning resources from any device and location, improving learning 

and collaboration; 

− Intelligent Tutoring System (ITS): ; 0,0595RRMF = 0,051RRP =  : intelligent tutoring 

systems provide individualised learning and support for each student, helping to grow 

their abilities and competencies; 
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− Smart Content: ; 0,0714RRMF = 0,046RRP =  : the use of interactive and adaptive 

learning materials creates conditions for a more effective learning process. 

It is worth noting that digital software solutions that increase the automation of the educational 
process are also useful for the modernisation of the Ukrainian education sector based on AI solutions: 

− Automated Assessment & Grading Tasks: ; 0,0357RRMF = 0,035RRP =  : automate the 

process of grading student assignments and papers, ensuring accuracy and speed of 

assessment; 

− Computer Vision: ; 0,0357RRMF = 0,025RRP =  : allows you to analyse visual data such 

as images and videos, which can contribute to the creation of interactive and enriched 

learning materials; 

− Vision & Voice Applications: ; 0,0357RRMF = 0,020RRP =  : open up opportunities for 

using voice and visual interfaces in educational processes, which contributes to the 

convenience and accessibility of learning for different groups of students. 

These digital software solutions can greatly enhance the learning process by providing greater 
objectivity, efficiency and interactivity. However, it is important to remember that successful 
implementation of these tools requires proper training, consideration of the specifics of the learning 
context, and support for the appropriate infrastructure. 

Based on the optimal nomenclature of AI tools, we will formulate practical recommendations for 
the modernisation of Ukraine's educational system: 

− develop national standards on systemic and ethical norms for the use of AI in the 

educational space; 

− to develop system-architectural educational structures that ensure the effective 

functioning of educational processes and their improvement using AI optimisation: E-

learning, EdTech, AI-driven Education Ecosystem, Cloud Technology; 

− to implement tools to improve the efficiency of the educational space:  AI-powered Virtual 

Assistants, Virtual & Augmented Reality (VR/AR), Intelligent Tutoring System (ITS), Smart 

Content; 

− to automate the educational process support system by reducing routine tasks and in-

depth interaction with AI: Automated Assessment & Grading Tasks, Computer Vision, 

Vision & Voice Applications; Machine Learning (ML); Natural Language Processing (NLP).   

The general concept of modernising the Ukrainian educational system with AI is shown in Figure 
2. 

2. 

Figure 2 

The Concept of AI Modernisation of Ukrainian Education 
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Source: authors’ own development. 

94 

The proposed system of modernisation of Ukrainian education by means of artificial intelligence 

(Figure 2) contains three logical levels of deployment: 

1. System and architectural level: development and implementation of infrastructure for 

AI functioning. 

2. The level of optimisation and improvement of the quality of educational processes: the 

use of adapted and individualised digital educational environments. 

3. The level of automation of educational processes: implementation of solutions to 
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reduce and optimise routine tasks to support educational processes using AI technologies. 

The developed practical recommendations provide a holistic approach to the modernisation of 

Ukraine's education system, focusing on ensuring national standards, personalised learning, and the 

effective use of AI to automate learning processes and interact with students. This approach helps to 

ensure quality and individualised education in line with the modern requirements and challenges of the 

education sector. 

Discussion 

The following theses established in the current study are put forward for discussion: 

−  AI technologies have significant potential to modernise Ukraine's educational system; 

− A wide range of AI technologies that can be used in the educational space has been installed; 

− The author identifies moral and ethical threats arising from the uncontrolled use of AI in the 

educational sector; 

− Based on the analysis of individual expert ratings, an optimal nomenclature of educational AI 

solutions was formed, based on which practical recommendations for the modernisation of the 

Ukrainian educational space were developed; 

− The optimal strategy for implementing AI mechanisms in the educational space is a three- tiered 

deployment system that involves the formation of infrastructure and architecture, filling the educational 

space with effective learning tools, and integrating system solutions for automating the support of 

educational processes. 

The results of the study confirm the adaptability of educational AI solutions identified in the 

publication (Xie et al., 2022): intelligent AI systems can customise content and tasks according to 

learning progress, contributing to a more efficient learning process. 

Architectural and system solutions have also been established that confirm the possibility of 

forming specialised analytical arrays on the parameters of educational processes, as reported in Ouyang 

et al. (2023): the use of AI allows collecting and analysing educational data, which contributes to the 

improvement of the educational process by the teachers and administrators involved. 

The results of the current study have established the importance of developing immersive learning 

environments implemented by means of Virtual & Augmented Reality (VR/AR). Similar conclusions 

were reached by researchers in the publication (Rusillo-Magdaleno et al., 2023): the use of AI enables 

students to explore virtual environments in more depth or use augmented reality technology for 

learning. 

The elements of immersiveness of the educational space are also confirmed by the solutions for 

gamification of the educational space, as described in the study (Modi & Gochhait, 2023): the 

introduction of game components and tasks helps to generate interest and stimulates the desire to learn. 

The importance of system-architectural solutions is confirmed in the publication (Rangel-de 

Lázaro & Duart, 2023), in which researchers focus on the development of cloud infrastructure for the 

deployment of AI educational services: AI-based online educational platforms allow to obtain high- 

quality education from any location, regardless of geography. 

Among the solutions that improve the efficiency and quality of educational processes, which are 
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established as practical recommendations for the modernisation of the Ukrainian education sector, are 

support, assistance, and quick feedback. The need to develop the support aspect is emphasised in the 

study (Hooda et al., 2022): AI provides instant feedback and advice to help students realise their 

mistakes and correct them. 

Among the factors identified in this study that demonstrate the need to integrate AI technologies 

into the educational space is the need to automate learning processes and reduce routine tasks of the 

same type. This aspect is confirmed by the results described in Rensfeldt and Rahm (2023): thanks to 

the use of AI, it is possible to automate everyday tasks, which allows teachers to allocate more time for 

individual work with students. 

This study also emphasises the possibility of increasing the efficiency of educational processes 

with AI solutions aimed at personalising learning materials. This has also been reported in (Xiao & Yi, 

2023): with the help of AI, it is possible to develop personalised curricula, taking into account the 

individual needs, level of knowledge, and pace of learning of each student. 

At the same time, studies (Esplugas, 2023; Tan, 2023) point to the significant innovative potential 

of the subject area in terms of developing integrated educational systems that will help to improve the 

efficiency of educational processes and the involvement of a wide range of stakeholders. 

Based on the results of the development of practical recommendations for the modernisation of 

the Ukrainian educational sector, it was established that it is necessary to take into account the moral 

and ethical aspects of the use of AI, which should be reflected in the relevant national standard. The 

following aspects should be taken into account: 

− the uncontrolled use of AI by students to solve individual tasks, which was also noted in the 

publication (Shidiq, 2023); 

− modernisation of the assessment system to prevent a shift in emphasis from the learning 

process to its effectiveness, i.e., the lack of detailed and meaningful perception of learning materials 

among students, which was also highlighted by researchers in the publication (Malinka et al., 2023); 

− uncontrolled use of educational process automation solutions threatens to reduce the quality of 

education due to the lack of appeal to students' creative abilities, which is confirmed by the results of 

the study (Wach et al., 2023); 

− There are also a number of technical problems: the risk of becoming dependent on technology 

(this aspect is confirmed in Fitria (2021); lack of understanding of the principles of AI functioning, which 

can cause various consequences (Grimmelikhuijsen, 2023); uncontrolled and unsystematic AI training, 

which leads to the use of false data in advance (as noted in Sison et al., 2023). 

At the same time, the main difference between the current study and the aforementioned ones is 

the formation of a systematic, rational, and balanced approach to the implementation of AI technologies 

in the educational space. 

Further research will focus on detailing the proposed conceptual scheme for modernising the 

Ukrainian education sector, in particular, developing optimal mechanisms for integrating each of the 

educational AI solutions. 

It is also important to investigate the effectiveness and efficiency of various AI tools in teaching, 

comparing them to traditional methods. Further research could reveal which aspects of the student 

learning experience can be improved by AI, as well as identify the limitations and challenges that 
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educational institutions may face when implementing these technologies. 

In addition, it is important to study the impact of AI on the development of skills and competences 

that students acquire in the course of their education. This may include analysing changes in critical 

thinking, creativity, collaboration, and other key aspects of education. 

Research can also be conducted on the effectiveness of integrating AI into different levels of 

education, from primary school to higher education. This will help identify the best approaches and 

strategies for implementing these technologies at different stages of education. 

To summarise, further research in the field of artificial intelligence in education should be aimed 

at unlocking the potential of these technologies to improve educational processes, as well as addressing 

ethical, methodological, and practical issues that arise during their implementation. 

Conclusions and Implications 

The study has revealed a number of important theses on the use of artificial intelligence in the 

modernisation of the Ukrainian education system. First, artificial intelligence is receiving considerable 

attention as a potential means of improving the educational space. A wide range of artificial intelligence 

technologies that can be used in education is noted. However, it is important to consider the ethical 

aspects of integrating these technologies to avoid negative consequences. 

The results of the analysis of expert ratings show that the selected optimal range of artificial 

intelligence solutions has great potential for modernising the education sector. The use of Machine 

Learning can contribute to the individualisation of learning and a deeper understanding of students' 

needs. The use of Natural Language Processing will improve communication between participants of 

the educational process. AI-powered Virtual Assistants will help to provide individual support for 

students and teachers. AI-driven Education Ecosystem will facilitate more organised learning. The use 

of E-learning will provide access to knowledge for everyone. 

It is also important to consider other artificially intelligent tools that also have great potential for 

modernising the educational space. EdTech is changing learning formats, VR/AR is creating interactive 

environments, Cloud Technology is facilitating the availability of resources, and ITS and Smart Content 

are contributing to individualisation and learning efficiency. 

In general, the developed nomenclature of artificial intelligence solutions and recommendations 

for their implementation are aimed at creating a modern, efficient, and individualised educational 

system in Ukraine. Taking into account the technological capabilities of artificial intelligence and their 

integration into the educational process will help improve the quality of education and train modern 

specialists. 

In order to modernise the Ukrainian educational system based on artificial intelligence, it is 

necessary to develop national standards of use, develop systemic educational structures to optimise 

processes, implement solutions to improve efficiency and automate learning support. Such steps will 

help create a modern and efficient educational system that takes into account the capabilities of artificial 

intelligence. 

This study confirms that the optimal strategy for implementing artificial intelligence mechanisms 

in the educational space is a three-level deployment system. This strategy provides for a holistic 

approach to the introduction of artificial intelligence into the educational process and ensures a high 

level of efficiency and harmony of functioning. 
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The first level, system-architectural, includes the development and implementation of 

infrastructure for the use of artificial intelligence in the educational space. This includes the creation of 

technical tools and infrastructure that will ensure interaction between different artificial intelligence 

systems. 

The second level, the level of optimising and improving the quality of educational processes, 

involves the introduction of effective learning tools using artificial intelligence. This includes 

individualised and adaptive learning environments, the use of virtual and augmented reality, intelligent 

learning support systems, and other solutions that improve the quality of learning and knowledge 

acquisition. 

The third level, the level of automation of educational processes, includes the implementation of 

system solutions to automate the support of educational processes using artificial intelligence. This 

helps to reduce routine tasks, increase the accuracy and speed of assessment, and provide feedback to 

students and teachers. 

This three-level implementation strategy allows for a comprehensive approach to the use of 

artificial intelligence in the educational space. It contributes not only to improving the efficiency of the 

educational process, but also to creating a modern and individualised educational system that meets the 

requirements of modern society and trains competent specialists of the future. 

The integration of AI in education may lead to a transformation in the types of jobs and skills in 

demand. Graduates with proficiency in AI-related fields could be sought after, while traditional roles 

may evolve or diminish. This shift underscores the importance of aligning educational curricula with 

emerging AI trends to ensure graduates remain relevant. 

Moreover, a workforce equipped with AI-enhanced skills may bolster Ukraine's competitiveness 

internationally. It can attract more investment from tech companies looking for a skilled talent pool, 

potentially boosting economic growth. However, it also highlights the necessity for continuous learning 

and adaptability in the face of evolving technologies. 

In summary, the study's implications encompass the potential for AI integration to reshape the 

Ukrainian job market, influence the skills graduates need, and enhance the nation's competitiveness on 

the global stage, emphasizing the need for strategic planning and adaptability in response to these 

changes. 

Suggestions for Future Research 

This study confirmed that the optimal strategy for implementing artificial intelligence 

mechanisms in the educational space is the three-level deployment system. This strategy provides for a 

holistic approach to the introduction of artificial intelligence into the educational process and ensures a 

high level of efficiency and harmony of functioning. 

Future research should investigate the long-term impact of implementing artificial intelligence 

(AI) in education. It should illustrate how these changes may affect the job market, the skill sets 

demanded of future graduates, and the overall competitiveness of the workforce, both within Ukraine 

and on a global scale. 

Another crucial area of research pertains to the economic implications of AI in education. 

Analysing the AI improvements driven in education and its potential of boosting the economic growth, 

attracting tech investments, and stimulating innovation in other sectors will be valuable. Additionally, 

researchers can explore AI integration and its contribution to the skills gap closing and enhancing 
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workforce productivity. 

The societal adaptation to AI in education is a significant area of interest. Future studies should 

focus on the acceptance, resistance, and ethical considerations associated with AI-driven educational 

changes. Investigating the role of policy frameworks and regulations in addressing societal concerns 

and ensuring equitable access to AI-enhanced education is essential. 

Research efforts should also assess the preparedness of teachers and students for AI integration. 

This includes investigating the training and support mechanisms required for educators to effectively 

use AI tools in classrooms and analysing the AI capacity to empower students becoming active learners. 

Moreover, there should be a focus on assessing the effectiveness of AI in educational assessment 

and evaluation. Investigating AI-powered assessment methods, their reliability, and their impact on 

learning outcomes will be of great value. Researchers can also explore innovative ways in order to 

provide timely and constructive feedback to students using AI. 

The integration of AI into educational curricula across various subjects and levels is another area 

that warrants investigation. Research can delve into best practices for developing AI-focused learning 

modules and ensuring that students acquire essential AI-related skills and knowledge. 

Ethical considerations are crucial, and future research should explore the ethical dimensions of AI 

adoption in education. This includes analysing the responsible use of AI, data privacy, and potential 

biases in AI-driven learning systems. Researchers can also explore frameworks for ensuring that AI 

technologies prioritise fairness and equity. 

To gain comprehensive insights, international comparative studies should be conducted, 

comparing Ukraine's approach to AI in education with other countries. By identifying global best 

practices and success stories, researchers can assess the transferability of strategies to the Ukrainian 

context. 

Lastly, research should explore the role of AI in enabling lifelong learning and ups-killing. 

Investigating the AI support ongoing education throughout individuals' careers is essential for the 

future of learning. 

The culmination of this research should result in the development of actionable policy 

recommendations that facilitate the responsible integration of AI in Ukrainian education, aligning with 

national goals and international standards. 

In summary, future research on AI in education should encompass economic, societal, pedagogical, 

ethical, and technical dimensions. By adopting a holistic approach and involving various stakeholders, 

researchers can contribute to the informed and responsible integration of AI into the educational 

landscape in Ukraine and beyond. 
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Abstract: Environmental education aims to raise individuals who have the necessary 

environmental knowledge, positive environmental attitudes, and active participation in the solution of 

environmental problems. It is necessary to use an effective teaching model in environmental education. 

The study aims comparing the academic success of secondary school students in teaching 

environmental problems in the light of Karplus's learning cycle model (Inquiry) and Ausubel's 

meaningful learning model (Direct) in terms of metropolitan-centred students (experimental group) 

and rural-centred students (control group). In addition, the important thing in questioning is to reveal 

the relationship of prior knowledge with open-ended questions asked by metropolitan-centred 

students. In this study, 164 5th-grade students' thoughts on environmental problems, their level of 

producing solutions, and their academic achievements were examined. A mixed design was used in the 

research. A case study, which was one of the research methods, was used for qualitative data, and an 

independent sample t-tests and paired sample t-tests were used for quantitative data. During the data 

collection process, the experimental and control groups were given a pre-test before the application, 

then news videos containing environmental problems were watched by the experimental group, while 
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the control group was taught with universal visuals. At the end of the lesson, the same achievement test 

was applied to both groups as a post-test and the change was examined. The whole application took a 

total of 8 lesson hours for both groups. As a result of the study, a statistically significant difference was 

found between the achievements of the experimental group students and the success of the control 

group students. In the qualitative data of the experimental group students, it was observed that they 

mostly commented on water pollution, air pollution, and forest destruction. In addition, the problems 

that individuals perceived least correctly were the visual pollution, noise pollution, and light pollution, 

accepted as the normality of big city life intertwined with daily life. It is clear that student-centred 

teaching models, like the Karpus Learning Cycle model will further increase the learning and student’s 

awareness. 

Keywords: environmental pollution, learning cycle model, meaningful learning model. 

 

Introduction 

The change of vision in the field of education is one of the most important changes marking the 

era. The goal in this era is to raise our children as science literate. In short, a science-literate individual 

has the ability to find solutions to problems encountered in daily life by approaching them from a 

scientific point of view. Citizens of all ages in society can understand and explain some scientific 

knowledge at the most basic level and follow technological developments and use them in their lives. 

The basic principle of achieving this goal is to learn scientific knowledge. In the context of this learning, 

2 views come to the fore. The first one is "Inquiry", that is, the view that to learn scientific knowledge, 

the student reaches their knowledge by researching and questioning like a scientist and using scientific 

process skills. Since the 1930s, the views of scientists such as Dewey, Bruner, and Karplus have formed 

the basis. The other view is "Direct", that is, the view that it is difficult for the student to access 

information in the classroom environment by themselves and that the teacher should go down to the 

level of the student and explain with plenty of examples and then wait for feedback from the student. 

Since each student is special and it is time-consuming and difficult for them to access information in the 

classroom due to individual differences. This view is based on the views of scientists such as Gagne and 

Ausubel. While the Direct teaching model is combined with passive, rote, lecture, and traditional teaching 

models at the same conceptual level, the Inquiry teaching model is used in combination with hands-on, 

active learning (Alozie et al., 2010; Dori et al., 2007; Kanter & Konstantopoulos, 2010), on the contrary, 

some studies conclude that the Direct teaching model is not equivalent to passive reception and didactic 

lecture and that the Inquiry model is not equivalent to hands-on (Ausubel et al., 1986; Heppner et al., 

2006; Novak, 1979). 

In general, the Inquiry-based science teaching has been widely advocated worldwide in recent 

years through various national and international science education standards, although Direct forms of 

teaching have dominated past practice. What both perspectives have in common is that the learner 

realizes that the knowledge to be learned is part of life. If considering that all scientific knowledge is 

interrelated, it can be said that one of the most important factors affecting learning is the student's 

existing knowledge. The more this knowledge overlaps with the new scientific knowledge to be learned, 

the easier learning becomes. For this reason, teaching plans should be made accordingly. In inquiry- 

based science teaching, the individual's rich prior knowledge is more prominent because it is easier for 

them to make inferences and attribute meaning to the data students obtain while using scientific process 

skills in the discovery process (Hattie, 2009). In Direct teaching models, on the other hand, prior 

knowledge is secondary as long as the teacher can transfer knowledge to the level of the student and 

enriches it with plenty of examples. One of the easiest subjects to integrate the scientific knowledge with 
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life is the achievements that include environmental problems and solutions in the context of the "Human 

& Environment" unit. Since its existence, human beings have been making inventions and discoveries to 

make their lives easier. As a result of this, a human being, who has reached the position of a creature 

that dominates nature with his mind, has started to change nature in line with his desires instead of 

living in harmony with nature. By demanding more from nature than is needed and ignoring the effects 

of our actions on the environment, people are causing various environmental problems. Today, many 

elements have started to deplete, many of planet water resources have been polluted, energy shortages 

have started and the world has started to warm up rapidly. In this context, it is necessary to search for 

solutions to prevent this negative relationship that harms nature and thus harms people. Considering 

that a lack of respect for nature and not knowing the importance of nature are among the main reasons 

for this damage, it is thought that providing environmental education to individuals may be an effective 

solution (Hoeg & Bencze, 2014; Mahidin & Maulan, 2010; Yörük et al., 2010). Although problems cannot 

be eliminated with environmental education, it is promising as it can be reduced to a great extent. 

The first time the concept of environmental education was used during the International Union 

for the Conservation of Nature Conference held in Paris in 1948 (Ünal & Dımışkı, 1999). Environmental 

awakening, on the other hand, began in the 1960s and was popularised by the 1972 Stockholm 

Environment Conference (Hulme, 2016). According to the 1977 UNESCO-UNEP declaration, 

environmental education aims raising individuals with high environmental awareness and sensitivity, 

with the necessary environmental knowledge, positive environmental attitudes, and the ability to be 

active participants in solving environmental problems (Yücel & Özkan, 2014). This definition has been 

expanded over the years. Palmberg and Kuru (2000) stated that environmental education should aim 

providing individuals with attitudes, values, skills, knowledge, motivation, and the ability to solve 

environmental problems. Şimşekli (2004) stated that the main purpose of environmental education was 

to protect nature and natural resources, to create positive changes in individuals behaviours in addition 

to the information to be given to individuals, and to enable individuals to effectively participate in 

solving problems, while Ors (2012) emphasised that environmental education should aim to instil 

environmental awareness in individuals of all ages and segments and to create permanent changes in 

their behaviour. According to Karataş and Aslan (2012), environmental awareness can be developed in 

individuals throughout their lives, but it makes a big difference if its foundation is formed in childhood. 

This point of view reflects that it is recommended that environmental education should be included as 

an environmental education course in teacher training and the secondary school science curriculum and 

that teachers should make lesson plans by extensively using out-of-school environments (Yılmaz et al., 

2016). The research with teacher’s participation revealed that there are many practical obstacles to 

using out-of-school environments in the context of environmental education. These barriers were 

identified as 'administrators, administrative support, planning difficulties, costs, student management 

problems, lack of knowledge and skills related to outdoor teaching, and safety concerns'. In this case, 

the best solution is to bring nature into the classroom with the help of technology if there is no possibility 

to take children out into nature (Jose et al., 2017). Children, who are already a part of nature, have been 

found in studies to have an impact on children's perception of the environment not only through 

environmental education and practices but also through their cultural context. Many cultural elements 

such as the places children go to, the opinions of their families, their daily routines, the movies they 

watch, and neighbourhood patterns shape the environmental perceptions of individuals (Aguirre- 

Bielschowsky et al., 2011). Recently, it has been concluded that students are particularly influenced by 

the media and daily life and that these have an impact on environmental concepts. The media has the 

role of a mediator between science and society, enabling them to see the effects of science on society 

(Hulme, 2016). 

Karplus's learning cycle model includes 3 phases. 
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Exploration; students conduct research, collect data and make sense of the data they collect by 

using scientific process skills. 

The term Introduction; students share their inferences with their friends and reach scientific 

knowledge by discussing and being guided by the teacher. 

The concept Application; students solve problems with the scientific knowledge they have 

acquired and apply it to daily life (Marek & Cavallo, 1997). 

Ausubel's model of meaningful teaching includes 3 phases. 

Phase 1. Advance Organiser; clarify the aim of the lesson and relate the organiser to students' prior 

knowledge. 

Phase 2. Presentation of Learning Task or Material; the concept is explained with examples. 

Illustrate the topic until it is understood and engage students in meaningful learning activities. 

Phase 3. Strengthening Cognitive Organization; examples and problem solutions are made to show 

that the student has learned (Safdar et al., 2012). 

In addition, the aim is to reveal the importance of the individual's prior knowledge and the 

importance of having this knowledge from students’ immediate environment with videos containing 

current and regional environmental problems in the applications. 

In literature, environmental studies mostly include research at the conceptual level of 

"environmental attitudes and behaviours", "environmental problems", "environmental 

awareness/environmental knowledge" and "environmental education" (Bahar & Kiris, 2017). Altın et 

al. (2014) studied secondary school students' awareness of environmental issues and problems. Their 

study showed a high level of environmental awareness among participant students. However, it is 

understood that environmental disclosures made in schools are insufficient and the participation level 

of students in environmental activities is low. Chaudhari (2015) examined the awareness of secondary 

school students about environmental pollution and environmental changes. He found that most of the 

students were familiar with the environment and environmental factors, were conscious of the 

environment and human existence, were familiar with the factors that polluted the environment, and 

were aware of the remedies to prevent environmental pollution. However, the students said that they 

had fewer activities at school, ordinary things were done, and out-of-school excursions were insufficient. 

A similar study was conducted by Salleh et al. (2016). They declared that secondary school students 

were found to possess substantial knowledge of environmental issues and good attitudes toward the 

environment. However, they have moderate awareness of environmental issues examined through their 

knowledge and attitudes. Yalçınkaya & Çetin (2018) examined the attitudes of secondary school 

students towards the environment and their views on environmental education (EE) and made 

suggestions for organising activities that would increase the environmental awareness and energy 

efficiency, where the education given in schools was insufficient. Ablak & Yeşiltaş (2020) studied to 

measure 524 students from 5–8 grades secondary school student’s level of awareness about 

environmental education concepts and found that secondary school students had a high level of 

awareness about the concepts of environmental education overall. In Vemula and Devendar's (2021) 

study, the environmental awareness of public and private secondary school students was compared. As 

a result of their research, the environmental awareness was at a medium level, and private school 

students were more sensitive. For environmental education, public schools should organise exhibitions, 

activities such as tree planting, and movie/documentary screenings, and cooperate with non- 

governmental organisations in the environmental issues of understanding the subject and the principle 
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of teaching from close-to-far. The recent environmental education studies emphases conservation 

outcomes focusing on local issues, partnerships, and action in environment which is also called outdoor 

environmental education program. There is also some constructivist learning-based and active learning- 

based environmental education research in literature (Arık & Yılmaz, 2020; Jorgenson et. al. 2019; 

Mónus, 2022). There are no studies showing the effect of comparative current teaching models on 

children's learning about the environment. 

Research Problem 

Based on the carried-out literature analysis, many studies are the subject of studies at the 

conceptual level of environmental attitudes and behaviours, environmental problems, environmental 

awareness/environmental knowledge and environmental education. The comparative studies are 

almost non-existent in terms of teaching models. Thus, the research problem is “In the teaching of 

environmental problems, is the direct teaching perspective or the Inquiry teaching perspective more 

effective?” 

Research Focus 

In terms of teaching models related to environmental problems and comparative studies of Rural- 

Metropolitan-centred 5th-grade secondary school students are negligible, this is the focus of this study. 

This type of comparative research will contribute to which models should be used primarily for 

students' learning, especially in environmental studies, and will guide education administrators for 

reform studies. 

Research Aim and Research Questions 

This study aims to compare the academic achievement of middle school students in the teaching 

of 8 objectives in the context of Human & Environment unit in the light of Karplus's learning cycle model 

and Ausubel's meaningful learning model in terms of metropolitan-centred students (experimental 

group) and rural-centred students (control group) and to measure the preliminary thoughts of 

metropolitan-centred students about environmental problems with open-ended questions asked in the 

"Exploring" step, which is the first step of Karplus's learning cycle model. In this context, answers to the 

following questions were sought. 

1. Is there a difference between the mean pre-test scores of the experimental and control group 

students in the Human & Environment unit achievement test? 

2. Is there a difference between the mean achievement test scores of the experimental and 

control group students in the Human & Environment unit? 

3. Is there a difference between the pre-test and post-test mean scores of the Human & 

Environment unit achievement test among the experimental and control group students? 

4. What is the experimental group students' prior knowledge of current environmental 

problems? 

Research Methodology 

Research Design 

In the study, a quasi-experimental design with pre-test and post-test control group was used in 

order to examine the effect of the teaching models used in learning 8 different acquisitions of the Human 

& Environment unit in 5th grade Science. In addition, the students in the experimental group were asked 
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open-ended questions about their knowledge and solution suggestions about the current environmental 

problems and were shown videos. This process, which is a case study, is also expressed as a type of 

design that allows an in-depth and detailed examination of the targeted situation and aims to reveal 

social facts (Creswell, 1998; Yıldırım & Şimşek, 2008). 

Study Group 

The population of the research consists of 5th-grade students studying in the centre and the rural 

area of a metropolitan city. The study group was selected by convenience sampling method. In 

convenience sampling, the researcher selects a situation that was easy to access and, in this context, the 

researcher gains speed and practicality (Yıldırım & Şimşek, 2008). The reason for choosing the students 

from the school in the city centre is that they are intertwined with environmental problems, and the 

reason for choosing the school students in the rural area is that they have encountered less 

environmental problems. While the experimental group students were selected from a secondary school 

in the centre of the metropolitan city, the control group students were selected from a secondary school 

in the rural area of the metropolitan city. The experimental group consisted of 98 students from 4 

different branches of a metropolitan middle school and the control group consisted of 66 students from 

3 different branches of a rural middle school. In total, 164 students participated in the study. In addition 

to the principle of volunteerism, the principle of confidentiality was also given importance in the 

research and each participant was given the codes K1, K2, K3, ..... K96 codes were given to each 

participant respectively. 

Data Collection Tools 

As data collection tools, the achievement test developed by Çiçek Şentürk and Selvi (2021) in 2021 

for the 5th grade "Human & Environment" unit was used for quantitative data, and the interview form 

developed by the researcher was used to collect qualitative data. The achievement test used for 

quantitative data consisted of 27 items. The item difficulty of the test was 0.62, the average item 

discrimination was 0.47, and the KR-20 reliability coefficient was 0.82. 

Table 1 

Unit Outcomes and Achievement Test Questions 

Unit Outcomes Questions 

1. Questions the importance of biodiversity for natural life 1-27 

2. Discusses the factors that threaten biodiversity based on research data 2-6-12-19-22 

3. Expresses the importance of the interaction between "Human & Environment" 3-7-13-25 

4. Offers suggestions for the solution of an environmental problem in their 
immediate environment or our country 

15-17 

5. Makes inferences about the environmental problems that may occur in the 

future as a result of human activities 

9-20-23-24 

6. Discusses benefit and harm situations in human-environment interaction on 
examples 

5-16-18 

7. Explains destructive natural phenomena caused by natural processes 4-10-21-26 
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8. Expresses ways of protection from destructive natural events 8-11-14 

 

Qualitative data consisted of 3 open-ended questions: 

(1) What do you think is the problem and its cause in this video? 

(2) How do you think this problem can be prevented? 

(3) Where did you learn the information? 

The questions were included in the research process after being approved by 3 experts in the field. 

Open-ended questions were preferred because they enabled students to give original answers and make 

personal comments. In the 5th-grade science curriculum, environmental pollution under the Human & 

Environment unit is divided into 4 areas and these are defined as (1) water, (2) air, (3) noise, and (4) 

visual pollution. In addition, light pollution is specifically mentioned as a separate heading within visual 

pollution. The current issue of forest destruction is also included in the study. In this framework, 4 

current news videos reflecting 6 environmental problems were used. In the video on water pollution, 

the content includes mucilage, sea pollution, dead fish washed up on the beach, oil waste leaking from 

the ship, and factory water entering the rivers. The video on air pollution included dark skies, people 

wearing masks, factory chimneys, and car exhaust fumes. The forest video includes images of fires, 

picnic areas, illegal logging, and zoning of forest areas. The Visual-Light-Noise video includes images of 

day and night work density in a metropolitan city and images of urbanisation. 

Data Collection process 

The achievement test of the Human & Environment unit was used as a pre-test before the start of 

the lesson for the experimental and control group students. Then, in the light of Karplus Learning Cycle 

model, current news videos were shown to the experimental group in silence mode (except for the noise 

pollution video) and open-ended questions were asked after each video. While each video lasted 

between 3-4 minutes, students were given an average of 5 minutes to answer the open-ended questions 

(Figure 1). In addition, the videos were played repeatedly while the students answered the questions. 

Each news video process took an average of 10-15 minutes, and a total of 2 lesson hours of data 

collection was realized. Then, students talked to each other about answers, and the topic was 

summarized in the term introduction phase. After that, the teacher asked some questions, matching, 

multiple choice, and concept cartoon-type questions, about the topic to check the students' learning, in 

the concept application phase. 

Figure 1 

Experimental Group Visuals from Media Videos 
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Water Pollution (Mucilage, Istanbul) Air Pollution (Izmir) 

  

Forest destruction (Izmir) Light-Visual Pollution (Izmir) 

 

 

In the control group, unlike the experimental group, the teacher clarified the aim of the lesson and 

relate the organiser to students' prior knowledge, then the Human & Environment unit concepts were 

explained with many examples. The teacher taught the lesson enriched with visuals in the context of the 

Ausubel teaching model through lectures and plenty of examples. The visuals were selected from distant 

countries that students were unlikely to have seen before (Figure 2). After that like the Karplus Learning 

cycle model of the last phase, the teacher asked some questions, matching, multiple choice, and concept 

cartoon-type questions, about the topic. In the end, the achievement test was used again as a post-test 

for both groups. The whole application took a total of 8 lesson hours for both groups. 

Figure 2 

Control Group Visuals 
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Water Pollution (India) Air Pollution (China) 

  

Deforestation (Rain forest Brasil) Light-Visual Pollution (New York) 

 

Data Analysis 

Since the quantitative data obtained were normally distributed, an Independent sample t-test was 

used. In addition, the Levene test, which is a hypothesis test to evaluate the equality of variances for a 

variable calculated for two or more groups, was also applied. For qualitative data, the content analysis 

method was used to analyse the data to draw meaningful conclusions, explain the data and reveal the 

relationship between them. When conducting content analysis, the data must first be coded, then 

organized, and finally, themes must be created according to these codes (Yıldırım & Şimşek, 2018). 

Thanks to the themes created, the relationship between the data is easily revealed. A total of 3 themes 

were created within the scope of this study. 

Research Results 

According to the achievements of the Human and Environment unit and the results of the pre-test 

academic achievement test of the experimental and control group students, it is visible that there was 

no statistically significant difference (p>0.05) between the pre-test (X̄: 8.47) score of the students in the 

experimental group and the pre-test (X̄: 7.08) score of the students in the control group [t (163)=2.63, 

p>0.05]. The standard deviation was a statistical measure of the spread of data relative to the mean. If 

many data were close to the mean, the standard deviation was small. The standard deviation value of 

the control group (2.94) was smaller than the experimental group (4.74), because it was closer to its 

mean score. In addition, since the p-value found as a result of Levene's test was greater than 0.094>0.05, 

it can be said that there was no difference between the groups, that was, the variances were not equal 

(homogeneous) (Table 2). 
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Table 2 

Comparison of Pre-test Scores of Students in Experimental and Control Groups 

Group N X̄ sd df t P 
Experimental group 98 8.47 4.74 163 2.63 . 48 
Control group 66 7.08 2.94    

Levene: 0.094 

Considering the post-test results applied at the end of the lesson, the achievement test average 

result of the experimental group students was calculated as 23.07, and the achievement test average 

result of the control group students was calculated as 18.5. The standard deviation value of the control 

group (4.14) and the experimental group (3.98) were very close, both were close to theirs mean score. 

There was a statistically significant difference [t (163) = 3.013, p<0.05] between the post-test mean 

achievement scores of the students in the experimental and control groups (Table 3). 

Table 3 

Comparison of Post-test Scores of Students in Experimental and Control Groups 

Group N X̄ sd Df t p 
Experimental group 98 23.07 3.98 163 3.013 .018 
Control group 66 18.5 4.14    

 

While there was a statistically significant difference in the comparison of the pre-test and post- 

test paired sample t-test for both groups of students, it is visible that the achievement means scores of 

the students in the experimental and control groups increased. While the pre-test and post-test standard 

deviation values (4.47-3.98) of the experimental group were close to each other, this situation increased 

in favour of the post-test (2.94-4.14) in the control group. The academic achievement mean score of the 

experimental group students increased from 8.47 to 23.7. The academic achievement mean score of the 

control group students increased from 7.08 to 18.5. It is seen that there is a greater increase in the 

number of students in the experimental group (Table 4). 

Table 4 

Comparison of Pre-test and Post-test Scores of Students in Experimental and Control Groups 

Experimental group N X̄ sd df t p 
Pre-test 98 8,47 4.47 97 1.652 .00 
Post-test 98 23.07 3.98    
Control group       
Pre-test 66 7.08 2.94 65 1.376 .00 
Post-test 66 18.5 4.14    

 

When analysing the achievement post-test scores for both groups, it can be seen that the biggest 

differences are Achievement 3. Expresses the importance of the interaction between "Human & 

Environment" (difference 4); Achievement 4. Offers suggestions for the solution of an environmental 

problem in his/her immediate environment or our country (difference 6.1); Achievement 5. Makes 

inferences about environmental problems that may occur in the future as a result of human activities 

(difference 5.2); Achievement 6. Discusses the benefit and harm situations in human-environment 

interaction on examples (difference 6.4); Achievement 8. Expresses ways of protection from destructive 

natural events (difference 4.8). This result is especially related to scientific knowledge about the 
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definition, causes, and solutions of 6 different environmental problems. 

Figure 1 

Experiment & Control Group Academic Achievement Test Scores 

 

 

 

 

 

 

 

Within the scope of the study, a total of 4 themes were formed "students' perceptions about 

environmental pollution", "students' level of knowledge about the effects of environmental pollution", 

"students' level of knowledge about the solutions to environmental pollution" and "source of information". 

In order to ensure the external validity of the research, direct quotations from the participants’ opinions 

were included under each table. 

Perceptions of Environmental Pollution 

Students were asked to define the problem in the news video with water pollution. From this point 

of view, it was investigated whether the students perceived the problems of water pollution. 

Considering the data obtained, all students observed and defined water pollution. Water pollution was 

analysed in 2 themes water pollution caused by chemical waste and water pollution caused by garbage. 

It is seen that students are mostly aware of water pollution caused by garbage. As the cause of water 

pollution, the answers of littering (f:73), marine pollution (f:34), gasoline-oil-oil spillage (f:28), and 

pollution of water resources (f:27) (Table 5). 

Table 5 

Students' Perceptions of the Water Pollution Video 

Themes Correct perceptions f Misperceptions f 
Water pollution from 
chemical waste 

Spilling gasoline-oil-oil into the sea 34  - 
Pollution of water resources 27  - 

Water pollution from 
garbage 

Littering in the sea 73  - 
Bad-dirty scene 17  - 
Disposing of waste materials into 
the sea 

8  - 

P21: "It is very obvious that the sea is filthy, garbage has been thrown into it, caretta carettas can 

eat this garbage and die." 

P45: "At the beginning, the sea looked very beautiful and clear, but then there was waste and the oil 

leaking from the ship would kill the fish". 

P61: "I think that foam in the sea is dirt, especially in the scene inside the sea, even the fish and algae 

cannot be seen". 
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Students were asked to interpret the problem related to the video about air pollution. While the 

number of students who could perceive the problem of air pollution was 87, eleven students could not 

perceive the problem. Participants who have a misperception about air pollution confuse the problem 

with light pollution and visual pollution. They also did not see fog and the abundance of factories and 

buildings as a problem. In addition to saying air pollution directly, students attributed pollution to car 

and factory fumes (Table 6). 

Table 6 

Students' Perceptions of the Air Pollution Video 

C
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ct
 

p
e
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e

p
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Codes f 

M
is

p
e

rc
e

p
ti

o
n

s Codes f 
Air pollution  41 Light pollution 6 
Smoke from car exhausts 25 Fog 3 
Factory fumes 21 Visual pollution  
No view of the landscape 10 The high number of 

factories/buildings 
1 

Unhealthy air 8 No problem 1 
P26: "There is a lot of light pollution and it catches people's eyes." 

P55: "There are factory chimneys, if there are no filters installed on them, filters should be installed." 

P47: "I've seen it in Aliağa, but I've never seen so much fog in Folkart. Yes, there is a problem here, a 

weather problem." 

In the news video on forest destruction, students' answers were grouped under the themes of 

forest destruction and forest fires. While there was no misperception about forest fires, 12 students 

could not define the problem in the theme of forest destruction. While the forest fire was clearly defined, 

failures to protect nature and animal deaths were also mentioned, cutting down trees (f:77), mining 

exploration in the forest (f:33), failure to protect nature (f:22), building houses in the forest (f:17), 

decreased rainfall (f:16) and failure to plant trees (f:15) were mentioned in the theme of forest 

destruction, (Table 7). 

Table 7 

Students' Perceptions of the Forest Destruction Video 

Correct perceptions f Misperceptions f 
Forest Fire Forest fire 98  - 

Failure to protect nature 52   
Animals die 41   

Forest destruction Cutting of trees  77 No problem 12 
Mining exploration in the forest  33   
Failure to protect nature 22   
A house in the forest  17   
The rains diminish 16   
Failure to plant trees 15   

P8: "Our forests were burned, trees and animals died". 

P11: "Yes there is a problem, houses have been built instead of trees, and the trees seem to have 

dried up, which reduces rainfall". 

P77: "They have literally carved the mountain to search for minerals, what if they don't find any". 
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The latest news video shown to the students contains light and noise pollution as well as visual 

pollution. 

It was observed that 26 students had wrong perceptions about general visual pollution, while 72 

students had no perceptual problem with visual pollution. The wrong perceptions were landslides 

(f:13), earthquakes (f:8), small houses (f:2), and no problem (f:3). Under the theme of correct 

perceptions, two sub-themes were formed as the direct effects of visual pollution and the effects of 

urbanization. The answers with the highest frequency under the themes were found to be visual 

pollution (f:60) and the fact that the houses are intertwined (f:24) (Table 8). 

Table 8 

Students' Perceptions of the Problem of Visual Pollution 

Correct perceptions f Misperceptions f 
Direct effects Visual pollution 60 Landslide 13 

Crowd-crowded scene 13 Earthquake 8 
Unattractive scene 11 Small Houses 2 

Effects of 
urbanization 

Intertwined houses 24 No Problem 3 
Lack of trees 12   
Overbuilding 11   
Destruction of nature 11   
Animals losing their home 2   

P5: "Since they build houses everywhere, it looks bad and nature is being destroyed. Animals' homes 

are disappearing, this is important." 

P21: "There might have been an earthquake in these photos." 

P27: "There are also tall buildings, but there are more small houses. Big buildings should be built." 

While 42 students were aware of the problem of light pollution, 56 were not. The most frequent 

answers of the individuals who perceive light pollution as a problem are as follows, respectively: light 

pollution (f:31), excessive use of light (f:17), visual pollution (f:13), waste of electricity (f:12) and 

general environmental pollution (f:9) (Table 9). 

Table 9 

Students' Perceptions of the Problem of Light Pollution 

Correct perceptions 
 

f Misperceptions f 

Light pollution 31 No problem 56 
Excessive use of light 17   
Visual pollution 13   
Electricity waste 12   
Environmental pollution 9   

P5: "Yes, too much light is used everywhere for nothing." 

P7: "There is a problem here. There are lights everywhere, those lights are always on in the buildings, 

so there is no need for those lights at night. I don't think this is beautiful, it is also visual pollution." 

It is seen that noise pollution is the area with the most problems in perception. The 59 students 

confused noise pollution with general environmental pollution. The 39 students who identified noise 

pollution were defined as direct noise pollution (f:29), sound pollution (f:15), horn sounds (f:12), and 

car sounds (f:7) (Table 10). 
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Table 10 

Students' Perceptions of the Noise Pollution Problems Shown in Photographs 

Correct perceptions 
 

f Misperceptions f 

Noise pollution 29 Environmental pollution  59 
Sound pollution 15   
Honking horns 12   
Car sounds 7   

P26: "Garbage is thrown on the ground, there is both environmental pollution and too many cars 

here, cars should be reduced." 

P58: "The problem here is noise pollution; cars make too much noise. When cars make too much 

noise, it can harm people." 

Regarding the 6 environmental problems in the news video containing 4 current environmental 

problems, students correctly perceived 100% water pollution, 89% air pollution, 88% deforestation, 

and 73% visual pollution, while this rate decreased to 43% for light pollution and 40% for noise 

pollution (Graph 2). 

Figure 2 

Right-Wrong Perceptions About Environmental Issues 

 

 

The level of knowing the effects of environmental pollution and solutions 

The answers given by the students about the effects of water pollution were grouped under 3 

themes; personal discomfort, effects on living life, and effects on nature. The most common answers 

given under these 3 themes were as follows; not being able to swim (f:55), death of fish (f:77), and 

depletion of water resources (f:12). The solutions suggested to prevent were also combined under the 

3 themes; ways to prevent garbage, ways to prevent waste and educational solutions. The most common 

answers under each theme are listed respectively; garbage should not be thrown into the sea 

(f:69), sewage should not be poured into the sea (f:41), and people should be warned (f:33) (Table 

11). 
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Table 11 

Level of Knowledge of Water Pollution Problem, Its Effects, and Solutions 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Personal 
discomfort 

Not being able to go to the 
sea 

55 Ways to 
prevent 
litter 

Garbage should not be 
thrown into the sea 

69 

Getting infected - getting 
sick 

33 The sea must be cleaned 34 

Effects on 
living life 

Fish dying 77 Garbage must be collected 26 
Dying of moss 37 Garbage should be thrown in 

the garbage bin 
14 

Poisoning fish and humans 32 Nets should be installed in the 
sea 

10 

Negative impact on land 
animals 

24 Organize garbage collection 
events 

10 

Impact on 
nature 

Depletion of water 
resources 

12 Fine 9 

Pollution of the 
environment 

11 Ways to 
prevent 
waste 

Sewage should not be 
dumped into the sea 

41 

Garbage odour 7 Oils should not be dumped 
into the sea 

21 

Installing purification in 
factories 

31 

Educational 
solutions 

People should be warned 33 
People should be made aware 11 

P8: "When we enter the sea to swim, we encounter a lot of garbage and it is difficult to swim. 

P88: "We should not throw garbage or a net can be attached to the sea. After a week, when the net is 

removed, the garbage is cleaned. 

The answers obtained from the students about the effects of air pollution were grouped under 2 

themes; individual effects and effects on living things. The most common answers under these 2 themes 

are as follows; damage to the eyes (f:63), inability to breathe clean air (f:42), damage to living things 

(f:55), death of birds (f:42) are the codes with the highest frequency. When the answers obtained 

regarding the solutions were analysed, 4 themes were formed. Respectively, legal regulations, 

educational-attractive, light pollution solutions, and not specifying a solution. The most frequently given 

answers regarding the 5 themes are; filters should be installed in factories (f:62), people should be 

warned (f:41), light sources should be reduced (f:10), and there is no solution (f:2). One of the 

interesting points here is that students integrated the concept of light pollution into the concept of air 

pollution (Table 12). 

Table 12 

Level of Knowledge of Air Pollution Problem, Its Effects, and Solutions 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Individual 
effects 

Damage to the eyes 63 Legal 
regulations 

Install filters in factories 62 
Inability to breathe 
fresh air 

42 Stoves and nuclear power 
plants should not be used 

32 

Poisoning-death 22 Complaining to the 
municipality 

31 
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Inability to go out 18 Educational-
Attention-
grabbing 

People should be warned 41 
A banner should be prepared 11 

Effects on 
living 
things 

Damage to living 
things 

55 Solutions to 
light 
pollution 

Reducing light sources 10 

Birds dying 42 Less use of light 9 
Disorientation 11 Failure to 

specify a 
solution 

 2 

P13: "Both our eyes will be damaged and the birds will be affected, they will not be able to find their 

destinations. 

P43: "As a solution, filters should be installed in factory chimneys 

P59: "It does not affect us, but we can use less light to fix it 

Impacts and solutions to forest degradation were categorized under three themes. The themes are 

as follows respectively: effects on living things, effects on nature, and solutions to protect forests. While 

the codes with the highest frequency in the themes determined under the effects of forest destruction 

were the destruction of the habitat of living things (f:39) and the decrease in oxygen (f:45), the codes 

with the highest frequency in the theme determined for the solutions were determined as trees should 

be planted (f:68) and trees should not be cut down (f:49) (Table 13). 

Table 13 

Level of Knowledge of the Problem of Forest Destruction, Its Effects, and Solutions 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Impact on 
living things 

Destruction of habitat 39 To 
protect 
forests 

Trees should be planted  68 
The inability of living things 
to feed 

37 Trees should not be cut 
down  

49 

Animals dying 33 Nature must be protected  35 
Psychological distortion 22 Forest area should be 

increased 
33 

Impact on 
nature 

Decreased oxygen 45 Nature must not be 
polluted 

20 

Destruction of natural areas 44 Buildings should not be 
built 

20 

There may be a landslide 27 Call the fire brigade 18 
Tree depletion 25 
Disasters happen 19 

P8: "If there is not plenty of greenery, natural disasters will happen frequently. Living things cannot 

feed". 

P11: "Animals' homes have been destroyed. 

P58: "We should protect nature instead of building houses and cutting down trees". P71: "I would 

build a huge forest and it would be home to all animals". 

In line with the data obtained from the students, the effects of the visual pollution problem were 

collected under 2 themes; direct effects, effects of urbanisation, and solutions were gathered under 4 

themes; to protect the equal area, to prevent clutter/chaos other, and no solution. The codes with the 

highest frequency in the themes created on the effects are eye strain (f:54), decrease in living comfort 
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(f:26). The codes with the highest frequency in the themes related to solutions are trees should be 

planted (f:34), fewer buildings should be built (f:30), large buildings should not be built (f:31), no 

solution (f:15) (Table 14). 

Table 14 

Level of Knowledge of the Effects and Solutions to the Problem of Visual Pollution 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Direct effects Eye strain 54 To protect 
green 
space 

Trees should be planted 34 
Creating a bad scene 22 Build houses in treeless 

areas 
11 

Effects of 
urbanization 

Decreased comfort of 
life 

26 To avoid 
confusion 

Fewer buildings 30 

Deforestation and 
oxygen depletion 

24 Proper planning is 
needed 

24 

Damage to living things 13 Constructi
on sector 

Big buildings should not 
be built 

31 

Decrease in natural 
areas 

12 No 
solution 

 15 

Demolition of buildings 9 
P9: "There is a very complex scene, it tires our eyes." 

P9: "If there were fewer buildings and more trees, our eyes would not get tired and we would be more 

comfortable. 

Students' answers about the effects of light pollution were combined under 2 themes; its effect on 

living things and its effect on the environment. The codes related to these themes are harming living 

things (f: 44), tiring and spoiling the eyes (f: 34), wasting energy (f: 34), and causing accidents (f: 32). 

When the solutions produced were analysed, 4 themes were formed; direct solutions, solutions to 

attract attention, legal regulations and no solution. Examples of the codes belonging to these 4 themes 

are as follows; reducing the use of light at home (f:52), reducing the lighting of buildings (f:31), taking 

action (f:23), the municipality should turn off the lights (f:17), no solution (f:23) (Table 15). 

Table 15 

Level of Knowledge of the Problem of Light Pollution, Its Effects, and Solutions 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Impact on 
living things 

Harm to living things 44 Direct 
remedies 

Reduce the use of light at 
home 

52 

Tiring and 
deteriorating eyes 

32 Building lighting should 
be reduced 

31 

It prevents living 
things from navigating 

12 Savings must be made  14 

Animals cannot sleep 17 The necessary lights must 
be turned on 

10 

Rapid shedding of tree 
leaves 

11 For 
attracting 
attention 

Action must be taken 23 

Impact on the 
Environment 

Energy waste 34 The complaint must be 
filed 

22 

Causing accidents 32 Legal 
regulation 

The municipality should 
turn off the lights 

17 
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Creating visual 
pollution 

11 No 
solution 

 23 

P15: "Too much light can spoil our eyes and disturb living things, they need to sleep in the dark too. 

P15: "Not every building has to be lighted, this problem will disappear if only the necessary lights are 

turned on. We can protest in front of the governorship or Gediz Electricity 

Based on the answers given by the students, the effects of noise pollution were grouped under 2 

themes, and the solutions were grouped under 4 themes. The themes created about the effects are the 

effect on hearing and the effect on living things. The most frequent codes of these themes were deafness 

(f=12) and disturbance of living things (f=14). The themes created for solutions were solutions to traffic- 

related noise pollution, solutions to human-induced noise pollution, solutions to construction sector 

noise pollution, and no solution. The codes with the highest frequency for these 4 themes are: not 

honking (f:64), not shouting (f:44), noiseless building construction (f:37), and no problem (f:13) (Table 

16). 

Table 16 

Level of Knowledge of the Problem of Noise Pollution, Its Effects, and Solutions 

Levels of knowing the effects of 
environmental problems 

f Levels of knowing the solutions f 

Impact on 
hearing 

Deafness  12 Solutions for 
traffic-related 
noise pollution 

Failure to honk the horn 64 
Ear and head 
diseases 

8 Reduction of cars 21 

Impact on 
living 
things 

Disturbance of 
living things 

14 Cars without horns 9 

Spooking of animals 8 Replacing car exhausts 9 
Interferes with 
communication 

4 Solutions to 
human-induced 
noise pollution 

Not shouting 44 
Don't talk unnecessarily 15 

Construction 
industry noise 
pollution solutions 

Noiseless building 
construction 

37 

No solution  13 
P6: "People cannot even understand what each other is saying because of the noise. " 

P15: "It will be solved if people don't shout "Come sister, come sister" and honk their horns in the 

markets." 

P8: "Cars without horns should be produced. " 

P7: "The world population is increasing every day and noise pollution will continue to increase. It 

cannot be prevented 

Environmental Pollution Information Source 

When the knowledge level of the questions asked about the 4 current news videos and the source 

of their solutions were questioned, the answers received from the students were gathered under 4 

themes, which were social environment, visual media, written media, and social media. The highest 

frequency as a source of information was TV (f:70), followed by parents (f:57), and the lowest 

frequencies were newspapers (f:9) and books (f:5) (Table 17). It was interesting to note that social 

media has a frequency that is not underestimated in this age group. 
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Table 17 

Students' source of information 

Theme Codes f % 
Social environment Parents 57 22 

Friends 36 13.8 
Visual media TV 70 27 
Written Media Journal (Science-technical) 25 9.6 

Newspaper 9 3.4 
Books  5 1.7 

Social Media Tik-Tok / Reel video 34 13.1 
Instagram 23 8.8 

 

Discussion 

Due to the comparative nature of the study, it was seen that there was no difference between the 

academic achievement pre-test results of metropolitan-centred students and rural students. This 

ultimately gave us the opportunity to apply teaching models with two different perspectives. After the 

applications, a significant difference was found between the pre-test and post-test comparisons of both 

experimental and control groups. This result shows that both Karplus’s learning cycle teaching model 

and Ausubel’s meaningful teaching model contribute to students' learning. This is a parallel result of 

Archer and Hughes (2011), Peterson (2011), Lins et al. (2020), and Nurhasanah et al. (2022) studies, 

which found this accelerated students’ learning and problem-solving in the use of “direct” teaching 

perspective. On the other hand, many of articles, such as Secker (2002), Tretter and Jones (2003), 

Minner et al. (2010), Furtak et al. (2012), Oliver et al. (2021) supporting for its effectiveness in 

improving content learning, science process skills, and student attitudes, have been published on 

inquiry instruction in the sciences. In addition, when the post-test results of the experimental and 

control groups were compared, there was a statistically significant difference in favour of the 

experimental group. That means Karplus’s learning cycle teaching model gives a more effective result 

than Ausubel’s meaningful teaching model. This result is similar to Johnson and Lawson (1998) Vlassi 

and Karaliota (2013), Ramnarain and Schuster (2014) studies. 

The current environmental problem videos used in the research and the student’s level of 

readiness clearly affected this success. Among the 8 achievements in the achievement test, there was a 

big difference in favour of metropolitan students, especially in the achievements related to the 

interaction between humans and the environment and the formation of environmental problems as a 

result of this interaction (A3), and producing solutions (A4-8) to these problems. 

When the results obtained from the open-ended questions are analysed it is seen that the problem 

that the students make the most comments about is water and air pollution, while the environmental 

problems that students have the lowest correct perception are noise pollution and light pollution. 

Students correctly perceived water pollution, especially water pollution caused by garbage, and 

mentioned its harm to living things. In addition, personal discomforts caused by water pollution were 

mentioned and creative solution suggestions were presented. Based on the fact that individuals stated 

not being able to go to the sea as a result of water pollution as a personal discomfort, we can 

attribute the reason why individuals are more sensitive about water pollution to because of their 

regional close relationship with the sea. The fact that individuals are living in a metropolis with a 

seashore and close to coastal areas may be a factor. In support of this idea, many studies show that 

children develop an emotional connection with nature through their experiences with nature (Aguirre-
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Bielschowsky et al., 2011). When the data on air pollution are analysed, it is seen that the level of 

perception of the problem of air pollution ranks second. The perception of air pollution, especially 

factory fumes and car exhausts come to the forefront, while students who confuse it with light and visual 

pollution and fog stand out at a small rate. Air pollution continues to increase today and is widely 

discussed in the media. It is seen that the effects of these events taking place in their environment on 

humans and animals and the reasons that cause this are put forward. Interestingly, since the students 

live in a metropolitan city and the heating is natural gas, the dirty smoke coming out of the chimneys of 

the houses is not mentioned in the reasons for air pollution. Although this reason is not a part of their 

lives in this data, the dense industrial zones around them, especially the large number of factories, 

concentrated the perception on dirty gases coming out of factory chimneys rather than houses. As a 

result, it is natural that they are sufficiently aware of this. It cannot be expected to propose a solution to a 

problem that is not recognised. In addition, the other problem with a high level of correct perception is 

forest destruction. The fact that these events, such as cutting down trees related to forest destruction 

and opening areas for mining exploration, building Hydroelectric Power Plants, even cutting down even 

limited trees in the city and building shopping malls, and forest fires in the region, are talked about a lot 

in visual and written media as well as in social media, is the possibility that individuals have heard or 

seen these problems at least once. Considering the answers given by the students as a solution to this 

situation, it is noteworthy that the answer with the highest frequency is 'planting trees'. Based on this, it 

can be concluded that individuals are aware of how trees and forests are being slaughtered and that 

trees are a source of life for both us humans and other living things, and they see the reduction of green 

areas in natural environments as a serious problem. Mahidin and Maulan (2010) stated that a lack of 

respect for nature and not knowing the importance of nature are the main sources of crimes against 

nature. In this context, the fact that the individuals participating in the study are aware of the importance 

of trees and appreciate nature promises hope for preventing the problems experienced. What is missing 

here is that the environmental problems experienced by the individuals are not given as a whole under a 

cause-and-effect relationship. It is possible reaching the environmental awareness one aims for in 

children only when individuals make sense of problems under the cause-and-effect relationship. 

Based on the findings, it seems that the problem of noise pollution is a part of individuals' daily 

lives and this situation is accepted. Considering that one of the most basic activities in human life is 

communication and that the ear can hear sounds above 20 decibels, this noise pollution will inevitably 

cause health problems in the future, but it is seen that the students do not care much. Light pollution, on 

the other hand, is seen as a part of normal life with the excess of large buildings and the colourful lighting 

of not only shopping stores but also normal residential buildings with neon or led lights under the name 

of modernity. From this point of view, it can be interpreted that individuals cannot associate light 

pollution with large buildings. Based on both problems, it has been determined that the problem that 

individuals are least aware of is that they cannot adequately see the problems they encounter most in 

their daily lives. This result contradicts the study of Yılmaz et al. (2016), which emphasises that 

individuals are more attentive to the problems they directly encounter in their environment. 

As a result, it is seen that students have an undeniable level of prior knowledge about 

environmental pollution. While the source of these knowledge levels of individuals is generally their 

immediate environment and TV, the use of social media, which is the popular source of information of 

the age, is undeniably high. While this media monitoring contributes to the student’s level of readiness, 

the fact that they are fully aware of what is going on in their environment reveals an interesting 

situation. As metropolitan children, it is sad that they do not pay attention to light and noise pollution 

and see the situation as normal. 

These findings are important for informing those planning to develop environmental education 

programs or curricula. The Ministry should inform their teachers about more learning-centred and 
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inquiry-based teaching models in their science curricula by providing in-service training to teachers and 

enable them to teach more concrete-oriented lessons in their science lessons. This process should be 

accelerated, especially as students gain concrete experiences through field trips. 

Conclusions and Implications 

In this study, the achievements of 5th-grade students in the context of the Human and Environment 

unit were compared with the difference in academic achievement between students in metropolitan 

cities and students in rural areas in the perspective of Karplus's learning cycle model and Ausubel's 

meaningful learning model. In addition, the perception, foreknowledge, and solution status of the 

current environmental problem videos shown in the discovery step of the learning cycle model of the 

metropolitan-centred (experimental group) students were investigated. 

It is obvious that learning becomes easier when current events are presented to students in a solid 

way, especially in the context of close-to-far teaching principle. If teaching the scientific information, it 

should be taught to students by using student-centred teaching models such as Karplus's learning cycle 

model. By allowing them the access to the information and techniques that include current and concrete 

problems/examples within these models, it is obvious that students' learning and awareness will 

increase even more. On the other hand, it is certain that using instructional technologies in planning will 

speed up the process, taking into account what the age of developing technology brings. In some cases, 

problems may arise in the environment, in such cases technology is always the closest helper. 

When the effects of environmental problems were analysed in general terms, it was observed that 

individuals mostly talked about the reflections of environmental problems on their own lives and 

relatively less about their effects on other living things. From this point of view, it can be inferred that 

individuals have deficiencies in seeing the environment as a whole and see humans at the centre of the 

world. While efforts are made to raise environmental awareness in individuals, mentioning only the 

effects on their lives would support this naive view. In this context, one should also be able to reflect to 

individuals that humans occupy a small place in the world and that the world does not consist of us. 

Although today's environmental problems are scientifically proven, individuals will have difficulty 

accepting these problems unless they can see the reflections of events in society. Therefore, the first 

thing to do is to help individuals improve their perception of what is happening around them, to help 

them recognise existing problems, and to encourage them to use problem-solving skills. 

Suggestions for Science Teachers 

• Teaching models should be used in the way they enable students to access scientific 

information on their own. 

• It is important to support each environmental issue with concrete examples in order to ensure 

meaningful learning for students. 

• While explaining environmental problems, it is necessary adopting the principle of cause-

effect relationship and the examples or events given in a close-to-far teaching principle, that are, 

examples from the daily lives of individuals should be used first. 

Suggestions for Future Research 

Based on the study findings, there are some recommendations for further studies. The level of 

prior knowledge that may affect the results of the study can be compared with the qualitative methods 

for the experimental and control groups. The study could also be extended in the light of larger subjects 

and factors such as socioeconomic gender. 
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Abstract: The study aimed at ascertaining the validity and reliability of business studies 

achievement test for senior secondary schools in Nigeria. The study adopted an instrumentation design. 

The area of the study was Anambra State. The population of the study consisted of all the 23,077 

students and 586 business studies teachers in two hundred and sixty-one senior secondary schools in 

Anambra State. Multi-stage sampling techniques involving two stages were adopted for this study. Thus 
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proportionate stratified and purposive sampling techniques were employed at the first and second 

stages respectively. This was used to determine the sample size of the study, which was 630 made up of 

393 students in senior secondary school one and 238 business studies teachers in Anambra State. The 

instrument Business Studies Acheivement Test (BSAT) was face validated by five experts, while the 

content validation was carried out by using a table of specifications which consisted of content areas 

and behavioral objectives structured after Bloom's taxonomy of cognitive domain. To generate items for 

Business Studies Achievement Test, the instruments were distributed to 238 business studies teachers 

by the researcher and his assistants in their respective schools during the 2021/2022 session. Business 

Studies Acheivement Test (BSAT) was used for data collection, the BSAT was a single multiple-choice 

objective test with an expected response of either pass (1) or fail. This helped in determining the 

construct validity of the instrument as well generating items for the business studies achievement test. 

The generated instrument was pilot tested in six secondary schools in the six educational zones in 

Anambra state. The developed instrument was found to be valid and reliable with an estimate of 0.96 

obtained for placing students in business studies in senior secondary schools in Nigeria. Based on the 

findings of the study it was recommended that teachers, researchers, and relevant agencies should 

Relevant educational agencies, teachers, researchers should endeavor to establish the validity of any 

instrument they develop for any educational purpose to ensure the items are valid and relevant to the 

subject objective also instrument for educational purposes should be reliable, this will facilitate the 

better decision for students’ placement and achievement. 

Keywords: Validity Reliability, Business Studies, Achievement Test 

Introduction 

Business Studies is an engaging course that introduces students to the business world in order to 

better prepare them for the 21st century challenges (Emeasoba & Igwe, 2016). Udoye and Ndum (2013) 

posited that it is the area of education that focuses on preparing students for careers in the business 

world on a vocational and professional level. Business studies are one of the four fields of studies in 

senior secondary school education which comprises the pre-vocational subjects, namely the store 

management, accounting, and commerce, office Practice, book-keeping, insurance which prepares 

students for skilled manpower or to be self-employed. To measure and evaluate a student's performance 

at all stages and in all areas of education, Achievement tests, and written exams, among others, are 

utilised. Achievement tests are the assessment tools used to gauge students' progress in the cognitive 

domain (Sönmez & Alacapnar, 2013). In line with Sahin et al. (2023), while it has been one of the most 

popular approaches to determine students' level of achievement, educational evaluation can also serve 

purposes such as diagnosis, formalisation, and level identification. 

When creating a test, specific procedures must be followed, including the item generation and the 

item validation, as well as the reliability test. Content definition, test specification creation, item 

creation, content validation/expert review, pilot testing, data analysis, and test item revision are all 

aspects of item development (Ukwuije & Opara, 2012). The processes for building a test, according to 

Ceniza and Cereno (2012) including the test planning, the test items creation, the test validation, 

conducting pilot and trial tests, reliability, item analysis, and putting the final test together. It is crucial 

for the content validity at this point to create a table of specifications, the table of specifications can be 

thought of as a more detailed version of the test plan (Cetin, 2019). 

To ensure the construction of a valid and reliable test to measure an item and a person ability, 

each of these stages must be properly carried out. In line with this Janine et al. (2022) the metrics of 

reliability and validity pertain to how well a method or test measures an outcome. All assessments that 

strive to produce a genuine estimate of a test taker's competence and support legitimate inferences like 
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achievement are predicated on the principle of validity (Ado et al., 2019; Hamed, 2016; Sangoseni et al., 

2013; Wong et al., 2012). While reliability examines how consistent test results are, it also considers one 

or more potential sources of inconsistency, such as the choice of particular questions, the choice of 

raters, and the day and time of testing (Livingston, 2018; Fraenkel & Wallen, 2009). To achieve the 

objectives of education at any level within society's educational system, monitoring and maintaining the 

quality of educational processes and outcomes is essential. Ensuring the validity and reliability of tests 

is crucial in this regard (Öksüz & Genç, 2021). According to Ikpa and Longjohn (2022), a test's usability 

or applicability is contingent upon its feasibility in real-world scenarios. These factors encompass the 

availability of a similar exam, clear instructions, simplicity in test administration and scoring, ease of 

interpreting and utilising the test results, and overall cost-effectiveness. These intrinsic and extrinsic 

aspects of validity, reliability, usability, administration, and scoring are not universally guaranteed by 

teacher-made achievement exams. 

The senior secondary schools in Nigeria have not paid enough attention to the creation of valid 

and reliable tests in many subject areas. It is anticipated that schools will have a sufficient number of 

trustworthy and accurate tests to evaluate their pupils after they have completed the curriculum's topic 

areas and to help them get ready for external exams. The majority of teachers are poor at creating tests 

for their respective subject areas (Osadebe, 2012). 

Teachers would use faulty Achievement Tests to evaluate pupils after covering the Senior 

Secondary certificate curriculum in commerce, accounting, office practice, and insurance. Most teachers 

create their summative accomplishment assessments in a hurry by copying questions from any previous 

exam paper. The majority of these examiners, who work as teachers in junior and senior secondary 

schools, develop not very valid tests (Onunkwo as cited in Osadebe, 2012). The majority of examiners 

believe that creating test items for the lower cognitive levels (knowledge and comprehension) is simpler 

than for the higher cognitive levels (application, analysis, synthesis, and evaluation). The text areas in 

business studies for senior secondary schools (commerce, accounting, store management, office 

practice, insurance) are not dispersed to cover the curriculum's subject matter. Because of the reading 

restrictions imposed by such assessments, children perform poorly in business studies. 

Teachers as a result fail to establish the validity and reliability of such tests. The use of shoddy 

Achievement Tests is a serious issue since it affects students' interest in and performance on the subject. 

Poorly prepared assessments may cause students to lose interest in a specific subject. To solve this issue, 

the researchers created a valid and trustworthy multiple-choice Business Studies Achievement Test that 

can be used in classrooms and help students to get ready for public examinations like the West African 

Examination Council (WACE) and National Examination Council (NECO). The created test will 

significantly address the demand for senior secondary schools to have a valid and reliable Achievement 

Test for subject areas like commerce, accounting, store management, insurance, and office practice. 

Statement of the Problem 

Students seem to poorly perform in the field of business studies in senior secondary school and 

are unable to meet the requirements to proceed to higher institutions. This problem could be linked to 

a wrong placement, poor instructional method, students factors among other factors, many students 

choosing the right school subjects—defined as those that an individual can study easily—is not a good 

idea. Most frequently, students' selections are influenced by how much they enjoy their instructors, 

which subjects their friends and parents think are the best for them, and, of course, the possibilities the 

school offers. Senior secondary schools in Nigeria neglect the utilization of well-developed achievement 

instruments. This problem when not addressed is that the society and educational institutions might be 

misled in determining the qualified candidates for employment and admission. The lofty objectives of 
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business studies in Nigerian senior secondary school will be adversely affected and might not be 

achieved. The need to match the academic capabilities of the students with the requirements of business 

studies in senior secondary schools is what led to this study on determining the validation and reliability 

of business studies achievement tests. 

Purpose of the Study 

The main aim of this study is to develop, validate and establish the reliability a business studies 

achievement test for senior secondary schools in Nigeria. Particularly, the research intends to: 

1. Determine the validity of the business studies achievement test for senior secondary schools 

in Anambra State. 

2. Establish the reliability of the business studies achievement test for senior secondary schools 

in Anambra State. 

Significance of the Study 

This study when published, placed in the library, presented at seminars and conferences would be 

beneficial to the students, secondary school administrators, teachers, and future researchers. 

The use of business studies achievement test in senior secondary schools will ensure that students 

go into a subject area that is compatible with their interests and ability which will enhance their chances 

of admission into tertiary institutions, in a long run, develop the right skills and competencies needed 

for employability thereby contributing to the socio-economic development of the society. 

The secondary school administrators responsible for managing the affairs of the schools could 

adopt the developed test for assessing students in the field of business studies in Nigerian senior 

secondary schools. Adopting this instrument would save them the stress, time, cost of developing a new 

instrument for assessing achievements in the field of business studies. 

The study will provide teachers more valid and reliable instruments for assessing students in 

business studies to ensure that instructional objectives are attained. It will also save them the stress 

being involved in the test development and validation. The developed test could also be used for 

baseline, diagnostic, or formative assessment purposes, especially by those teaching poorly resourced 

large classes, as a locally developed test, it will be readily available to Nigerian business studies teachers. 

It is also envisaged that future researchers would use the procedure used in the development of 

this test to develop and validate similar assessment instruments. 

Scope of the Study 

The study covers the determination of the validity and reliability of business studies achievement 

test for Senior Secondary schools. The study is delimited to generating the items for the instrument, 

determine the validity of the instrument, determining the reliability index of the developed instrument. 

The study covers all the five subjects’ areas in business studies in Nigerian senior secondary school 

namely commerce, financial accounting, office practice, store management, and insurance. SS1 students 

will be used for the study because they offer the introductory themes of these subjects before they 

specialise in SS2 where appropriate placement is required. The geographical scope is limited to 

secondary schools in Anambra State. 
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Research Questions 

The study was influenced by the following research questions. 

1. What is the validity of business studies achievement test for senior secondary schools in 

Nigeria? 

2. What is the reliability of the developed instrument for measuring students achievement 

in business studies in senior secondary schools in Nigeria? 

Research Methodology 

General Background 

The research aimed to assess the validity and reliability of a business Studies achievement test 

designed for senior secondary schools in Nigeria. The validity and reliability are crucial psychometric 

properties in educational research, especially when it comes to assessing the effectiveness of 

educational assessments like tests and exams. This research is crucial for several reasons. It ensures 

fairness and equity, improves the educational assessment, enhances accountability, guides curriculum 

development, supports educational research, and facilitates student learning. A reliable test helped 

identifying students' true abilities and knowledge, regardless of individual differences. It also supported 

educational research and facilitated meaningful learning experiences for students. The research on 

determining the validity and reliability of the Business Studies achievement test served as a 

foundational step in ensuring the quality and effectiveness of the assessment tool. It not only benefits 

the students and educators directly involved but also contributes to the improvement of the education 

system as a whole in Nigeria. 

Research Design 

The study was instrumentation in nature. This type of study was aimed at determining the validity 

and reliability of an instrument to measure achievement and traits. Instrumentation research design is 

employed for test construction for measuring and evaluating human abilities, social, psychological traits. 

The instrumentation design was appropriate for this study because the study was aimed at developing, 

validating and establishing reliability of an instrument for assessing students in business studies in 

senior secondary schools in Anambra state. 

Population of the study 

The population of the study consisted of all the 23,077 students and 586 business studies teachers 

in two hundred and sixty-one senior secondary schools in Anambra State. The choice of senior 

secondary school one students was based on the fact that they occupied the foundational level in senior 

secondary school. Where all subjects were offered and they must have been exposed to introductory 

themes of various fields of studies offered in senior secondary school one before they specialised in 

senior secondary school two where appropriate achievement through test is required. Business studies 

teachers having taught the subjects over time will participate in generating items for the business 

studies achievement test. Information on the number of teachers and students were gotten from Post 

Primary School Service Commission, Awka as 2021/2022 academic session. 

Sample 

In determining the sample size of the study which was 630, Taro Yamane formula was used. It was 

made up of 393 students in senior secondary school one and 238 business studies teachers in Anambra 

State. Multi-stage sampling techniques involving two stages were adopted for this study. Thus 
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proportionate stratified and purposive sampling techniques were employed at the first and second 

stages respectively 

Stage 1: a proportionate stratified sampling technique was adopted in deriving the sample from 

different educational zones in Anambra State. In selecting the students, the stratification was based on 

the already existing education zones are Aguata, Awka, Otuocha, Nnewi, Ogidi, and Onitsha. Nworgu 

(2015) stated that a proportionate stratified sampling technique can be used when different layers in a 

population must be represented. 

In drawing the sample, students in senior secondary school one were drawn from each zone using 

a proportionate stratified sampling technique. As a result of this procedure, 60 students were drawn 

from Aguata educational zone, 80 students were drawn from Awka educational zone, 80 students were 

drawn from the Nnewi zone, 53 students were drawn from Ogidi educational zone, 68 students were 

drawn from Onitsha educational zone and 52 students were respectively drawn from Otuocha 

educational zone. Stage 2: Purposive sampling technique was used to selecting students from schools 

that have the number that falls within the calculated proportion because they operate with the same 

curriculum irrespective of the school. For the teachers, having determined the sample size of teachers 

using Taro Yamane, 238 business studies teachers were purposively selected from the state because 

they use the same business studies curriculum irrespective of their educational zone. 

Instrument and Procedures 

Procedure for Development of the Instrument. The following steps were used in developing 

the business studies achievement test which comprised: 

1 The isolation of instructional content from the curriculum 

2 The development of table of specifications 

3 The generation of items corresponding with instructional objectives 

4 An initial validation of the drafted test items 

5 The item review of the test items 

6 A final validation of the Instrument for item generation 

7 The administering of the business studies achievement test to students 

8 The determination of the reliability of the business studies achievement test 

9 The final assembling. 

Step I – Isolation of instructional contents from the curriculum. Students who offer business 

studies at the senior secondary school are expected to possess the fundamental knowledge necessary 

to begin a career for those who may not have the opportunity for higher education, as well as the 

fundamental business knowledge necessary for one's own usage both now and in the future. Identifying 

the contents areas such as themes, topics, covered is to avoid concentrating on a few aspects of 

instructional objective and neglecting others. 

The accounting subject has the following themes: introduction to financial accounting, the 

accounting equation and double-entry principles, accounting concepts, the final accounts of a sole 

trader/proprietorship, provisions and reserves, manufacturing accounts, control accounts and self- 

balancing ledgers, single entry, and incomplete records, accounts of not-for-profit making organizations, 
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partnership accounts, company accounts, departmental and branch accounts, public sector accounting, 

information technology in accounting, miscellaneous account, financial system. office practice has the 

following themes: the office, departments in an organisation, office equipment, office documents, office, 

correspondence, mail, filing, communication, meetings, report writing, information. while themes in- 

store management include an introduction to store management, functions of management, retailing 

and wholesaling, warehousing, transportation, stock, pricing, organisational policy, and insurance has 

the following themes: introduction to insurances, principles of insurance, documents used in effecting 

contract, insurance practice, non – life insurance product, insurance market (operators), insurance 

regulator, common insurance terminologies. These themes were analyzed to generate items for the 

business studies achievement test. 

Step II- Development of table of specifications. Bloom's taxonomy of the cognitive domain was 

adopted at this stage which included the knowledge, comprehension, application, analysis, synthesis, 

and evaluation. This was to ensure that the developed test adequately reflect the subject contents which 

emphasised on coverage of various educational objectives as recommended by Blooms as follows 

Knowledge- 30% 

Comprehension- 20% 

Application- 20% 

Analysis- 10% 

Synthesis - 10% 

Evaluation- 10% 

Step III- Generation of items corresponding with instructional objectives. The five subject 

areas covered in the instrument were commerce, accounting, office practice, store management, and 

insurance. Consequently, 200 items were generated following the Bloom taxonomy of cognitive domain 

and clustered into 5 sections which were titled Draft of Business Studies AchievementTest (DBSAT). 

Section A dealt with 65 items derived from the themes of commerce; Section B dealt has 50 items derived 

from the themes of accounting; Section C dealt 35 items derived from the themes of office practice; 

Section D consists of 25 items derived from the themes of store management while Section E has 25 

items derived from the themes of insurance. A five-point Likert scale of Very Highly Suitable (VH), Highly 

Suitable (H), Moderately Suitable (MS), Lowly Suitable (LS), Very Lowly suitable (VLS) was drawn 

against each statement to enable the business studies teachers to identify levels of the appropriateness 

of each item generated for the instrument. 

Step IV: Initial validation of the drafted test items. The draft of the business studies 

achievement test was drawn with a table of specifications based on the content of business studies 

curriculum for senior secondary school was submitted for face and content validation to five experts; 

three of the experts who were secondary school teachers in Anambra State that specialised in business 

studies; one of the experts is in business education programme while the remaining one is an expert in 

measurement and evaluation from the department of educational foundations. These experts were 

given the purpose of the study, table of specifications, the drafted instrument, and the business studies 

curriculum for senior secondary school accessed for the instrument for proper wordings, question 

format, sequence, The Two content experts calculated the content validity index (CVI) of the BSAT to 

independently appraise the relevance of each item to the type of content it is intended to measure. The 

ratings were given on a four-point scale with Not Relevant being assigned a score of one, Somewhat 

Relevant two, Quite Relevant three, and Very Relevant four. In similar study, in order to gather 
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information for determining content and construct validity, Haleema et al. (2021) utilised two 

assessment techniques that asked SMEs (subject-matter experts) to rate test items on their alignment 

with levels of Blooms Taxonomy were used outcomes. 

Step V-Item review of the test items. This involved taking a careful look at various items, 

corrections suggested by the experts with the consultation of the supervisor were utilised to improve 

the instrument. 

Step VI- Final validation of the instrument for item generation. Furthermore, the instruments 

were distributed to 238 business studies teachers by the researchers and his assistants in their 

respective schools during the 2019/2020 session. The respondents were given one week to respond to 

the instrument. At the end of the exercise, only 221 copies of the instruments were properly filled in and 

retrieved from the business studies teachers. This represented 93% rate of return. The data obtained 

from the exercise was subjected to factor analysis to determine the construct validity of the instrument 

as well generate items for business studies achievement test. 

Step VII-Administering the business studies achievementtest to students to determine 

difficulty, discriminatory distracter index (Test Try Out). The draft of the newly created instrument 

was tested on 393 senior secondary school one students in the selected secondary schools in Anambra 

State under examination conditions however only 379 students were available throughout the exercise. 

Therefore only the data obtained from the activities of the 379 students were used for the study. The six 

teachers who also served as research assistants were given a short orientation by the researcher to 

enable them understanding the general requirements of the study and the modalities for using the 

instrument to rate the students. The researcher facilitated the smooth operation of the entire exercise 

by supplying all the materials required for administering the BSAT. The six research assistants used the 

developed business studies achievement test to access the performance of the students. 

The students were briefed on how to undergo the assessment, One hour thirty minutes was 

allotted for the test which at the stipulated time, the students were stopped. At the end of the test, the 

researcher assistant collected the students’ response sheets. The researcher with the help of the 

research assistant ensured that the test was administered in a conducive environment devoid of any 

form of examination malpractice. It took 14 days to complete the exercise in all the selected schools. The 

result obtained from the students were used as data for item analysis. To choose the items and make the 

necessary changes/improvements, specify the setting and conditions to administer the test, and specify 

the points that should be changed with the test form, conducting a pre-testing after creating the item 

pool is important. The pre-testing, in summary, allows one to determine the test's applicability and 

determine how it might be enhanced (Enago, 2022). 

Step XI- Determine the reliability of the business studies achievementtest. Kuder- 

Richardson formula 20 was used to determine an estimate of the Business Studies Achievement Test 

(BSAT) reliability. The internal consistency of the points received from the test simultaneously applied 

was examined using the KR-20. This strategy was required because the BSPT is a single multiple-choice 

objective test with a pass or fail expectation. A dependability estimate will be attained as a result. This 

will help to establish the internal consistency of the BSAT. If BSAT has high reliability of about 0.70, it 

would be used. High reliability seems to explain the fact that the longer a test, the higher the reliability 

coefficient. 

Step XII- Final Assembly of BSPT. The selected items were arranged and clustered based on the 

five subject areas. Commerce has 41 items; accounting has 31, office practice has 20 items; store 

management has 18 items while insurance has 15 items. 
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Data Analysis 

In answering the first research question, a table of specifications that highlights the numerous 

business studies topic categories that were taken into account in this study will be used to establish a 

high content validity for the business studies achievementtest in line with Bloom's taxonomy of the 

Cognitive domain. In addition to the table of specifications, the suggestions and comments from experts 

in the field of business studies and Measurement and Evaluation will also be used to establish face and 

content validity also the content validity index will be established using the CVI formula. The ratings 

were given on a four-point scale with Not Relevant being assigned a score of 1, Somewhat Relevant two, 

Quite Relevant three, and Very Relevant four. These two raters' data were utilized to calculate the CVI 

using the formula. The second research question which seeks to determine the reliability of the 

developed instrument for placing students in business studies will be analyzed using the Kuder- 

Richardson formula (The KR-20) to review the internal consistency of the test items. 

Research Results Research Question 1 

What is the validity of the business studies achievementtest for senior secondary schools in 

Nigeria? 

Table 1 

Table of Specifications Evaluating the Extent of the Content Validity of the 65 Items of BAT – Commerce 

 COGNITIVE LEVEL (BEHAVIOURAL OBJECTIVE) 

 Content area  Know 
30% 

Comp 
20% 

Applica
tion 
20% 

Analysi
s 

10% 
 

Synthe
sis 

10% 

Evaluat
ion 

10% 

Total 
100% 

1 Introduction to 
commerce (7 %) 

2 1 - 1 - 1 5 

2 The barter system (5%) 1  1   1 3 
3 Occupation (4%) 1 -  1 -  2 
4 Production (7%) 1 1 1  1 1 5 

5 Trade (7%) 1 1 1 1 1  5 
6 Middle men (5%) 1 1 1 - - - 3 
7 Warehousing (4%) 1   1   2 
8 Balance of trade and bal

ance of payment (5%) 
1 1 1 - - - 3 

9 Documents used in forei
gn trade (4%) 

1 - 1 1 - - 3 

10 Commodity Exchange (4
%) 

1 - - - 1  2 

11 Partnership (5% ) 1 1 1 - - 1 4 
12 Cooperative Societies (7

%) 
1 1 1   1 4 

13 Public Enterprises (8%) 2 1 1 1   5 
14 Limited liabilities Comp

anies (7%) 

1 1 1 - 1 - 5 

15 Trade Association (6%) 1 2 1 - 1 - 4 
16 Money (7%) 1 1 1 1  1 5 
17 Transportation (4%) 1 1 - - 1 - 3 
18 Communication (4%)  1  1 - - - 2 
  20 13 13 7 6 6 65 
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Table 2 

Table of Specifications Evaluating the Extent of the Content Validity of the 50 items of BAT – Accounting 

 COGNITIVE LEVEL (BEHAVIOURAL OBJECTIVE) 
 

 Content  
Area  

Know  
30% 

Comp  
20% 

Application  
20% 

Analysis  
10% 

Synthesis  
10% 

Evaluation  
10% 

Total  
100% 

1 Introduction to 
Financial Accounting 
(9%) 

2 1 1 - - 1 5 

2 The Accounting Equati
on  
(11%) 

2 1 1 1 - - 5 

3 Double Entry 
Principles (11%) 

2 1 - - - 1 4 

4 Accounting Concepts 
(13%) 

2 1 2  1 1 7 

5 The Final Accounts of 
a Sole 
Trader/proprietorship 
(14%) 

2 2 1 1 1 - 7 

6 Provisions and 
Reserves (13%) 

2 1 1 1 1 1 7 

7 Preparation of bank 
reconciliation (13%) 

2 1 2 1 1 - 7 

8 Control Accounts and 
Self-balancing Ledgers 
(16%) 

1 2 2 1 1 1 8 

  15 10 10 5 5 5 50 
 

Table 3 

Table of Specifications Evaluating the Extent of the Content Validity of the 25 items of BAT – Store 

Management 

 COGNITIVE LEVEL (BEHAVIOURAL OBJECTIVE) 
 

 Content  
Area  

Kno
w  
30% 

Comp  
20% 

Applicatio
n  
20% 

Analysis  
10% 

Synthesis  
10% 

Evaluatio
n  
10% 

Total  
100
% 

1 Introduction to Store 
Management (10%) 

1 1 - 1 - - 3 

2 Functions of Managem
ent  
(8%) 

1 1 - - - - 2 

3 Retailing and 
Wholesaling (9%) 

1 - 1 - - - 2 

4 Warehousing (13%) 1 1 1 - - - 3 

5 Transportation (12%) 1 1 - 1 - - 3 
6 Stock Control (18%) 1 1 1 1 1 1 5 
7 Pricing (16%) 1 - 1 - - 1 4 
8 Organizational Policy 

(14%)  
 

1 - 1 - 1 - 3 

  8 5 5 3 2 2 25 
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Table 4 

Table of Specifications Evaluating the Extent of the Content Validity of the 25 Items of BAT – Insurance 

 COGNITIVE LEVEL (BEHAVIOURAL OBJECTIVE) 
 

 Content  
Area  

Kno
w  
30% 

Comp  
20% 

Application  
20% 

Analysi
s  
10% 

Synthesis  
10% 

Evaluation  
10% 

Total  
100
% 

1 Introduction to 
insurances (25%) 

2 1 1 1 1 - 6 

2 Principles of insuran
ce (24%) 

2 1 2 1 - - 6 

3 Documents used 
in effecting contract 
(23%) 

2 1 1 - - 2 6 

4 Insurance practice 
(28%) 

2 2 1 1 1 - 7 
 
   8 5 5 3 2 2 25 

 

Table 5 

Table of Specifications Evaluating the Extent of the Content Validity of the 35 Items of BAT – Office 

Practice 

 COGNITIVE LEVEL (BEHAVIOURAL OBJECTIVE) 
 

 Content  
Area  

Know  
30% 

Comp  
20% 

Application  
20% 

Analysis  
10% 

Synthesis  
10% 

Evaluation  
10% 

Total  
100% 

1 The office (17%) 2 1 2 - - 1 6 
2 Departments in an O

rganization (13%) 
2 1 - 1 - - 4 

3 Office Equipment 
(24%) 

2 2 2 1 1 1 9 

4 Reception (14) 2 1 1 -  1 5 

5 Office documents 
(17%) 

2 1 1 1 1 - 6 

6 Office, 
Correspondence 
(15%) 

1 1 1 1 1 - 5 

  11 7 7 4 3 3 35 
 

Table 6 

Summary of Distribution of Items Based on Blooms Taxonomy of Cognitive Domain 

S/N Bloom taxonomy of cognitive 
domain 

No of test items 
retained 

No of test 
items 

discarded 

% of test items 
retained 

1 Knowledge 42 20 33.6 
2 Comprehension 23 17 18.4 
3 Application 26 14 20.8 
4 Analysis 12 8 9.6 
5 Synthesis 10 9 8 
6 Evaluation 12 7 9.6 
 Total  125 75 100 
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Table 7 

Validated Items of business studies AchievementTest 

S/N Units  No of Items   Remark 

1 Commerce 41 Valid 

2 Accounting 31 Valid 

3 Office practice  20 Valid 

4 Store management  18 Valid 

5 Insurance  15 Valid 

 Total  125 Valid 

 

Table 8 

Content Validity Index of Business Studies AchievementTest 

Specialist 1 

Specialist 2   Item rated 1&2 Item rated 3&4  TOTAL 

Items rated 1&2 (a) 16 (b) 32 a+ b=48 

Items rated 3&4 (c) 24 (d) 128 c+ d=152 

TOTAL a +c= 40 b+d=160 a+b+c+d=200 

 CVI   0.80 

 

The data in the Table 1–5 shows the Table of Specifications determining the severity of the Content 

Validity of commerce, accounting, store management, insurance, and office practice. The data in the 

Table 6 revealed the content validity of the instrument. The data shows the summary of the distribution 

of business studies achievement test items as contained in the table of specifications following six levels 

of Bloom's taxonomy of cognitive domain. The data revealed that 42 items (33.6%) were assessing the 

level of knowledge, 23 items (18.4) were assessing the level of comprehension, 26 items (20.8%) were 

assessing the level of application, 12 items (9.6%) were assessing the level of analysis, 10 items (8%) 

were assessing the level of synthesis, and 12 items (9.6%) were assessing the level of evaluation. For 

the face validity, comments of five experts (three business studies teachers in Nigerian secondary 

schools, one business educator, and a measurement and evaluation specialist who are academics in 

Nigerian universities) reviewed the instrument for proper phrasing, consistency, and 

representativeness was used to develop the instrument. For the table 6, at the end of the exercise, 125 

items across five units of business studies were found valid thereby appropriate for inclusion in the 

business studies achievement test. Table 8 showed the content validity index of BSAT which was derived 

as 0.80. This implies that 80% of items were rated quite relevant and very relevant to the component 

objectives. Factor analysis was employed to determine the construct validity, and an index for 

acceptability was judged to be a factor loading of 0.30 or above. 

Research Question 2 

What is the reliability of the developed instrument for measuring students achievement in 

business studies in senior secondary schools in Nigeria? 
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Table 9 

Internal Consistency of Business Studies Achievement Test for Senior Secondary Schools in Nigeria 

No of 
Students 

No of items ∑pq 𝐱̅ SD SD2 r r% Decision 

379 153 33.8225 89.44 29.04 893.32 0.96 96 Reliable 

 

Table 8 demonstrates a Kuder-Richardson Formula 20 estimate of the business studies 

Achievement Test (BSAT) reliability. This method was required because the BSAT is a single objective 

multiple-choice exam with a pass or fail response being the expected outcome; as a result, a reliability 

estimate of 0.96 was obtained. This made it easier to prove that BSAT was internally consistent. This 

outcome demonstrates the excellent reliability of BSAT. 

Discussion of Findings 

The validity of business studies Achievement test for senior secondary schools in Nigeria 

The findings on the validity of the business studies achievement test for senior secondary schools 

in Nigeria showed that 125 items were found to be valid and appropriate for inclusion in the business 

studies achievement test. These findings are in line with the works of Osadebe and Nwabeze (2018) who 

opined that the validity was a crucial psychometric characteristic in the creation of instruments. 

According to Umanah (2016) when an instrument is subjected to face, content, and construct validation, 

the instrument will naturally show a significant ability to fulfill the predictive validity requirements. The 

face validation involves a panel of experts in the field as well as measurement and evaluation taking a 

meticulous look at the instrument for proper wordings, consistency, and representativeness. The 

content validity refers to the area that an instrument covers or meets the instructional objective of the 

subject, it involves where a table of specifications is used to distribute items across the various level of 

the domain under consideration. In this study, first, the use of a table of the specification was employed, 

the 125 items were distributed following the six levels of Bloom taxonomy of cognitive domain. 

Accordingly, 42 items (33.6%) were assessing the level of knowledge, 23 items (18.4) were assessing 

the level of comprehension, 26 items (20.8%) were assessing the level of application, 12 items (9.6%) 

were assessing the level of analysis, 10 items (8%) were assessing the level of synthesis, and 12 items 

(9.6%) were assessing the level of evaluation. The items were presented to five experts (three business 

studies teachers in Nigerian secondary schools, one business educator, and an expert in measurement 

and evaluation who is a lecturer in Nigerian universities), who looked at the instrument for proper 

wording, consistency, and representativeness in order to improve it. This was the second strategy that 

was used. This approach is similar to Osiobe (2012). The construct validity requires rigorous 

mathematical exercises. However, Nworgu (2015) suggested the use of factor analysis to establish the 

construct validity. Ombugus (2013) and Umanah (2016) both utilised factor analysis in their study. 

Though there is no definite acceptable level of the factor loading, it’s a rule of thumb that the higher the 

factor loading the better. In this study, a factor analysis was used to establish the construct validity and 

a factor loading of 0.30 and above was considered as an index for acceptance. At the end of the exercise, 

125 items across five units of business studies were found valid thereby appropriate for inclusion in the 

business studies achievement test. To Kaigama (2022) establishing test validity is important for 

teachers and students because it allows them making sure that the subject matter being examined is 

thoroughly covered. It also gives them information that will be beneficial in developing habits of 

validating tests used to measure learners' achievement so they can be discriminated against based on 

their abilities while also being able to predict future results. 
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The reliability of business studies achievement test for senior secondary schools in Anambra State 

The findings on the reliability of business studies achievement test for senior secondary schools 

in Nigeria indicated that the developed instrument (BSAT) yielded a reliability estimate of 0.96 using 

Kuder- Richardson formula 20. This approach became necessary because BSPT is was a single multiple- 

choice objective test with an expected response of either pass (1) or fail (0), this finding is consistent 

with the work of Hakkı and Görgülü (2022), they developed a cell achievement test and achieved a 

reliability coefficient of 0.89. Cumali et al. (2021), in their own study, reported a reliability coefficient of 

0.81, which they deemed to be significant for their test. Osadebe and Nwabeze (2018) found that the 

Physics Aptitude Test (PAT) instrument exhibited a higher reliability of 0.94, surpassing the 

aforementioned reported coefficients. Additionally, Mamolo (2021) conducted a study involving the 

development of an Achievement Test to Measure Students’ Competency in General Mathematics. The 

KR-20 reliability coefficient of this test was estimated to be 0.84. Similarly, in a study by Baruah and 

Gogoi (2022), the reliability of the half test was found to be 0.76, and the reliability coefficient of 

the entire test, calculated using Spearman’s Brown Prophecy formula, was 0.86. Consequently, the test's 

reliability and validity were determined to be quite satisfactory. This indicated that there was a great 

level of consistency among the different findings on the reliability of an instrument. 

Conclusions and Implications 

In conclusion, the researchers' devised business studies Achievement exam is a test with strong 

psychometric qualities. As a result, the test might be utilised as an assessment tool for determining the 

degree of achievement of secondary school students who are enrolled in business courses in their senior 

secondary schools. The BSAT was shown to be a viable assessment tool with a high level of internal 

consistency and a small standard error of measurement. One of the findings revealed that the developed 

instrument was found to be valid for measuring students achievement in business studies in senior 

secondary schools in Nigeria. The implication of this is that the secondary school management will now 

have a valid and reliable instrument to test students ability and appropriately advice them on their 

potential to succeed in the field of business studies. Thus the developed instrument will be used to 

decide students that inappropriately fit in the field of business studies. Also, the finding of the study 

revealed that the developed instrument was found to be highly reliable for measuring students in 

business studies in senior secondary schools in Nigeria. This implies that the results produced with this 

instrument to a great extent are consistent and can be replicated. The validity and reliability of this 

achievement instrument will help formulating better assessments in order to achieve educational goals. 

This study implied that the curriculum planning of business studies in Nigerian senior secondary schools 

should be organised to accommodate only students with capability and interest for the field of business 

studies. This will help in achieving the set goals and objectives of the programme. 

Recommendations 

Based on the findings of the study, it is recommended that 

1. Relevant educational agencies, teachers, researchers should endeavor to establish the validity 

of any instrument they develop for any educational purpose to ensure the items that are valid and 

relevant to the subject objective. 

2. Relevant educational agencies, teachers, researchers should ensure that the instrument they 

develop for educational purposes is reliable, this will facilitate the better decision for placement, 

achievement of students. 
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Limitations of the Study 

The study on the validity and reliability of a business studies achievement test in senior secondary 

schools in Nigeria is a valuable endeavor, but like any research, it may have certain limitations, while 

the study may provide insights into the validity and reliability of the business studies achievement test 

in Nigerian senior secondary schools, the findings may not be applicable to other contexts or educational 

levels like the junior secondary schools, tertiary institutions among others. The study's timeline and 

resources limited the depth and the scope of the research. Despite these limitations, conducting a study 

on the validity and reliability of the test is crucial for improving the assessment tools used in education. 

The researchers acknowledged these limitations and made efforts to mitigate their impact on the study's 

findings and conclusions. 

Suggestions for Future Research 

The following suggestions are made for further Studies 

1. The creation and validation of a valid instrument for evaluating pupils' practical abilities in 

business studies for business studies. 

2. A similar study should be conducted for placing students in business education programme 

in Nigerian Tertiary institutions. 

3. The study can be replicated using confirmatory factor analysis, Angoff method, test-

retest method of establishing reliability. 
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APPENDIX 

A VALID AND RELIABLE BUSINESS STUDIES ACHIEVEMENT TEST FOR SENIOR SECONDARY 
SCHOOLS 

Name of the Student………………………………………………………………………. 
Gender……………………………………………………………………………………. 
School…………………………………………………………………………………….  
Class…………………………………………………………………………………….. 
Instruction: attempt all questions      Time: 1hr:30 minutes  
1. What among the following constitutes the elements of commerce  
    (I)Trading and advertising  
    (II) warehousing and transportation  
    (III) packaging and branding   
     (IV) Insurance and Banking  

(a) I and II (b) I and III (c) I, II and IV (d) II, III and IV 

2. The central focus of commerce is………………………(a) distribution (b) buying and selling (c) exchange 
(d) trade 

3. The sustainable expansion of commerce is mostly a result of (a) marketing (b) advertising (c) 
exchange (d) branding 

4. One of the most crucial elements that influences the decision to choose a occupation is …………. (a) 
skill (b) training (c) interest (d) education 

5. Which of the following sets has middlemen at all (a) Manufacturers, consumers, and retailers (b) 
Wholesalers, retailers, and agents (c) Retailers, manufacturers and wholesalers (d) Wholesalers, 
agents, and consumers  

6. The role of a wholesaler in the channel of distribution is to……………… (a) develop products in huge 
amounts and sell them in small quantities (b) purchase products directly from manufacturers (c) 
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purchase products in large quantities (d) resell them to consumers  
7. the method of manufacturing that combines two or more raw components to produce a single finished 

good is (a) conditioning (b) blending(c) merging (d) synthesis 
8. Reward for land is………………….. (a) capital (b) revenue(c) rent (d) interest 
9. A country that offers tourism can be said to be involved in (a) visible exports (b) invisible exports (c) 

tangible imports (d) intangible imports 
10. The term PLC implies that the shares are (a) made public on the stock exchange (b) made public in 

a commercial bank (c) privately on the stock exchange (d) available to the public at the company 
11. The following documents are available for public sale: (a) an invoice (b)an open indent(c) a 

prospectus (d) a closed indent. 
12. A private limited liability business differs from a public one in that the former (a) cannot offer shares 

to the public (b) cannot declare and pay a dividend (c) has more shareholders (d) pays its manager 
higher wages. 

13. Unpaid import duties-related goods are maintained in the following warehouses: (a) ordinary 
warehouse (b) public warehouse (c) private warehouse (d) bonded warehouse. 
14. The major types of warehouse are (a) manufacturer, bonded, departmental and private (b) bonded, 
public, cold room and private(c) wholesaler, manufacturer, public and bonded (d ) manufacturer, 
bonded, public, and departmental 
15. What number of the following cooperative societies provides both direct and indirect credit 
facilities??  (a)  cooperative and thrift society (b) Retail cooperative society  (c) Consumer cooperative 
society  (d) Wholesalers cooperative society 
16. A major benefit of a cooperative society is that it (a) gives members the chance to make money (b) 
brings members closer to the government (c) develops member awareness (d) and (e) promotes 
member thrift.  
17. The traditional way of paying cooperative dividend is to distribute profit in proportion to 
members’(a) subscriptions (b) total savings (c) volume of purchases (d) total savings 
18. Freight note is a document (a) used by a government to transport goods from one country to another 
(b) issued by a shipping company giving details of charges (c) used for payment of imported goods (d) 
given by an importer to pay for goods at a future period 
19. If an importer wants a freehand to obtain goods from any manufacturer, he needs to provide (a) A 
consular invoice (b) a closed indent (c) an open indent (d) a freight note  
20. The document that indicates obligation that is transferable by delivery and endorsement is a (a) bill 
of lading (b) bill of exchange (c) documentary evidence (d) negotiable instrument 
21. The exchange of gifts of goods and services of a specified value is called (a) balanced reciprocity (b) 
exchange  (c) barter (d) generalized reciprocity 
22. Chambers of commerce is not restricted to a particular industry while trade association consists of 
…..(a) Highly regulated government agencies (b) Members engaged in same trade (c )Made up of 
members that are Registered ( d)Made of firms in the banking industry 
23. The major functions of a trade association is that it ….(a) Liaises with foreign trade association  (b) 
Helps to promote foreign trade  (c)Facilitates members access to credit facilities  (d)Helps to promote 
research on behalf of members 
24. The main objective of trade association is to (a) protect its members against litigation (b) boost the 
trade of its members (c) secure credit for its members (d) protect its members against victimization 
25. The concept that refers to the sale, transfer or exchange of goods and services is (a) industry (b) 
trade (c) tariff (d) marketing 
26. In international trade, exchanging goods for other goods and services purchased instead of paying 
in foreign currency is known as (a) countertrade (b) balance of trade (c) balance of payments (d) terms 
of trade.  
27. Foreign trade also involves (a) providing services for other countries (b) specialization and the 
exchange of goods in a country (c) buying and selling within a country (d) the exchange of goods and 
services between firms 
28. A limitation to international trade is (a) trade imbalance between countries (b) availability of local 
market (c) quantity of labour (d) cost of finance 
29. The overriding advantage of home trade over foreign trade is  (a) accessibility of seller to buyer (b) 
absence of many documents (c) ease in language of transaction (d) ease in form of payment 
30. The two main forms of communication are (a) oral and written (b) verbal and non-verbal (c) e-mail 
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and fax (d) traditional and modern media 
31. The major aim of establishing a public corporation is to (a) establish monopoly (b) provide essential 
services (c) provide employment opportunities (D) encourage specialization 
32. The federal government made efforts at rendering public enterprises more efficient and profit –
oriented thorough the process of (a) privatization (b) commercialization (c) indigenization (d) 
nationalization 
33. Public enterprises are owned by: (a) government (b) joint stock company (c) private entrepreneur's 
(d) multinational corporations  
34. Which of the following is not a form of organization of public sector enterprises? (a) departmental 
undertaking (b) government company (c) statutory corporation (d) sole proprietorship 
35. A Corporation established under a special law of parliament is (a) public enterprise. (b) 
departmental undertaking. (c) government company (d) joint sector. 
36. Money is generally acceptable for transactions due to (a) the legal backing (b) the rule of law (c) its 
acceptability in the global market (d) the central bank governors’ signature 
37. Which is of the following is a quality of money (a) availability (b) Indivisibility (c) General 
acceptability (d) Convertibility 
38. A form of money with face value which is greater than value of the metal content is…………….  (a) 
legal tender (b) bank notes (c) token money (d) commodity money 
39. Which is the following is not an advantage of partnership (a) Diversified managerial talents (b) 
Greater financial resources (c) freedom to terminate business (d) Account is not more public 
40. Which is the following is not contained in a deed of partnership (a) Names and addresses of partners 
(b) Ratio for sharing profits and losses (c) investment of each partner (d) Rate of taxation 
41. Partnership are most suitable where (a) the partners are family friends (b) professional are involved 
(c) members can easily raise enough capital 
42. The maximum number of persons who are legally allowed to operate in a partnership is (a) 2 (b) 20 
(c) there is no legal limit (d) 100 
43. Which of the following is not an advantage of warehousing (a) matching supply with demand better 
(b) increase lead times through product travelling longer distances to consumers (c) consolidate 
product in distribution center (d) provide value added processing through delayed different 
distribution 
44. Goods discharged from ships on which import duties have not been paid are kept in the (a) Ordinary 
warehouse (b) public warehouse (c) private warehouse (d) bonded warehouse 
45. An effective accounting system should provide information (a) for customer feedback and 
requirement (b) on new products and method (c) for promoters, directors, labor unions and distributors 
(d) on internal and external reporting for managers and third party. 
46. The rule of accounting equation requires that account payable should be placed under (a) Liabilities 
(b) equities (c) assets (d) capital 
47. The accounting equation can be expressed as  (a) N1000 + N500 + N1500= N3000(b) N1000 – N500 
+ N1500 = N2000 (c)N1000 + N500 = N 1500 (d) N1500 + N500= N 2000 
48. To which class of account would you post each of the following amounts receipt from sale of goods 
(a) capital (b) income (c ) asset (d ) Expense  
49. To which class of account would you post each of the following amounts (ii) Receipt of capital from 
the owner of the business (a) Capital (b) Income (c) Asset (d) Expense 
Use the information below to answer  
July 1- started business with N10, 000 
July 31- paid Agrotech N6000 owing them  
50. The double entry for July 31 would be  

(a) debit Agrotech and credit cash  
(b) debit equipment and credit Agrotech  
(c) credit capital and debit cash 
(d) credit cash and debit purchases 

51. The concept which states that revenue should be recognized at the point when the sale is deemed to 
have been made is (a) matching (b) consistency (c) going concern (d) realization 
52. The basis upon which assets of an organization is valued is the………….. concept (A) historical (b) 
business entity (c) periodicity (d) materiality 
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53. Which of the following accounting conventions suggests that accountants should use a method of 
valuation that understates rather than overstates results? (a) conservatism (b) historical (c) monetary 
(d) cost 
54. Stationery which will be used over a long period of time is usually recorded as an expense instead of 
an assest. This concept is called (a) entity (b) realization (c) accrual (d) materiality 
55. Assigning revenues to the accounting period in which goods are sold or services rendered and 
expenses incurred is known as (a) matching concepts (b) consistency convention (c) adjusting for 
revenue (D) passing of entries 
56. Micheal is a retailer. He recorded sales representing 95% cash and 5% credit. He took the total cash 
sales of N19000 from the business tray and banked it, the credit sales for the period would be (a) N5000 
(b) N1900 (c) N1000 (d) N950 
57. The transaction in number 66 would be recorded in the cash book as debit (a) cash and credit bank 
(b) bank and credit bank (c) cash and credit cash (d) bank and credit bank 
Use the information below to answer question 58 and 59 
        
      N 
Sales    232, 000 
Opening stock  28, 000 
Purchases   128, 000 
Carriage inwards  4000 
Carriage outwards  6000 
Closing stock   10, 000 
Discount received  18, 000 
Expenses   20, 000 
58. Calculate the gross profit (a) N100, 000 (B) N 86, 000 (C) N 76, 000 (D) N82, 000 
59. Calculate the expenses debited to the profit and loss account (a) N 17, 000 (b) N 23, 000 (c) N30, 000 
(d) N 26, 000 
60. Jude mistakenly entered N 7, 000 as credit sales in Abba’s account instead of Baba account. This is 
(a) an error of principles (b) an error of commission (c) a compensating error (d) an error of omission 
61. The major focus of the trading account is to show (A) net profit (b) gross margin (c) total purchases 
(d) total sales 
62. Provision for discount allowed can be recorded as a debit to (a) the profit and loss account and a 
credit to provision for discount allowed (b) provision for discount allowed and a credit to the profit and 
loss account (c) discount allowed and a credit to the profit and loss account (D) expenses and a credit to 
customers account 
63. An amount or percentage deducted from the normal selling price of something is…………………… (a) 
profit (b) discount (c) depreciation (d) accounting 
Use the information below to answer questions below 64 and 65 
A machine bought for N35, 000 was estimated to have a life span of 5 years with a scrap value of N9000 
64. If the scrap value is presently N15, 000 what will be the yearly depreciation using the straight line 
method (a) N 4000 (b) N 7,000(c) N 11, 000 (d) N 24, 000  
Use the information below to answer questions below  
Sundry debtor    N 20, 000 
Provision for bad debt  N 500 
Provision for bad debt at 4% of sundry debtors  
65. Determine the provision for bad debts to profit and loss account (a) N 500 (b) N 820 (c) N 1300 (d) 
N 300  
66. Calculate the provision to be taken to the balance sheet (a) N 780 (b) N 800 (c) N 1200 (d) N 200  
67. The depreciation on motor vehicle that is being used for manufacturing and administration is 
charged to the  (a) debit side of manufacturing and profit and loss account (b) debit side of profit and 
loss only (c) credit side of profit and loss account only (D) debit side of manufacturing and balance sheet 
68. The process of reconciling cheque between banks is termed cheque (a) truncation (b) clearing (c) 
holding (d) confirmation 
69. An item credited in the bank statement but yet to be recorded in the firms’ cashbook is (a) bank loan 
(b) contract payment (c) standing order (d) direct deposit 
70. In a bank reconciliation statement, interest charged for overdrawn balances should be added to the 
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(a) balance as per bank statement (b) bank balance as per adjusted cash book (b) aggregate balance as 
per cash book (d) bank balance as per cash book  
71. Given that the balance as per cash book after adjustment was N6315, unpresented cheques N1000 
and the bank statement balance N3240. What was the balance of the uncredited cheques (a) N4075 (b) 
N4240 (c) N3315 (d) N3075 
72. A debtors' control account includes which of the following?(a)Accounts payable( b)Total of the sales 
journal (c) Detailed entry for each debtor (d)General ledger entries 
73. Where are the details behind the control account values captured? (a) On the general ledger (b) In a 
subsidiary ledger(c) In a spreadsheet (d) They are not required; simply add totals to the control account 
74. The control account is also known as  
I Total account  
II. Adjustment account  
III. Suspense account  
IV. Self-balancing ledger  
(a) I and II (b) I  and III (c) II and III (d) I and IV 
75. Which of the following is in a creditors control accounts?  (a) Cash purchases (b) Credit sales  (c) 
Credit purchase (d) Cash Sales 
76. ________________ is general ledger accounts containing summary of all debtors and creditors’ balances 
(a) Convention Books (b) Journal Accounts (c) Control Accounts (d) Subsidiary Accounts 
77. Outgoing mail should be (a) recorded in the register (b) recorded in the dispatch book (c) left unread 
(d) all of the above 
78. The information sent out from one organization is called (a) outward mails (b) outgoing mails (c) 
internal mails (d) return outwards 
79. The mail sent from one department to another within the some organization is called (a) incoming 
mail (b) outgoing mail (c) internal mail (d) none of the above 
80. The document showing the data of all the staff in an organization is called (A) nominal roll (b) pay 
roll (c) catalogue (d) voucher 
81. The document that shows records of discussion or events and proceedings that took place in 
particular meeting is called (a) minutes (b) motion (c) bye-laws (d) report 
82 A receipt is a legal evidence of (a) payment (b) supply (c) profit recorded (d) loss recorded 
83. ______________ is used to communicate with individuals outside of the office. (a) Business Letter (b) 
Memo (c) Business Report (d) Invoice 
84. To present a professional image of the company a receptionist should: (a) Have pointless and casual 
conversations about the weather with all visitors. (b) Point out to visitors any shortcomings in their 
dress style(c)Leave confidential paperwork lying on the reception desk where everyone can see it.(d) 
Be calm and polite at all times, and deal with all of their enquiries in a professional and courteous 
manner 
85. The receptionist handles the following documents except (a) diary (b) vouchers (c) visitors book (d) 
visitors slip 
86. A receptionist should have a good memory for names and faces, so they can; 

(a) Remember regular visitors and thereby offer them a quicker and more personal service 
(b) Use computer equipment more effectively. 
(c) Write letters more professionally. 
(d)  Learn to use new office equipment 

87. A visitor wants to park their car in the company car park, what is appropriate thing to be done by 
the security man? (a) Make some polite conversation about their car (b) Point blank refuse, and tell them 
to park elsewhere. (c) If there is a space, issue them a car park pass (d) Tell them there are no spaces 
available, even when there are. 
88. A dictating machine is normally used to…………………message (a) record. 
(b) delete (c)type (d) decode 
89. John wants to destroy a document that he wants no one to see, which office machine would he use? 
(a) dictating machine (b) computer (c) type writer (d) shredding machine 
90. Which equipment is used to store files safely? (a) Computer (b) file equipment (c) photocopier (d) 
file cabinet  
91. Three departments in office organization includes_________, ________ &________ (a) control of stock, 
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purchase department, staff training department (b) trade, cooperative , revenue department (c) control 
of stock, personnel department, account department (d) account department, purchase department and 
personnel department 
92. The sales department (a) markets the products of the department (b) takes the stock of the company 
(d) plans and executes all production works (d) lays down company plan of business 
93. The department that controls and directs the affairs of an organization is…………………. department 
(a) account (b) administrative (c) sales (c) planning 
94. The department in an organization that performs the function of preparing of vouchers and payment 
of salaries and wages of staff is……………………… department (a) Account (b) personnel (c) marketing (d) 
administrative 
95. Office layout is concerned with (a) open office (b) efficient utilization of available space in the office 
(c) essential furniture in the office (d) closed office 
96. All offices perform a variety of (a) communications (b) functions (c) fractions (d) dictions 
97. Another name for private office is (a) office layout (b) close office (c) office sub-division (d) open 
office 
98. In organizing a store, the storekeeper must consider (a) cost paid for goods.(b) The nature of goods 
(c) value of goods (d) Obsoleteness of goods. 
99. Which of the following documents will be needed when goods are received in the store? 
(a). debit note. (b) Credit note (c) consignment note (d) delivery note 
100. Which of the following is not important in store layout arrangement? (a) proper layout 
(b)proper lighting(c) adequate security(d) adequate staffing 
101. A warehouse owned and controlled by an independent business firm is called  
(a) bonded warehouse (b) private warehouse (c) public warehouse(d) company warehouse 
102. In receiving goods, the warehouse must  (a) Inspect goods if required  (b) Check for damage (c) 
Check the goods against on order and the bill of lading (d) All of above 
103. A document which authorizes the issue of materials for use is (a) record requisition (b) materials 
requisition (c) bill requisition (d) maintenance 
104. The purpose of taking inventory is to (a) ensure the store is not empty (b). keep the storekeeper 
busy (c) ensure regular flow of production activities (d) facilitate efficient use of funds 
105 Which of the following is not an inventory? (a) machines (b) raw material (c)finished products (d) 
consumable tools 
106. Which of the following is true for Inventory control? (a) Economic order quantity has minimum 
total cost per order (b) Inventory carrying costs increases with the quantity per order (c) ordering cost 
decreases with lo size (d )All of the above 
107. ________ includes all the activities involved in selling products or services directly to final consumers 
for their personal, nonbusiness use. (a) brokering (b) franchising (c) wholesaling (d) retailing 
108. The means that helps people to travel from one place to another are called mode of ……………….. (a) 
protocol (b)organization © management (d) transport 
109. Which of the following has a major influence on pricing decisions? (a) Customer demand (b) Actions 
of competitors (c) Costs (d) Political, legal and image-related issues 
110. A legal maximum price at which a good can be sold is a price (a) floor (b) stabilization (c) support 
(d) ceiling  
111. The market price of a share of common stock is determined by………………..: (a) The board of 
directors of the firm (b) The stock exchange in which the stocked is listed  (c) The president of the 
company (d) Individual buying and selling the stock   
112. In marketing terms, ___________ refers to what we get for what we pay: (a) revenue (b) cost (c) value 
(d) product   
113. An organization general expression of its overall purpose is known as its (a) Objective (b) Vision 
(c) Goal (d) Mission 
114. Organization is a process of……………….. (a) identifying and grouping of work to be performed (b) 
defining and delegating the responsibility and authority (c) both ‘A’ and ‘B’ (d) none of the above 
115. The person who undertakes life assurance is said to be (a) assurer (b) insurer (c) insured (d) 
assured 
116. The difference between indemnity insurance and non-indemnity insurance is that the latter 
provides………… (a) cover for exporters against risks (b) cover for importers against risks (c) full 
payment to the insured (d) consolation payment to the insured 
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117. Insurance companies operate on the principle of indemnity. This means that an insured person or 
firm collects (a) double the value of loss suffered (b) only half of loss suffered (c) the total sum of the 
premiums paid prior to the loss 
Use the below to answer question 118 and 119  

Name  Insured Amount (N) Actual Value (N) Actual loss (N)  
Amobi  25, 000 100, 000 30, 000 
Ray  30, 000  120, 000 40, 000 
Micheal  40, 000 150, 000 50, 000 

 
118. If Mr Amobi takes a fire insurance policy with average clause, his compensation will be (a) N 70, 
000 (b) N75, 000 (c) N5, 000 (d) N 7, 000 
119. What insurance principle has Mr Micheal violated if he decides to overstate the actual value of his 
property (a) uberrimae fidei (b) subrogation (c) indemnity (d) insurable interest 
120. The right of an insurance company to stand in place of an insured against a third party, who is liable 
for the occurrence of a loss, is the principle of (a) proximate cause (b) insurable interest (c) insurance 
priority (d) subrogation 
121. The temporary insurance certificate issued to the insured before drawing up a policy is a (a) 
testimonial (b) cover note (c) time policy (d) proposal form   
122. Which of the following are essential features of a valid simple contract? (a) Offer and acceptance 
only (b) Offer, acceptance and duress  (c) Offer, acceptance, privity, certainty and duress only (d) Offer, 
acceptance, consideration, intention to create legal relations and certainty of terms 
123. The two main categories under which marine loss falls into are (a) total loss and partial loss (b) 
voyage policy loss and time policy loss (c) particular loss and average loss (d) actual loss and general 
loss 
124. Endowment policy in insurance business is an aspect of (A) accident insurance policy (b) fidelity 
guarantee insurance policy (c) motor vehicle insurance policy (d) life assurance policy 
125. The compensation that insured gets depends heavily on the (A) economic situation (b) premium 
paid (c) risk suffered (d) insurers buoyancy  
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Abstract: Misconceptions in the field of computer science can lead to confusion and loss of 

confidence for students. These misconceptions are based on students' concepts that are not scientifically 

accurate interpretations. One of the major reasons why students find certain computing and scientific 

concepts so tough to acquire is because they suffer an inequality or gap between their early classification 

of a concept and the new learning framework. Resolving misconception challenges in the teaching and 

learning of sciences is not new because according to the past studies, it is believed to manifest 

throughout the life of individuals where students are greatly involved when it comes to teaching and 

learning sciences. The study aims to resolve and correct students’ misconceptions using a practical 

approach and its impact on students’ gender differences. To address these misconceptions, an 

experimental design study was conducted in order to examine the effects of practical approach 

correcting misconceptions among students in computing. The study compared students' scores on Pre- 

Test and Post-Test, comparing their perceptions of computing and the effectiveness of practical methods 

to address them. The population of the study consisted of all undergraduate students in higher 

education institutions in Lagos State. Through the use of random sampling method, 75 undergraduate 

students from Lagos State University of Education were selected. The instrument was subjected to 

reliability index after it was validated by experts in computing. An index of .887 results showed 

significant highly reliable instrument. The results of findings established significant differences between 

the pre-and post-test scores, but only a slight difference between male and female scores observed. The 

study recommends that students should be given the opportunity to investigate and test their own 
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findings of computer science components and software functions in order to build a deeper 

understanding without preconceptions from their prior experiences. 

Keywords: Computer science, Learning, Misconceptions, Practical activities, Teaching. 

 

Introduction 

The misconception has been researched and addressed in depth by a number of scientists working 

in the field of scientific education. First the term "misconception" should be identified. An individual 

experiences misconception throughout their entire life and it interferes with learning and frequently 

makes people dislike science subjects (Rose et al., 2023). The concept of the topic "sciences" is in an 

abstract form, which may cause misunderstandings or finally cause pupils to lose trust in the actual 

knowledge the teacher is trying to pass to them. The early identification of misconceptions can 

encourage interest in the subject and promote self-assurance in the learner. Since science is a subject 

that is correlated with many other subjects, the identification and treatment of problems are crucial for 

the science teacher (Patil et al., 2019). The word "Misconception" is complicated in description and has 

been conceptualsed by researchers at various educational levels and geographical places as substitute 

conceptions, predeterminations, different ideas, conceptual uncertain blocks, mistaken concepts, and 

alternative scoff folds in various situations. Due to a variety of circumstances, including cultural context, 

individual characteristics, teaching-learning processes, students' personal experiences, etc., identifying 

misconceptions can be difficult (Chavan & Khandagale, 2022). Concepts with strange interpretations 

and meanings in students' non-scientifically accurate articulations are referred to as misconceptions. 

To some scholars, the "scientific community sees the word “conceptions” from the different views 

held by them " are referred to as misconceptions and alternative conceptions (Ajayi, 2017; Schmidt et 

al., 2020). All pupils hold misconceptions due to their earlier knowledge. Alternative conceptions among 

students can prevent new learning, which causes issues for instructors. Therefore, teachers are essential 

in assisting pupils in building new knowledge on top of any preexisting foundations (Schmidt et al., 

2020). According to the current theories that have been established by studies conducted over the 

previous three decades, students often enter postsecondary institutions having pre-conceptional beliefs 

that are not always validated by present scientific theories. One might contend that during the tertiary- 

level teaching and learning activities, pre-instructional notions that conflict with modern scientific 

concepts can be easily eradicated. However, educators have a dilemma if these ideas are strongly held 

and it is difficult to change them, because the construction of these beliefs allowed pupils effectively 

navigating their way through earlier cognitive hurdles. 

To this end, studies conducted all across the world revealed that students often have beliefs or 

notions that are at odds with what scientists and researchers know about the world in which we live. 

Now that is known, these false beliefs are frequently referred to as misconceptions, preconceptions, 

naive beliefs, alternative beliefs, or alternative frameworks. As a result, misunderstandings can also be 

referred to as preconceived notions, unscientific views, simple theories, confused conceptions or false 

conceptions, and competing concepts. Students throughout their life have these naive notions. 

According to Thomson et al. (2019), children's perspectives and meanings can significantly differ from 

those of scientists. Their interpretation of science topics differs, which causes confusion in their 

thoughts. The literal definition of a misperception is a false belief. Misconceptions, inaccurate views, and 

incorrect and premature understanding exist in all age groups of students and people worldwide. 

Misconceptions are erroneous beliefs that students form that differs from scientifically recognised 

concepts (Rose et al., 2023). These beliefs, often known as naive or alternate perceptions, are 

particularly resistant to modification. According to Inuwa and Varo (2019), misinformation can have a 
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significant impact on someone's career. An example of a misperception is the belief that software 

engineers can troubleshoot personal computing difficulties. Furthermore, Qian et al. (2019) discovered 

a distinction between the thoughtless mistakes everybody is making and misconceptions regarding 

scientific principles and methods. Students absorb concepts and, on occasion, misconceptions. Rose et 

al. (2023) explored some computer science myths and misconceptions. Their research addressed and 

aimed to dispel these myths in order to give prospective computer science students and the general 

public a more realistic understanding of the field. According to Firat (2017), developing students' 

conceptions of technology beginning in elementary school is a fundamental approach to promoting 

technology literacy in society. Identifying and correcting students' misunderstandings is an essential 

skill for a computer science teacher (Qian & James, 2017). 

Theoretical frameworks 

Two frameworks are offered in this study. They aim to explain misunderstandings, so these 

frameworks are selected based on their relevancies to how a learner interacts with naïve information, 

to also explain the reason and the way in which misconceptions emerge or hinder knowledge creation. 

A learning theory called constructivism places a strong emphasis on how learners actively construct 

their own ideas. Instead of merely taking in information, students actively reflect on their experiences, 

make mental images, and add new information to their schemas. The constructivism encourages in- 

depth learning and comprehension (Mcleod, 2023) while Concept Formation (CF) is an inductive 

teaching strategy that helps students form a clear understanding of a concept (or idea) through studying 

a small set of examples of the concept (Parker, 2023) or Concept Formation can be seen as the process 

by which a person learns to sort specific experiences into general rules or classes (Hunt, n.d.). 

Constructivism 

According to the constructivism, which is concerned with viewing human knowledge as a process 

in which individuals attempt making sense of their environment, students do not learn from scratch, nor 

do they learn as a result of knowledge that is simply transferred to them via an external source. Since 

prior beliefs are crucial to the learning process, depending solely on rote learning may result in 

misconceptions. Incoherent knowledge construction can lead to misconceptions, which can impede 

further cognitive growth. Under this constructivist framework, in the paper examine both domain- 

generalist and domain-specific theories were examined. The constructivist theory argues that people 

acquire knowledge and form meaning based on their experiences and the need for learner autonomy in 

the classroom (Sarbah, 2020; Mandaar & Vijayakumar, 2020). The constructivism is an important 

learning theory that educators employ to help students acquire knowledge, which is based on the 

concept that individuals actively construct or create their own knowledge and that their learning 

experiences determine the nature of reality. Learners use their prior knowledge as a foundation and 

build upon it as they acquire new information. The teacher acts as a guide in the learning process; 

therefore, constructivism supports student-centred learning. In a constructivist classroom, learning is 

viewed as constructed, active, reflective, collaborative, inquiry-based, and evolving. The psychological 

theory of constructivism originates from the rapidly expanding field of cognitive science, primarily from 

the constructivist perspectives of Jean Piaget, the socio-historical work of Lev Vygotsky, and the 

constructivist account of discovery learning by Jerome Bruner (Chand, 2023). When new knowledge is 

integrated into the learner's pre-existing knowledge structures, meaningful learning takes place 

(Ausubel et al., 1968). If a learner can't incorporate new knowledge into their previous knowledge 

structures, it compartmentalises and can't be effectively utilised , which could lead to misconceptions. 

Ausubel defines this as " verbatim, arbitrary, non-substantive incorporation of new ideas into cognitive 

structure" (Cakir, 2008). The rote learning is frequently the cause of the discrepancy between new 
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information and existing knowledge structures. Piaget asserts that learners employ mental patterns to 

speed up learning and comprehension, which is similar to Ausubel's position. To interpret new 

information, these preexisting patterns are utilised. Students experience disequilibrium when their 

preexisting knowledge patterns are unable to account for new information, and the "mental balance" 

needs to be restored. Until equilibrium is established, the learner will either create a new pattern of 

thought or alter an existing one (Cakir, 2008). Therefore, assimilation refers to making slight 

adjustments to an established thought pattern, whereas accommodation refers to fundamentally 

reorganising established patterns. As a result, "incorrect" inculcation or housing usually leads to 

misunderstandings. To explain the above with an example, a novice may simply conclude that, based on 

their understanding of intake, exhalation must also be an active process involving muscles since they do 

not understand how air pressure inside the lungs interacts with atmospheric pressure. Alternately, 

individuals can create a new mental model to convince themselves that exhalation is the result of the 

diaphragm "forcing" air out of the lungs in their attempt to understand the role of "pressure" in 

breathing out. In both situations, the learner develops a misunderstanding as a result of their inability 

to put cohesive information together, possibly as a result of their past knowledge that breathing may be 

understood as an active process. On the other hand, domain-specific theorists (conceptual change) 

contend that misconceptions develop as a result of pupils, for whatever reason, failing to go through the 

essential conceptual change process to accept current scientific knowledge. When pupils are exposed to 

counter-intuitive concepts, conceptual change refers to the process of moving away from naive 

assumptions (Vosniadou & Verschaffel, 2004). It entails rearranging preexisting concepts to support 

current knowledge supported by evidence. Although this theory is founded on Kuhn's idea of a paradigm 

shift, it significantly differs from the domain generalist viewpoint. According to Kuhn's (2012) theory, 

scientists adhere to a set of common assumptions, commitments, and practices. Certain notions can no 

longer be used to explain anomalies as new information is known. A paradigm shift is a process whereby 

scientists may need to create new notions. This idea is used by theorists in this discipline to describe the 

procedure when a student must swap out and rearrange key ideas because the old ones are no longer 

sufficient to explain particular scientific findings. Unlike Piaget, this process is seen as the need to 

reorganise mental structures to place information based on controlled data, rather than a core cognitive 

communication of the learner seeking to achieve equilibrium based on prior knowledge (Larsson & 

Halldén, 2010). 

There are several theories that explain why misconceptions develop in domain-specific fields 

using conceptual change theory. For instance, researchers claim that some scientific concepts are 

challenging for students to understand because their existing understanding may be based on 

antiquated paradigms or frameworks that conflict with more modern, scientifically accepted paradigms 

(Sarbah, 2020; Mandaar & Vijayakumar, 2020; Chand, 2023). These simplistic frameworks are hard to 

alter because they give students a somewhat cogent explanation for some scientific occurrences and are 

frequently reinforced by real-world events. Typically, students don't recognise these errors in reasoning 

and just add new information to their preexisting cognitive frameworks, which leads to erroneous 

conclusions. Therefore, a profound and ontological category shift is necessary for the acquisition of 

scientific conceptions (Vosniadou & Verschaffel, 2004). The lack of critical thinking, knowledge 

fragmentation, a lack of transfer, poor instruction, and, most importantly, misconceptions that 

contradict the most current scientific results are frequently to blame for the learning problems that 

many students encounter when learning scientific material. Because their first worldview provides a 

"relatively coherent system of explanation" that is based on actual experience and years of confirmation, 

students have a difficult time modifying this framework. Teachers who work with multicultural students 

should be aware that some students still follow traditions that may be at odds with current scientific 

knowledge. 
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Due to the ontological transformations, they must make in order to categorise things, students 

may end up with competing beliefs between their past and new knowledge (Miller, 2022). Students find 

it difficult to grasp several scientific and computing concepts because their initial classification of a 

subject and the new learning context don't match. The incompatibility hypothesis is the name given to 

this idea of mismatch (Miller, 2022). Consider "Flash drive" and "Hard disc" as examples. Based on 

textbook illustrations, students can classify these topics as "Memory" of a computer system. The student 

must constantly switch between two conceptual categories in order to understand them as long as prior 

knowledge and new information are incompatible. It can be challenging to overcome naive notions by 

education or confrontation if new concepts are incompatible with an underlying assumption. Hence, the 

constructivism can build individual and social knowledge, it contributes a positive impact on 

educational progress to improve students' abilities because constructivism opens the learner's curiosity 

about something new (Suhendi & Purwarno, 2018). These beliefs remain across age groups, educational 

levels, and individual pupils, resulting in consistent misconceptions among students across historical 

periods. 

Concept formation 

This theoretical framework, which is concerned with the concept development, is related to the 

negotiation of new knowledge. One can trace the origins of views on concept formation to the 

philosophers Kant, Locke, and Mill, who contended that a concept is a cognitive unit with meaning. The 

definition of a concept as a "unit of knowledge" so includes mental symbols as well as abstract ideas. A 

more modern perspective to examine the function of threshold ideas is that concepts are mental 

representations that can be interpreted as either mental images or word-like symbols in a "language of 

thought", it is also important to understand concepts not as mental and neutral representations but as 

different and related perspectives that unfold through specific ways of speaking and thinking in a 

horizon of positioned meanings (Guzmán et al., 2022; Bakanauskas et al., 2020). Languages are mirror 

images of one another, concepts can be thought of as actual objects that relate to and are comprehended 

by symbols or words. An act from teacher or students can be used to represent abstract concepts. As a 

result, an abstract notion is not always an image or mental representation in the mind, but rather an 

abstraction of a formal concept derived from the activity it performs. As a result, one could argue that if 

medical students experience issues during the concept formation process (for example, having their 

mental models simplified based on two-dimensional illustrations in textbooks or having difficulty 

creating abstract concepts from their mental models), they may be experiencing concept formation 

problems. The language may also be crucial in this sense (Brun et al., 2023). The student could get a 

misperception if they lack the scientific and computing vocabulary needed to establish the concept. 

Based on the above background, this study sheds light on the applicability and importance of clearing 

up misconceptions in computer science instruction (Munck, 2023). 

Research Problem 

From observations in past studies, students often enter post-secondary institutions having pre- 

instructional beliefs that are not always validated by current scientific theories. One might contend that 

during the tertiary-level teaching and learning activities, pre-instructional notions that conflict with 

modern scientific concepts can be easily eradicated. However, higher learning educators have the 

challenge to alter these pre-instructional notions in line with current and more acceptable concepts and 

meanings. A series of approaches have been tested in the past to resolve misconceptions in sciences 

most especially in computer science. Therefore, this study uses a practical approach, which is believed 

to actively involve students’ participation, to correct any misconceptions in computer science. 
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Research Focus 

Past studies have established that misconceptions are commonly observed among students in 

sciences, engineering, and social sciences. Therefore, this study focused on the use of a practical 

approach to correct students’ misconceptions in computer science. It also found out whether the gender 

difference among students has any significant implication on students' misconceptions. 

Research Aim 

This study specifically aimed to investigate ways to get rid of misconceptions in the teaching and 

learning of sciences, notably computer science. It also considered how to address or dispel the observed 

myths using a pragmatic approach. In essence, it examines whether student gender differences can 

affect trends in misconceptions. 

Research Questions 

The following research questions guide the study: 

1. Is there any statistically significant mean difference between the Pre- and Post-Test scores of 

students in correcting some misconceptions in computing concepts? 

2. Is there any statistically significant mean difference between male and female students’ scores 

after exposing students to practicals as an approach to correct some misconceptions in computing 

concepts? 

Research Hypotheses 

The research hypotheses to be tested in this study comprised: 

H1) There is no statistically significant mean difference between the Pre- and Post-Test scores of 

students in correcting some misconceptions in computing concepts; and 

H2) There is no statistically significant mean difference between male and female students’ scores 

after exposing students to practicals as an approach to correct some misconceptions in computing 

concepts. 

Research Methodology 

General Background 

In order to examine the effects of practical activities in correcting misconceptions relating to 

computing fields among students in two distinct contexts (Pre-Test and Post-Test), experimental design 

technique was used in the study. The study compared the students' scores on the Pre-Test and Post- 

Test. The Pre-Test was used to gauge the extent of the students' computing misunderstandings, and the 

Post-Test was used to gauge the impact of using a practical approach to address the misconceptions 

after exposing the students to appropriate practicals. The population of the study was made up of all 

undergraduate students in higher education institutions in Lagos State. 

Sample / Participants / Group 

The study used a random sampling technique to select 75 undergraduate students at Lagos State 

University of Education. The term “sampling technique” means the process of selecting a sample of 

observations from a population in order to draw conclusions about the population; additionally known 

as probability sampling. Therefore, 25 students each were sampled from the department of computer 
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science, department of Library and information science, and the department of technology education 

randomly to remove being biased. 

Instrument and Procedures 

The instrument - Achievement Practical Assessment Test called "APAT"- consisted of two stages: 

A and B. Students' personal data, including the gender, class, and age, was requested in section A, while 

questions about hardware and software were included in section B to clear up any misconceptions about 

the concept. Each question was designed to address a specific flaw in the errors that students have been 

making for years. The duplicates of the instrument were used on two separate occasions, one before and 

one after the intervention or treatment. The instrument's contents were evaluated by computer science 

specialists for construct validity and content validity, and then the same instrument underwent face 

validity validation with a subset of the targeted students. Before the test was given, the instrument's 

final version contained all the corrections and observations. The test-retest methodology was used to 

determine the instrument's reliability, and 20 copies of the instrument were given to students who were 

not part of the study's sample but nonetheless members of the population. The findings were split into 

two groups for statistical analysis to determine the reliability coefficient. A good and high dependability 

instrument was indicated by the reliability index of 0.887. 

Data Analysis 

The acquired data were compiled and analysed using the T-Test statistical analysis through the 

use of tables and charts for the student demographic data as well as to test the formulated hypotheses 

raised for the study using the statistical package for the social sciences (SPSS). 

Research Results 

The research results are presented below: 

Table1 

Participants College 

 Frequency Per cent Cumulative Percent 
 College of Information and Technology 

Education 
39 52.0 52.0 

College of Science Education 36 48.0 100.0 
Total 75 100.0  
Source: author's own development. 

Table 1 lists the participants' colleges within the institution. As is evident, a total of 75 students 

participated in the study, including 39 from the College of Information and Technology Education and 

36 from the College of Science Education. 

Table2 

Gender of the Participants 

 Frequency Per cent Cumulative Percent 
 Male 40 53.3 53.3 

Female 35 46.7 100.0 
Total 75 100.0  

Source: author's own development. 
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The gender disparity among the participants is shown in Table 2. It discloses that a total of 75 

students, including 35 female and 40 male students, participated in the study. 

Table3 

Educational Level of the Participants 

 Frequency Per cent Cumulative Percent 

 100 Level Students 37 49.3 49.3 

200 Level Students 38 50.7 100.0 

Total 75 100.0  

 

Source: author's own development. 

Table 3 shows that 38 students from the 200-level participated, while 37 students from the 100 

level did not. This suggests that both levels should have an equal sample size to prevent bias. 

Table4 

Paired Samples Statistics 

  Mean N Std. Deviation 

Pair 1 Pre-Test Scores 30.6933 75 10.49321 

 
Post-Test Scores 88.1200 75 9.21215 

 

Source: author's own development. 

Table5 

Paired Samples T-test 

 Mean Std. Deviation t df Sig. (2-tailed) 

Pair 1 Pre-Test Scores - Post-

Test Scores 

-57.42667 14.49713 -34.305 74 .000 

Source: author's own development. 

A paired-sample t-test was conducted in order to evaluate the significant mean difference between 

the Pre-Test and Post-Test scores of students in correcting some misconceptions in computing concepts. 

There was a statistically significant increase in students’ scores from the Pre-Test scores (M=40.17, 

SD=10.49) to Post-Test scores [M=88.12, SD=9.21, t(74)= -34.305, p<.0005] of students. The eta squared 

statistic (.94) indicated a large effect size. 
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Table6 

Group Statistics 

 Gender Group N Mean Std. Deviation 

Post-Test Gender Scores Male Post-Test Scores 40 87.0000 9.79272 

 
Female Post-Test Scores 35 89.4000 8.45820 

Source: author's own development. 

Table7 

Independent Samples Test 

 F Sig. t df Sig. (2-tailed) 

Post-Test 

Gender Scores 

Equal variances 

assumed 

2.648 .108 -1.128 73 .263 

Source: author's own development. 

An independent-samples t-test was conducted to compare the students’ practical scores for males 

and females to correct some misconceptions in computing concepts. There was no significant difference 

in scores for males (M=87.00, SD=9.79) and females [M=89.40, SD=8.46; t(73)= -1.128, p=.263]. The 

magnitude of the differences in the means was very small (eta squared=.0169). 

Discussion 

Trying to give the answer the first research question: “Is there any statistically significant mean 

difference between the Pre- and Post-Test scores of students in correcting some misconceptions in 

computing concepts? the results showed statistically significant mean difference between the pre-test 

and post-test scores. This means that the empirical method is good for correcting misconceptions in 

sciences. This assertion is buttressed by what Marsh and Eliseev (2019) said since students frequently 

make mistakes while learning, one essential objective of education research is to identify the best 

methods for correcting these mistakes. The author used empirical methods for studying error 

correction, describes data to show what is most effective, and provides guidance for teachers on how to 

correct students' mistakes. On the contrary, the second research question says “Is there any statistically 

significant mean difference between male and female students’ scores after exposing students to 

practicals as an approach to correct some misconceptions in computing concepts?” Was not significant. 

It implies that gender issue is not a factor to measure misconceptions of students towards learning 

computing or sciences. The study of Ajai and Imoko (2015) in assessing gender differences in 

mathematics achievement and retention by using Problem-Based Learning (PBL). The study revealed 

that male and female students taught algebra using PBL did not significantly differ in achievement and 

retention scores, thereby revealing that male and female students are capable of competing and 

collaborating in mathematics. In addition, this finding showed that performance is a function of 

orientation, not gender. Oribhabor (2020) examined the influence of gender on academic achievement 

in Mathematics among senior secondary school students in Bayelsa State. The result of the analysis 

revealed that there is a significant difference in the Mathematics achievement of the male and female 

students in favour of the males. Also, Adigun et al. (2015) studied the relationship between student’s 
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gender and academic performance in computer science in New Bussa, Borgu local government of Niger 

state. The results of the study showed that male students did not perform better than females’ 

counterparts except with slight differences. 

In testing the formulated hypotheses, and with a t-value of -34.305 and a p-value of .0005, the 

results from Tables 4 and 5 demonstrate that there was a statistically significant rise in students' scores 

from the Pre-Test scores (M=40.17, SD=10.49) to the Post-Test levels (M=88.12, SD=9.21). In order to 

determine the effects of the differences, the eta squared statistic was used; the value of .94 indicates a 

significant effect size; implying that in two cases there were significant differences between the pre-test 

and post-test results. This implies that students’ misconceptions were corrected and their level of 

understanding improved, which was reflected in their performance in the post-test score - eta squared 

statistic of .94 proved this. The Pre-test scores were used to know the level of students' misconceptions 

in various areas of computer science. The results were in consonance with past studies using different 

approaches like interviews, focus groups and other methods. Their previous knowledge and the current 

knowledge gap may be responsible for the stark disparity. Because of this, Qian and Lehman (2019) 

recommended that computer science instructors be aware of their students' misconceptions and ready 

to assist them in developing a thorough understanding of computing principles. Okorocha et al. (2010) 

added that if kids are not provided with accurate information, they would become grossly deformed. 

The phrase "Information is power" lends credence to this viewpoint since when people lack knowledge, 

they become distorted. Marsh and Eliseev (2019) used a similar approach to identify and correct the 

misconceptions. 

With a t-value of -1.128 and a p-value >.05 indicating its non-significant level of scores, Tables 6 

and 7 demonstrated that there was no significant difference in the scores for males (M=87.00, SD=9.79) 

and females (M=89.40, SD=8.46). In order to determine the effects of the differences, the eta squared 

statistic was used; the value of .0169 indicated a very modest effect size; implying that the scores of men 

and women were just marginally different. According to the results no statistically significant difference 

was found. It suggests that the preconceptions about computing that the teacher needs to dispel using 

realistic or other effective strategies are present in both male and female students (Adigun et al., 2015; 

Oribhabor, 2020). 

Conclusions and Implications 

The study provided important insights into how misconceptions in computer science can impede 

the creation of coherent knowledge and possibly provide obstacles when students are expected to 

complete challenging cognitive tasks like scientific reasoning. The study also explored and made an 

effort to debunk a number of widespread myths and misconceptions that people, including students, 

tend to believe. Because researchers can delve deeper during them, especially in an interview, 

interviews and other instruments may reveal more details regarding the nature and causes of each 

misunderstanding. Contrarily, a wider range of misunderstandings can be dispelled through practical 

work since it prompts students to question their previous knowledge beliefs when they conflict with 

new ones. 

Research Limitations 

The number of participants in the study and the number of computer systems available to correct 

misconceptions were insufficient, limiting the generalisability of the study's findings. Additionally, there 

was insufficient monitoring of the students to ensure that they carried out their assigned tasks. Hence, 

given that this study was carried out in a classroom setting, there were numerous instances of some 

students seeking to dominate their peers while receiving practical guidance. 
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Research Recommendations 

It is therefore recommended that students need to get a deeper understanding free from the 

misconceptions from their prior experiences, they must be given the opportunity to investigate and test 

their own findings of the computer science pieces and software operations as well as their boundaries. 

Teachers should address common misunderstandings about various areas of computing by learning 

more about their history and preparing for when they come up in the lab or classroom and since 

conceptual change does not happen immediately, teachers should be encouraged to review prevalent 

misconceptions. 

Suggestions for Future Research 

This study suggests that other studies employ the hypothesis testing using alternative approaches 

and dig deeper into misconceptions outside of computing. Misconceptions cut across various filed of 

learning from sciences to engineering to social science and even languages, so it is suggested that similar 

studies should be extended to the aforementioned fields of study. This study concentrates on the use of 

a practical approach to correct misconceptions. It is also suggested that further studies should use an 

integrated approach to carry out similar studies, by combining two methods together to achieve better 

results. It is recommended in future research studies, that researchers should increase the number of 

participants for easy generalisation of the findings. Critical attention must be paid to where the practical 

will take place, the resources available for the practicals and human resources for effective and efficient 

conduction of the practicals. Hence, attention must be channeled to issues of some students trying to 

dominate other students while practical activities are going on in the laboratories. A week or two must 

be set aside to brainstorm with students and staff regarding the use and ethics of the use of laboratory 

gadgets and equipment It is vital to investigate through research and hypothesis testing how 

misconceptions can be corrected using different approaches apart from the above-mentioned methods. 
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Abstract: The aim of this paper was to evaluate the effectiveness of the “Mathematica Application” 

in examining and graphically presenting quadratic functions. This study has the potential to improve 

teaching and to help choose the most effective tools for examining and presenting quadratic functions. 

The purpose of this research was to evaluate the effectiveness of the "Mathematica Application" in 

examining and graphing quadratic functions. The method used to evaluate the effectiveness of the 

“Mathematica Application” was a combination of qualitative and quantitative analysis. In the qualitative 

analysis, the students' experience with the Mathematica application in examining quadratic functions 

and presenting them graphically was examined. The users were music school students who have used 

the application in order to study quadratic functions in the context of learning mathematics. Also, the 

quantitative analysis was used to analyse the performance of the Mathematica application in the 

graphical representation of quadratic functions. The sample of the study is represented by students of 

the tenth grade, where it is a purposive sample, since these learning units are covered in this class. The 

results of this evaluation are important to the community of mathematicians and users of the 

Mathematica application. The findings of the study show a positive assessment by the students on the 

efficiency and performance of the Mathematica application in examining and graphing quadratic 
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functions. These findings provide implications for improving teaching and establishing the Mathematica 

application as a suitable tool for studying quadratic functions in the context of mathematics education. 

By incorporating the Mathematica application into the teaching and learning process of mathematics, 

students' interaction and understanding of this important mathematical topic can be increased. 

Keywords: Application, effectiveness, graphic presentation, Mathematica, quadratic functions, 

students. 

 

Introduction 

Computer applications have become an integral part of many fields of study and work today. In 

the field of mathematics and education, they provide powerful tools to analyse represent and review 

mathematical functions (Aydın, 2005). One of these outstanding computer applications is the 

"Mathematica Application", developed by Wolfram Research. Mathematica is a specialised mathematics 

and programming environment that can be used to solve a wide range of mathematical problems and 

create graphical representations of functions. In recent years, the integration of technology, especially 

computers, into the teaching and learning of mathematics has gained considerable attention in 

education systems around the world. The use of computers has shown a great potential able to improve 

the learning experiences of students at various school levels. Theoretical and empirical evidence 

suggests that technology-integrated tools can create a more dynamic and interactive learning 

environment, promoting a deeper understanding of mathematical concepts and fostering students' 

critical thinking and problem-solving skills (Haleem et al., 2022). One of the main advantages of using 

computers in mathematics education is the ability to provide visual representations and simulations. 

Graphics tools, dynamic geometry software, and mathematical modelling applications allow students to 

visualize abstract mathematical concepts, such as quadratic functions, in a tangible and meaningful way. 

This visual approach helps students understand complex ideas more easily and enables them to explore 

different scenarios, making learning math more engaging and enjoyable (Velázquez & Méndez, 2021). 

This paper aimed to evaluate the effectiveness of the “Mathematica Application” in examining and 

graphically presenting quadratic functions. Quadratic functions are important in mathematics and the 

applied sciences, and graphing them is a key tool for understanding their characteristics and patterns. 

This study has the potential to improve future teaching and help choose the most effective tools to 

examine and present quadratic functions. By incorporating the Mathematica application into the 

process of teaching and learning mathematics, students' interaction and understanding of this 

important mathematical topic can be increased. 

Research Problem 

Until now, the examination and graphing of quadratic functions have been accomplished mainly 

by traditional methods, including the use of hand-drawn graphs, mathematical tables, or some other 

analogous tool (Nielsen, 2015). This can have limitations in how quadratic functions can be examined 

and understood more interactively and visually. The problem is that in the absence of a specialised and 

powerful environment, in the presented experience as teachers it seems difficult to present the graphs 

of quadratic functions in a clear and understandable way for some students and teachers of 

mathematics. This can affect the inclusion and deep understanding of the concepts of quadratic 

functions and their applications. 
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Research Focus 

To solve this problem, “Mathematica Application” as a potential tool to examine and graph 

quadratic functions was identified. However, there has not yet been a detailed evaluation of the 

effectiveness and performance of this application in the context of quadratic functions. So, the need to 

evaluate the “Mathematica Application” in examining and graphing quadratic functions is essential to 

understand how effective and suitable this computing environment is in fulfilling these goals. The 

identification and solution of this problem would enable the use of a modern and specialized tool to help 

in the learning and understanding of quadratic functions, thus improving the performance and 

experience of students and professors in teaching mathematics. 

Research Aim and Research Questions 

The purpose of this research was to evaluate the effectiveness of the "Mathematica Application" 

in examining and graphing quadratic functions. In order to achieve this goal, we aim to analyse students' 

experience and use of the Mathematica application in examining quadratic functions and their graphical 

representation. Their comments and ratings to evaluate the level of use, benefits and difficulties they 

encountered in using this application will be taken into account. 

Research questions: 

1. How effective is the “Mathematica Application” in examining and presenting 

quadratic functions? 

2. What are the main benefits and difficulties of using Mathematica to graph quadratic 

functions compared to traditional methods? 

3. Has the Mathematica application improved the understanding and learning of quadratic 

functions among mathematics students? 

Research hypothesis: 

H1: “Mathematica application” is an effective tool for examining quadratic functions and 

their graphical representation. 

H2: The use of Mathematica to graph quadratic functions has obvious benefits and 

difficulties compared to traditional methods. 

H3: The use of the Mathematica application has a positive impact on the understanding and 

learning of quadratic functions among students. 

Literature Review 

Research in this studied field is lacking in our country, so this paper bases on the review of 

international literature as follows. Mathematica application is a powerful computer algebra system 

developed by Wolfram Research (Wolfram, 1999), and the lead developer is Stephen Wolfram. It is a 

very high-level programming language that is suitable for different types of mathematics courses. The 

Mathematica application is a system for doing mathematics with computers. It includes arbitrary 

precision and exact numerical calculations, symbolic calculations, graphics, sound, hyperlinks, and 

documentation in an easy-to-use software package. The computer algebra system Mathematica is an 

attractive medium for teaching mathematics. Several computer algebra systems exist, such as 

Mathematica and others, and at this level, it is largely a matter of taste which system one chooses to use. 

However, looking a little further, it is the opinion of the authors that (Jonassen, 2002). Mathematica is 
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superior to the others. The Mathematica application works with input-output logic, has a graphical 

interface, and is easy to use to create graphs (Ardic & Isleyen, 2017). Mathematica's ease of use and 

animation features provide students with an environment to discover, experiment, identify patterns, 

generate and test conjectures, and visualize multiple representations of the derivative concept in ways 

that were impossible using the whiteboard and the pencil (Shatila et al., 2016). 

The results of the study by Bataineh et al. (2019) showed that the teaching method using 

computerised educational materials using the Mathematica application, in the experimental group was 

more effective in developing students' skills for solving the derivative problem and its applications. This 

approach provided students with multiple representations of derivative concepts, which were useful 

when solving different context problems, and also motivated students to think in critical and innovative 

ways. The author showed how to use Mathematica to quickly perform calculations that would be time- 

consuming and potentially time-consuming if done by hand (Baumann, 2000). Also, from the study of 

the author Orhani (2021), the findings reflected the high results of the participants regarding the 

integration of technology in mathematics lessons. Mathematica can motivate and help students develop 

the essential mathematical concepts and skills needed in their fields (Sholahudin, 2017). Based on 

previous research conducted by Musyrifah et al. (2021) in the development of learning modules, the 

resulting product is valid, useful, attractive, practical, and suitable for use. The Mathematica app would 

revitalize the learning process and encourage creativity, critical thinking, and innovation. There is a 

urgent need to make the teaching and learning of science, math, and engineering more hands-on, 

practical, and fun, says AUC (n.d.). Mathematica software provides easy and effective access to students 

to many representations of derivative concepts. There are few studies that have been conducted on the 

use of Mathematica as a tool for first year college students. Mathematica provides a powerful interactive 

and dynamic working environment, which when integrated in teaching and learning results in a great 

improvement in the effectiveness of lecturing. Mathematica is one of the most popular CAS which has 

positive effect on learning theoretical and applicable mathematics. It also improves students’ 

mathematical knowledge as it motivates the student to build their mathematical concepts (Vorob’ev, 

2012). Many universities were interested in improving their mathematics students’ understanding and 

performance. Reform movements to the mathematical courses such as calculus suggested that CAS (such 

as Maple and Mathematica) are used in teaching calculus to increase students’ conceptual 

understanding, improve students’ ability in problem solving and develop positive attitudes towards 

mathematics and technology (Tall et al., 2008). The traditional teaching on mathematics subjects, based 

on lectures and seminar classes can be integrated with laboratory classes in which the corresponding 

CAS is used to reinforce the theoretical problems and solving nonstandard and practically oriented 

problems with tedious computations. (Tersian & Chaparova, 2020). The importance of Mathematica 

software in teaching Analytical Geometry is undeniable. This was observed on the development of 

teaching materials of Analytic Geometry using Mathematica software in the development of students' 

representation, and research on improving the achievement and learning independence of differential 

calculus students of the mathematics education program of Universitas Negeri Yogyakarta using the 

software Mathematica (Listyani, 2006). Strogatz (2013) in his book introduces us to quadratic functions 

and makes it easy to understand how they vary and how they affect graphs. It explains the use of the 

Mathematica application to visualise these functions and shows how this technology can help solve 

complex mathematical problems in a fast and accurate way. In the book “Mathematica in Action: 

Problem Solving Through Visualisation and Computation” by Borwein and Bailey (2009), along with the 

contributions of other authors, provide an in-depth perspective on the power of Mathematica in solving 

mathematical problems. Using the Mathematica application before moving on to manual solutions has 

been shown to be a powerful tool to speed up problem-solving time and better understand mathematical 

concepts. In addition to solving mathematical problems, they show that the Mathematica application 

also illustrates use in other sciences, making it attractive to students, professors and researchers of 
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various fields. Mathematica in Education by Dziubak et al. (2014) is an informative and inspiring book 

for anyone interested in the use of Mathematica in mathematics education and other sciences. The 

authors provide examples of the successful use of Mathematica in teaching and research, showing how 

this technology can help improve the teaching and understanding of mathematics and solve complex 

problems in other fields of knowledge. In the future, this research may pave the way for further 

development of mathematics teaching and technology integration in a more intentional and conscious 

way. 

Research Methodology 

General Background 

This research was exploratory and combined, using a mixed methodology that included elements 

of qualitative and quantitative research. Exploratory research is a type of research that aims exploring 

and better understanding a certain topic or problem, fulfilling the defined purpose and bringing new 

knowledge and new perspectives on the research subject (George, 2021). In this case, our research aims 

to explore the effectiveness of the “Mathematica Application” in examining and graphing quadratic 

functions. 

Mixed Methods Research involved the use of combined methods in a study, including data 

obtained from qualitative and quantitative research. The combination of these two methods helped in a 

more complete understanding of the research subject and provides a broad and detailed perspective on 

the topic of study (George, 2021). 

So, our research was of an exploratory type, aiming to understand and discover how the 

“Mathematica Application” helps in examining and graphing quadratic functions. Also, the research was 

with combined data, including first the graphical analysis produced by the Mathematica application 

(quantitative data) and then the data obtained from the interviews (qualitative data). Combining these 

data allows us to achieve a more detailed understanding and provide affordable and reliable results for 

evaluating the effectiveness of the Mathematica application. 

Sample / Participants / Group 

In this research, the main included participants were high school students from the tenth grade 

with a total of 25 students. The samples were selected purposively, in a specific group of mathematics 

students since quadratic functions are elaborated in these classes. The selection of the sample was made 

taking into account the necessary criteria, such as experience in using the “Mathematica Application” 

and knowledge of quadratic functions. Throughout the selection process, it has been ensured that the 

subjects are motivated and suitable to give their contribution to the evaluation of the effectiveness of 

the Mathematica application in the examination and graphical presentation of quadratic functions. In 

the research, first with all the participating students, the traditional approach was used, and then with 

all the students, the alternative approach was used using the Mathematica application. The issue of 

sensitisation was carefully and responsibly handled in order to ensure that all study participants had a 

clear perception and felt involved and informed about both methods used the traditional one and the 

alternative one using the Mathematica application. 

Instrument and Procedures 

Data collection methods included two main aspects: qualitative data collection and quantitative 

data collection. 

Qualitative data were obtained through individual and group interviews with students. These 
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interviews were used to obtain information about their experience with the Mathematica application, 

its use for examining quadratic functions, and their assessment of the performance and benefits of this 

application. The interviews were structured with open and closed questions to ensure a wide range of 

responses. The purpose of the questions for this research was to explore the effectiveness of 

Mathematica in examining and graphing quadratic functions, and to evaluate the benefits and difficulties 

of using Mathematica compared to traditional methods. The questions aimed to reveal users' 

perceptions, experiences and feelings towards the Mathematica application and its impact on the 

understanding and learning of quadratic functions. The survey was used to gather student perceptions 

and measure a subjective assessment of the effectiveness of the Mathematica application. On the other 

hand, the observation allowed evaluating the practical use and performance of the Mathematica 

application by students during the presentation of quadratic functions in class. 

Quantitative data included the examining and graphing quadratic functions through the 

Mathematica application. A data set of known quadratic functions and use the Mathematica application 

to display their graphs was selected. The tools provided by the Mathematica application to determine 

the significant points of the functions, analyse the shape of the functions, and compare the graphs 

produced with the appropriate graphs of the functions were used. This data was important to evaluate 

the level of conformity and the quality of the graphical representation of the Mathematica application. 

Data Analysis 

The data analysis sub-chapter for this study aimed to explore and find out how "Mathematica 

Application" helps examining and graphing the quadratic functions. The analysis process was carried 

out with appropriate methods to handle the data collected from interviews with focus groups and 

observations in a detailed and systematized manner. After transcribing the focus group interviews and 

analysing the observations, coding techniques were used to identify the themes covered and group 

student responses into specific categories. Part of the data analysis was also carried out with 

quantitative methods, using statistical software to measure the distribution of responses and to 

calculate the different percentages of students in the codified categories. The results of the analysis are 

interpreted critically and carefully to arrive at accurate conclusions supported by the collected data. 

Methodology validation 

To ensure the validity and reliability of the research results, several strategies were implemented. 

For the validation of qualitative data, the triangulation technique to confirm and verify the results by 

comparing them with data collected from other entities and alternative sources were used. For 

quantitative data validation, replication and independent testing techniques to verify the results and 

ensure the accuracy of our analyses were used. We also ensured that all ethical issues and necessary 

standards of data protection and confidentiality were respected throughout the research process. 

Through these research methodology methods and strategies, accurate and reliable results to evaluate 

the effectiveness of "Mathematica App" in examining and graphing quadratic functions were provided. 

Since the application was available on the Wolfram Mathematica open-source web page, there was no 

reason to ask for permission from the author to use the Mathematica application. To check the accuracy 

of the examination and graphical presentation of the quadratic function, we as mathematics teachers 

were ready to take care of this process. To achieve the triangulation technique in this study several 

alternative sources of data were used, such as previous studies on the use of Mathematica in teaching 

and mathematics, observations and discussions with teachers and students, review of student papers, 

and interviews with students. 
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Research Results 

In this chapter, the results of the given research on evaluating the effectiveness of the 

“Mathematica Application” in examining and graphing quadratic functions were presented and 

analysed. This chapter includes a summary of data collected from qualitative and quantitative research 

methods, providing a clear and detailed overview of the perceptions and experiences of users of the 

Mathematica application. 

The results collected from the observation of the use of the "Mathematica Application" in the 

examination and graphical presentation of quadratic functions by the students are as follows. The ease 

of creating graphs Through the Mathematica application, great ease of creating graphs of quadratic 

functions was noticed. Students were able to quickly visualise the shape and characteristics of functions. 

The Mathematica application provided valuable assistance in identifying critical points of quadratic 

functions, such as extremum points and inflection points. Students used the Mathematica application's 

available tools to easily find critical point values. Also, the Mathematica application provided a detailed 

representation of graphs of quadratic functions. Students discovered important points such as zeros of 

the function, and monotonicity of the function through graphing. An important advantage that was 

observed in the Mathematica application was the ability to change the parameters of the quadratic 

functions and display the changes on the graph. Students experimented with coefficient values and 

assessed their influence on the shape and motion of the function. Also, the Mathematica application 

provided accurate results in the graphical representation of quadratic functions. The produced graphs 

are fully adequate and accurate in representing the shape and characteristics of the functions. Therefore, 

the results of the observation show that the Mathematica application was a powerful and effective tool 

for examining and graphically presenting quadratic functions. Students benefit from the ease of use, help 

in identifying critical points, detailed graphing, the ability to change parameters, and accurate graphing 

results. Below we present a part of the examination and graphical representation of the quadratic 

function 𝑦 = 𝑥2: 

Figure 1 

Mathematica Application 
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The results table shows the percentage of examples that students worked on in class, comparing 

the traditional method of solving quadratic functions with the use of the Mathematica application to 

solve them. The percentages shown represent the distribution of responses according to three 

categories: complete solution, partial solution, and lack of solution. 

The analysis of the quantitative results allows us to evaluate the performance of the Mathematica 

application in presenting complete and partial solutions of quadratic functions, as well as identifying 

cases when the Mathematica application does not provide solutions. This gives us a clear impression of 

whether the application is efficient in handling quadratic functions compared to traditional methods. 

Below we present these results: 
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Table 1 

The Results from the Assessment of the Students During the Examination and Graphical Presentation of 

Quadratic Functions 

No. 
Quadratic 

functions 

Traditional method (solution in 

a notebook) 

Alternative method (solution 

with Mathematica application) 

Complete 

solution 

Partial 

solution 

Not 

resolved 

Complete 

solution 

Partial 

solution 

Not 

resolved 

1 𝑦 = 𝑥2 48% 28% 24% 84% 0% 16% 

2 𝑦 = −𝑥2 40% 40% 20% 80% 0% 20% 

3 𝑦 = 𝑥2 + 1 40% 32% 28% 84% 4% 12% 

4 𝑦 = 𝑥2 − 2 44% 28% 28% 76% 8% 16% 

5 𝑦 = −𝑥2 + 3 48% 24% 32% 76% 4% 20% 

6 𝑦 = −𝑥2 + 2𝑥 + 2 36% 20% 44% 72% 4% 24% 

7 𝑦 = (𝑥 − 3)2 − 2 32% 20% 48% 52% 12% 36% 

8 𝑦 = 𝑥2 + 2𝑥 − 15 36% 24% 40% 76% 0% 24% 

9 𝑦 = 𝑥2 − 3𝑥 − 4 44% 28% 28% 80% 4% 16% 

10 𝑦 = 2𝑥2 + 𝑥 + 5 40% 24% 36% 80% 8% 12% 

The diagram below provides a detailed overview of the results of this research and sheds light on 

the role and benefits of the "Mathematica Application" in examining and graphing quadratic functions. 

In the following, these results will be discussed and evaluated, linking them to the research hypotheses 

and the main goals of the study: 

Figure 2 

The Results from the Assessment of the Students During the Examination and the Graphical Presentation 

of Quadratic Functions 

 

 

Through traditional methods (solving in a notebook), the percentage of complete solutions for 

quadratic functions it ranged from 32% to 48%. The percentage of partial solutions varied from 20% to 

40%, while the percentage of cases where the solution of the quadratic function was not achieved it 

ranges from 24% to 48%. 
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Through the alternative method (solving with the Mathematica application), the percentage of 

complete solutions for quadratic functions was higher and ranged from 72% to 84%. The percentage of 

partial solutions varied from 0% to 8%, while the percentage of cases where the solution of the quadratic 

function was not reached it ranges from 12% to 36%. 

The results showed that the use of the Mathematica application has provided a significant benefit 

in the complete solution of quadratic functions, achieving high percentages of complete solutions for 

most of the tested cases. The alternative method has also offered a considerable advantage in the 

graphical presentation of quadratic functions, offering clear and understandable solutions for most 

cases. 

Data collected from the focus group interviews with students to assess their experience with 

Mathematica in examining and graphing quadratic functions yield these findings. A student said he used 

the Mathematica app to examine quadratic functions for a class project. He noted that the Mathematica 

application made easier the understanding and graph of the quadratic function and to identify critical 

points such as extremum points and turning points. Another student expressed that the Mathematica 

application helped visualising quadratic functions interactively. He pointed out that this gives them a 

deeper understanding of the relationship between the shape of a function and its graph. Likewise, a 

student expressed that the use of the Mathematica application in the graphical presentation of quadratic 

functions makes them more attractive and understandable for students. He observed that graphs drawn 

by the Mathematica application give a better sense of the shape of the function and help in evaluating 

their trends and characteristics. The results showed that the Mathematica application also provided 

options to display multiple graphs in one coordinate, making it easier for students to compare quadratic 

functions and evaluate the differences between them. Some students report that using Mathematica to 

review quadratic functions helped them solve large problems more easily and complete their math 

assignments with more confidence. The data collected from focus group interviews provide us with a 

clear perspective on the user experience with the Mathematica application in examining and graphing 

quadratic functions. Most users have positively evaluated Mathematica's ability to help understand and 

present quadratic functions interactively and engagingly. 

Discussion 

Based on the results of the interviews and observations collected, it can be assessed that the 

“Mathematica Application” was an effective tool for examining and graphically presenting quadratic 

functions. Students have positively evaluated the benefits and performance of the Mathematica 

application in solving quadratic functions and their graphical presentation. The use of the Mathematica 

application has provided obvious benefits in the context of examining and graphing quadratic functions. 

Students have identified the ease of creating graphs, the help in identifying critical points, and the 

detailed presentation of graphs, the possibility of changing parameters, and the correct results of the 

graph presentation as the main advantages of the Mathematica application. The results of the study by 

Bataineh et al. (2019) were consistent with the given study showing that the teaching method using the 

Mathematica application was more effective in developing students' problem-solving skills. The results 

of the study showed that the use of the Mathematica application has brought about a significant 

improvement compared to the traditional methods of solving quadratic functions and their graphical 

representation. The percentage of complete and partial solutions of quadratic functions through the 

Mathematica application has been much higher than with traditional methods. This suggests that the 

Mathematica application provided a more efficient and accurate tool for solving quadratic functions and 

creating graphs. Therefore, it is possible to give answer to the first question of the research that the 

“Mathematica Application” is very effective in examining and graphing quadratic functions, 
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providing a powerful and useful tool for students in understanding and learning these functions. 

According to our findings and the study of Kinlay (n.d.) it is possible to give answer to the second 

research question that the benefits of using the Mathematica application were: Ease in creating graphs; 

Identification of critical points; Detailed presentation of graphics; The possibility of changing the 

parameters; Motivating students to complete the task, etc. However, the difficulties of using the 

Mathematica application were: The requirement for technical knowledge; Lack of wide access; its use 

may be limited due to financial constraints; Difficulty in recognising syntax, etc. The results of the 

research provided answers to the third research question that students have evaluated the performance 

of the Mathematica application in creating graphs of quadratic functions. The app has provided an 

improved and easier experience, helping them better understand quadratic functions and improve their 

graphing skills. Interactivity, the visualisation of many graphs, and ease of use were important aspects 

that have contributed to the positive assessment of students on the performance of the Mathematica 

application. Also, from the findings of this research and from the study of Dziubak et al. (2014), it is also 

possible to give answer to the last question of the research by saying that the Mathematica application 

has influenced the improvement of the understanding and learning of quadratic functions among 

students of mathematics. Improving the understanding of concepts, improving skills in graphic 

representation, facilitating experimentation, and increasing motivation and engagement are the main 

factors that have contributed to this positive impact. The Mathematica application has created a suitable 

and stimulating environment for students to learn and better understand quadratic functions. 

On the other hand, according to the given findings, the hypotheses presented for this research can 

be confirmed. The results of the research and the study by Bataineh et al. (2019) showed to confirm the 

hypothesis H1: The use of "Mathematica Application" was evaluated as an effective tool for examining 

quadratic functions and their graphical representation. Users reported significant benefits in using 

Mathematica for solving quadratic functions and creating their graphs. The results of the presented 

research and the study by Shatila et al. (2016) support the hypothesis H2: The students appreciated that 

the “Mathematica Application” provides graphical representations of quadratic functions 

understandably and clearly. The graphs produced by the Mathematica application were evaluated as 

detailed and perfect in presenting the shape and characteristics of quadratic functions. The results of 

our research and research by Vorob’ev (2012) supported the hypothesis H3: The use of the Mathematica 

application showed obvious benefits compared to traditional methods for the graphical presentation of 

quadratic functions. The Mathematica app helped students better understanding the concepts of 

quadratic functions and improving their graphing skills. Also, the use of the Mathematica application 

increased the motivation and engagement of students in learning this subject. Students rated the 

performance of the Mathematica application in examining and presenting quadratic functions as 

satisfactory and adequate. The application provided an improved and easier experience in creating 

graphs, help in understanding quadratic functions, and the ability to experiment with changing 

parameters. 

One of the main limitations of the research was the sample size used in the survey and observation. 

The limited sample may not be fully representative of the entire population of interest, thus reducing 

the generalisability of the results to a wider group. The use of surveys may involve a degree of 

subjectivity, as students may respond in a manner influenced by their individual perceptions, personal 

experiences and preferences. This may affect the objectivity of the results. The research is based on the 

context of a particular school of students and users of the Mathematica application. The results may 

differ if the research is conducted in a different context or with a different group of participants. The 

limited time for conducting the research may have affected the detail of the analysis and the collection 

of more data. In some cases, a longer duration could provide more information and depth to the study. 

The research focused on using the Mathematica application before traditional methods, but it is 
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possible that using another graphics application or other technology tools would provide different 

results. 

Based on the conducted research, there are some suggestions for future research that could 

expand knowledge and address some of the limitations of the current study. In order to have a wider 

and more complete representation of the population of interest, it is suggested to choose the sample 

size. The use of large samples will increase the statistical certainty and reliability of the research results. 

The current research was conducted in the context of a particular school of mathematics students. 

Future studies may consider using the Mathematica application in different settings. Additional research 

could use a control group to compare the effectiveness of the Mathematica application with other 

methods of representing quadratic functions. Future research could deepen the assessment of students' 

attitudes and expressions towards the Mathematica application. Future research could also compare the 

effectiveness of the Mathematica application with other technological tools used for graphing quadratic 

functions. 

Conclusions and Implications 

In conclusion, the given research aimed to evaluate the effectiveness of the “Mathematica 

Application” in examining and graphically presenting quadratic functions. Based on the results of the 

data analysis and their interpretation, it can be concluded that the “Mathematica Application” was a very 

effective tool for examining and graphically presenting quadratic functions. Students have appreciated 

the ease of use of the Mathematica application and the help it provided in solving quadratic functions. 

The Mathematica application provided graphical representations of quadratic functions understandably 

and clearly. Using the Mathematica application had obvious benefits compared to traditional methods 

of solving quadratic functions. The Mathematica application provided more accurate solutions and 

perfect graphics, bringing a better user experience. However, the use of the Mathematica application 

had some potential difficulties, such as a lack of technical knowledge and access limitations. 

Nevertheless, students rated the performance of the Mathematica application as satisfactory and 

fulfilling. The application has positively influenced the understanding and learning of quadratic 

functions among students. 

Overall, it can be confirmed that the "Mathematica Application" is an effective tool for examining 

and graphing quadratic functions, providing clear benefits to users. The results of the research showed 

that the Mathematica application has a positive impact on the understanding and learning of quadratic 

functions among students. These conclusions can serve as a basis for using Mathematica in the context 

of quadratic functions and can encourage more research and use of this application in the field of 

mathematics. 

As the landscape of Mathematics education continues to evolve, incorporating the "Mathematica 

Application" into quadratic function learning offers promising prospects for the future. The results of 

the research highlighted its effectiveness in enhancing students' understanding and graphical 

representation of quadratic functions, making it a valuable resource to be integrated into curricula. 

Embracing the potential of innovative technologies like the "Mathematica Application" will foster a 

dynamic and engaging mathematics learning environment in the future perspective. Continual research 

and adaptation, considering the ever-evolving educational landscape, will ensure that quadratic 

function education remains relevant, effective, and impactful for future generations of learners. 
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Abstract: Teachers’ commitment to entrepreneurial education determines the effect of an 

intervention program. The objectives of the study, which was conducted in 2019, were both to explore 

seventy-five (75) teachers’ perceptions on entrepreneurial education and ways of implementing it and 

record the differences through a questionnaire which was completed before and after the pilot program. 

According to the results, the teachers revealed higher mean values in the post-test, compared to the pre- 

test values, in all items of the questionnaire, except from the one that concerned their preparation during 

the university studies. More specifically, the pilot program seems to have broadened teachers’ 

knowledge on entrepreneurial education and skills. They also recognized its value in learning 

engagement and commitment and selected teachers in elementary education and mathematicians in 

secondary education as the most appropriate professionals to teach entrepreneurship in school as part 

of all subjects through activities and Information and Communication Technologies (ICT). Finally, 

according to the findings, networking and cooperation with the headmaster, teachers’ association 

members, entrepreneurs and parents’ and guardians’ association can have a positive impact on 

entrepreneurial education. This study highlights the necessity not only to enhance teachers’ knowledge 

on entrepreneurial education by including it in their undergraduate studies, their in-service training, 

and the school curricula but also to foster entrepreneurial education at primary and secondary school 

level. 

Keywords: entrepreneurship, entrepreneurial education, teachers, pilot program. 
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Introduction 

Entrepreneurship education is a form of education for students, which aims at developing ideas 

and turning them into action as well as acquiring skills and abilities (e.g., creativity, innovation, risk- 

taking) that facilitate the implementation of these ideas (Lindner, 2019; Secundo et al., 2021). 

EntreComp, a framework launched by the European Commission in 2016, identifies three essential 

pillars that describe entrepreneurship: “Ideas and opportunities”, “Resources” and “Into action” 

(European Commission, 2021). The entrepreneurs of the future are at schools today and 

entrepreneurship education is pivotal in producing successful entrepreneurs. 

Many researchers have investigated the focus that courses and programs on entrepreneurship 

should have, ranging from start-ups, venture creation and business operation (Kassean et al., 2015; 

Lackéus et al., 2016) until developing entrepreneurial life skills and abilities (Gibb, 2002; Jones et al, 

2018). This range also accounts for the confusion that prevails in the literature regarding the variety 

and content of the terminology on the introduction of entrepreneurship in education, which includes 

learning for entrepreneurship (i.e., acquiring knowledge and competences to turn ideas into reality), 

learning through entrepreneurship (i.e., applying the methodology of entrepreneurial process to achieve 

learning goals) and learning about entrepreneurship (i.e., learning about theories and empirical findings 

about entrepreneurship and entrepreneurs) (Gibb, 2005). In this study, the term ‘entrepreneurial 

education’ suggested by Erkkilä (2000) is adopted, which refers not only to a start-up perspective 

(narrow view) but also to personal development, mindset, skills, and abilities (broad view). 

The functionality of entrepreneurial education is better when it is integrated into schoolwork and 

daily school routine. Moreover, the importance of Information and Communication Technologies (ICT) 

in teaching entrepreneurial education and its combination with digital education is often highlighted in 

the literature (Seikkula-Leino et al., 2019). 

Since 2015 all United Nations Member States struggle to achieve the 17 Sustainable Development 

Goals (SDGs) as described in the 2030 Agenda for Sustainable Development that are urgent for peace 

and prosperity for people and the planet (United Nations, 2015). In the Agenda, entrepreneurship is 

described as the driving force that can improve the world and the future and address the challenges of 

our time (Apostolopoulos et al., 2018). Especially, in the post- COVID-19 era all citizens should be 

equipped with entrepreneurial skills that foster creativity and innovation in problem-solving. 

Research Problem 

According to research (European Commission, 2021; Seikkula-Leino et al., 2019), teachers seem 

to lack the appropriate knowledge on entrepreneurial education and how it can be taught. Additionally, 

most teachers in the European Union lack entrepreneurial education competence due to lack of good- 

quality teacher training and support, that would develop their entrepreneurial skills and equip them 

with modern teaching methods and techniques (Hameed & Irfan, 2019). Even though research and 

literature review emphasize the importance of entrepreneurial education, teachers still miss 

information on the requirements and other context elements at the micro-level (e.g., pedagogy, 

didactics, assessment, students, educators, stakeholders and network, online setting, learning space, 

content) (Thomassen et al., 2020; Tsoli & Babalis, 2021a). 

Moreover, according to the systematic review conducted by Jardim et al. (2021), most of the 

educational programs that study and practice entrepreneurship are implemented in universities, less in 

middle and high-schools, and even fewer in elementary schools and kindergartens. The research 

conducted in universities explore mainly social entrepreneurship competency (García-González & 

Ramírez-Montoya, 2023), the determinant factors of entrepreneurial intention (Fragoso et al., 2020), 
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challenges and opportunities due to the COVID-19 pandemic (Liguori & Winker, 2020), the impact of 

programs on entrepreneurial activity (Eesley & Lee, 2020). 

Even though research highlights the role of entrepreneurial education in students’ development, 

there is a gap in the context of primary and secondary education on teachers’ knowledge, understanding, 

competencies and skills as well as their adequate preparation and training to apply entrepreneurial 

education (Colombelli et al., 2022). This study intends to investigate the knowledge and perceptions of 

teachers in three European countries (Greece, Spain, Portugal) based on ‘teachers’ voice’ and focuses on 

factors that lead to a successful implementation of an entrepreneurial education. 

Research Focus 

Based on the above, the present study focuses on the differences between teachers’ perceptions 

regarding entrepreneurial education before and after implementing the pilot program in Greece, Spain, 

and Portugal. It also examines the extent of teachers’ knowledge of the content of entrepreneurial 

education and the factors that influence its implementation at macro (e.g., government policy, 

technological development), meso (e.g., discipline, digital tools, university) and micro level (e.g., 

educators, network, content). It also focuses on the possible enhancement of their knowledge after 

participating in an ERASMUS+ program, in the context of which a 6-month pilot program, entitled 

ETHICSBOARD, was designed, implemented, and evaluated in 2019, with the aim to teach 

entrepreneurship and its’ relation to ethics to students between 10 and 15 years old in three European 

countries, i.e., Greece, Portugal and Spain. Therefore, the main variables of the study are entrepreneurial 

education and factors concerning its implementation and teachers’ perceptions. The current study is of 

scientific interest, because: a) it suggests ways to implement entrepreneurial education at schools based 

on ‘teachers’ voice’, b) it provides data that can be taken into account by educational policy and 

legislation, and c) it may increase awareness of universities to offer compulsory courses focusing on 

developing students’ entrepreneurial competence. 

Research Aim and Research Questions 

In this quantitative study, pre-test and post-test perception surveys were administered to a group 

of 75 teachers of primary and secondary education in Greece, Spain, and Portugal to determine the effect 

of a pilot educational program, called ETHICSBOARD, on teachers’ perceptions regarding teaching 

entrepreneurship in education. The aim of the research was to investigate the impact of the pilot 

program on teachers’ knowledge and perceptions regarding entrepreneurial education (e.g., meaning, 

entrepreneurship skills, importance, requirements, ways of teaching) and record the differences in two 

times, before and after the intervention program. The research questions were: 

• Which are teachers’ knowledge and perceptions on entrepreneurial education with regards 

to 

1) the meaning, 2) the entrepreneurial skills, 3) the importance, 4) the requirements, 5) the 

ways of teaching and 6) the specialties that should be teaching entrepreneurship in education before the 

implementation of the pilot course (pre-measure)? 

• Which are teachers’ knowledge and perceptions on entrepreneurial education with regards 

to 

1) the meaning, 2) the entrepreneurial skills, 3) the importance, 4) the requirements, 5) the 

ways of teaching and 6) the specialties that should be teaching entrepreneurship in education after the 

implementation of the pilot course (post-measure)? 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

185  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

• Are there any differences among pre-measure and post-measure in all the above variables? 

Research Methodology 

General Background 

The aim of the present study was to investigate the impact of a pilot program on teachers' 

perceptions of the importance, the requirements, the appropriate ways to teach entrepreneurship in 

school and other context elements at the micro-level. A training curriculum on entrepreneurship was 

developed for primary and secondary school education based on modern and experiential pedagogical 

approaches, tools, and gamification practices. Moreover, ETHICSBOARD program envisaged two 

portfolios (teaching and learning), an eLearning platform accessible to students with special educational 

needs and/or disabilities, a good practice handbook and policy recommendations on teaching ethics and 

entrepreneurship in school education. Teachers from Greece, Spain and Portugal attended the ‘Train- 

the-Trainer’ event in Athens before implementing the pilot program, which gave them the opportunity 

to discuss and become familiar with the pilot program they eventually applied (Babalis & Tsoli, 2021). 

Pre-testing and post-testing data was collected after asking participants to complete a questionnaire, 

which was developed based on the state-of-the-art report, the user needs analysis and general literature 

review on ethics and entrepreneurship. 

Sample / Participants / Group 

Seventy-five (75) teachers who implemented the pilot program to school students aged 10 – 15 

years old participated in the study. 

Figure 1 

Teachers’ Percentage Based on Their Gender 

 

Source: author own development. 

Most of the participants were women, i.e., sixty-two (62, 82.7%) and thirteen (13, 17.3%) were 

men (Figure 1). 
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Figure 2 

Teachers’ Percentage Based on Their Nationality 

 

 

Source: author own development. 

From the total sample, twenty-five (25, 33.3%) were from Greece, twenty-eight (28, 37.3%) were 

from Spain, and twenty-two (22, 29.3%) were coming from Portugal (Figure 2). 

Figure 3 

Teachers’ Percentage Based on Their Age 

 

Source: author own development. 
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Regarding teachers’ age, five (5, 6.7%) were between 20 to 29 years old, seventeen (17, 22.7%) 

teachers were thirty (30) to thirty-nine (39) years old, thirty (30, 40.0%) teachers were forty (40) to 

forty-nine (49) years old, and finally twenty-three (23, 30.7%) teachers were above fifty (50) years old 

(Figure 3). 

Instrument and Procedures 

Teachers’ perceptions were measured via a questionnaire, which was constructed based on the 

certain theoretical concepts and the empirical results from previous research (Babalis & Tsoli, 2021; 

Jardim et al., 2021; Kassean et al., 2015; Seikkula-Leino et al., 2019). 

Three curricula designed for teachers, students and parents, a teaching and learning portfolio and 

an eLearning course on ethics and entrepreneurship were developed and implemented by the teachers 

in the three above-mentioned countries in the academic year 2019. The duration of the pilot testing of 

pilot program via face-to-face and virtual learning was six months, from February to July 2019. After 

completing the user needs’ analysis, whose purpose was to identify the needs of teachers, parents and 

entrepreneurs using mixed methods, as well as gathering the expertise already practiced at the partner 

schools and surveying the state-of-the-art in this area, a questionnaire was constructed as part of the 

evaluation activity to identify any changes in teachers’ perceptions and competencies in engaging with 

entrepreneurship. The questionnaire consisted of two parts; the first part was concerned with the 

demographical questions (e.g., gender, nationality, age, total teaching experience, etc.) and the second 

part was filled with a 10-items-set self-report scale answered through a 4-point Likert scale format 

ranging from “strongly agree” to “strongly disagree”. Each items-set provided 5 to 7 answers that could 

correspond to teachers’ perceptions. Examples of the items were: Entrepreneurial skills in education 

are…, Education for Entrepreneurship is appropriate to be taught by …, etc. The questionnaire was 

translated into Greek, Spanish and Portuguese, and was distributed to teachers both electronically and 

printed to complete it in approximately thirty (30) minutes. All ethical principles in research were 

followed. 

Data Analysis 

The factor structure and reliability of the questionnaire was acceptable, according to the 

exploratory factor analysis. The examination of the significant differences between pre-test and post- 

test was conducted using univariate and multivariate statistical analyses (Wilks’ Lambda, F-values, p- 

values, partial η2). Follow-up ANOVAs were performed on the subscales where there were significant 

MANOVA effects (Tukey test). Bonferroni adjustment was applied to control for the inflation of Type I 

error (Tabachnick & Fidell, 2006). The means (M) and standard deviations (SD) were also examined. 

Research Results 

Figures 4 to 10 present the differences in the two measures, i.e., before and after the 

implementation of the pilot program. 

In particular, figure 4 presents the means (M), the standard deviations (SD) and the differences (F- 

values) among pre-measure (before the pilot program) and post-measure (after the pilot program) 

regarding the meaning of entrepreneurial education. Based on the teachers’ responses, the results 

indicate that after the pilot program the teachers in total showed higher mean values in four (4) 

statements: 1) assuming roles in school activities, 2) school environment formation by students, 3) 

publish school newspaper, and 4) sale of students’ constructions. 
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Figure 4 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding the Meaning of Entrepreneurial Education 

 

* p < .05, ** p < .01, *** p < .001 

Source: author own development. 

Figure 5 presents teachers’ perceptions on the entrepreneurial skills in education among pre- 

measure and post-measure. In more detail, when comparing the post-measure to the pre-measures, it 

seems that teachers show higher mean values in the following three (3) skills: 1) problem solving and 

responsible decision making, 2) communication and interaction and 3) risk-taking. 

Figure 5 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding the Entrepreneurial Skills in Education 
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* p < .05, ** p < .01, *** p < .001 

Source: author’s own development. 

Figure 6 presents teachers’ perceptions in Time 1 & 2 regarding the importance of entrepreneurial 

education. Results among the two measures (before and after the pilot program) showed statistically 

significant differences in students’ learning engagement and commitment in the measure after the pilot 

program compared to the pre-measure. Nevertheless, all dimensions showed higher mean values as far 

as the importance of entrepreneurial education is concerned, even though not statistically significant 

different. 

Figure 6 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure in 

Teachers Regarding the Importance of Entrepreneurial Education 

 

 

* p < .05, ** p < .01, *** p < .001 

Source: author’s own development. 
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In Figure 7 teachers provided their perceptions with regard to the requirements of the 

entrepreneurial education. Findings didn’t show any statistically significant differences among teachers’ 

responses between pre-measure that took place before the pilot program and after that, in the post- 

measure. 

Figure 7 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding the Requirements of the Entrepreneurial Education 

 

* p < .05, ** p < .01, *** p < .001 

Source: author own development. 

Figure 8 presents the differences between pre-measure and post-measure concerning the 

appropriate way to teach entrepreneurship. The results showed statistically significant differences 

between the two measures in all items, i.e., 1) teach entrepreneurship as a separate course, 2) inhere 

entrepreneurship in school lessons, 3) entrepreneurship as a main school lesson, 4) teach 

entrepreneurship in all-day school program, 5) entrepreneurship supported by activities, and 6) teach 

entrepreneurship with the use of Information and Communication Technology (ICT). 

Figure 8 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding the Appropriate Way to Teach Entrepreneurship in School 
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* p < .05, ** p < .01, *** p < .001 

Source: author’s own development. 

Another important issue regarding entrepreneurial education concerns who is the most 

appropriate professional to educate students. Figure 9 presents the results, where it seems that in the 

post measure compared to the pre-measure teachers choose teachers as appropriate to teach 

entrepreneurial education in primary education, and mathematicians in secondary education. 

Figure 9 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding Who Should Teach Entrepreneurship in School 
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* p < .05, ** p < .01, *** p < .001 

Source: author own development. 

Figure 10 presents teachers’ perceptions on how to achieve entrepreneurial education 

improvement. The results showed significant differences between teacher responses before and after 

the pilot program. In more detail, all items except from local community showed statistically significant 

differences, indicating that teachers’ collaboration with 1) entrepreneurs (e.g., site and school visits), 2) 

Parents’ and Guardians’ Association, 3) the Headmaster, and 4) the Teachers’ Association members 

contributes to a quality application. 

Figure 10 

Means (M), Standard Deviations (SD) and Differences (F-values) Among Pre-measure and Post-measure 

in Teachers Regarding the Best Ways to Improve Entrepreneurial Education 
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* p < .05, ** p < .01, *** p < .001 

Source: author own development. 

Discussion 

This study resulted in statistical significant differences among pre-measure and post-measure 

with respect to teachers’ knowledge and perceptions on 1) the meaning, 2) the entrepreneurial skills, 

3) the importance, 4) the requirements, 5) the ways of teaching, 6) the professionals that should 

be teaching entrepreneurship in schools and 7) the best ways to improve entrepreneurial education. 

Generally, in the post-measure teachers revealed higher mean values, compared to the pre-test values. 

More specifically: 

It seems that teachers in our sample were not familiar with the width of the content and the range 

of activities entrepreneurial education may include. Indeed, according to Maritz and Brown (2013), the 

definitions of entrepreneurial education is not consistent and spans from venture creation to 

entrepreneurial behaviour. This finding applies for teachers across many other European countries, 

apart from Greece, Portugal and Spain (Tsoli & Babalis, 2021a). For example, teachers’ understanding 

of entrepreneurial education in UK and Finland was found to be limited to enterprising behavior and 

did not include the entrepreneurial skills (Seikkula-Leino et al., 2019). Generally, the lack of experienced 

and qualified teachers who are not really aware of the content of entrepreneurial education is stated in 

the literature (Akpan, 2021; Garavan et al., 2010; Miço & Cungu, 2023). However, after the intervention 

program teachers expanded their view on entrepreneurial education and recognized activities, such as 

publication of a school newspaper or sale of students’ construction, as part of this type of education. 

Moreover, teachers’ responses at post-test showed that they enhanced the list of entrepreneurial 

skills, including risk-taking, problem-solving, decision-making, communication, and interaction. In their 

pilot study, which was addressed to 60 students from 5 European countries, who had been attending 

entrepreneurial education courses, Luppi et al. (2019) also found that their research raised the 

awareness on communication and teamwork among both students and teachers. 
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Furthermore, in the post-measure compared to the pre-measure, teachers correlated 

entrepreneurial education with learning engagement and commitment. Shittu et al. (2021) in their 

research found that student engagement in entrepreneurial education programs has an effect on 

entrepreneurial skills growth. 

Nevertheless, the pilot-program did not have an effect on teachers’ perceptions on the 

requirements of entrepreneurial education (e.g., compulsory, or optional course in teacher education, 

design and implementation of a curriculum in higher education). 

Moreover, according always to teachers’ perceptions, the most appropriate way to teach 

entrepreneurship is not as a separate course but infused in school lessons as well as in the all-day school 

program, supported by activities and the use of Information and Communication Technologies (ICT). 

Other research points out the importance of considering entrepreneurial eduacation as part of all 

subjects and not as a seperated concept (Lindner, 2019). According to qualitative and quantitative data, 

ETHICSBOARD broadened teachers’ knowledge and views, because they could select the appropriate 

didactic approach to develop students’ entrepreneurial skills (Tsoli & Babalis, 2021b; Tsoli et al., 2021). 

Teachers believe that the most appropriate professional to teach entrepreneurship is the teacher 

in primary education and the mathematician in secondary education. This finding reveals teachers’ 

narrow view on entrepreneurship, since a mathematician could develop a good business plan and 

support the math behind the business (e.g., determine the cost, calculate break even and projected sales, 

develop pricing strategies, etc.). 

Finally, teachers after the pilot program recognized that entrepreneurial education benefits from 

engaging the headmaster, teachers’ association members, entrepreneurs and parents’ and guardians’ 

association. Students, teachers, social network and other external stakeholders (i.e., entrepreneurs) 

exert a strong influence on entrepreneurial education (Neumeyer & McKenna, 2016). 

This study implies a need for further research. A more in-depth analysis on the infusion of 

entrepreneurial education could have value. Additionally, a meta-analysis selecting the studies about 

how entrepreneurial education is implemented in the educational systems worldwide could be of great 

importance. Sharing the lessons learned and best practices from these approaches would be valuable. 

Conclusions and Implications 

This study attempted to identify the differences on what teachers know and how they consider 

entrepreneurial education before and after implementing a relevant pilot-program in Europe (i.e., 

Greece, Spain, and Portugal). After conducting pre- and post-tests, the results yielded some interesting 

findings. Overall, the program had a positive effect on all examined variables. The teachers that formed 

our sample were not educated enough or at all in entrepreneurial education during their undergraduate 

studies or as part of their ongoing training. Nevertheless, through the implementation of the pilot- 

program, it seems that teachers acquired a broader view on the meaning and content of entrepreneurial 

education, which does not only refer to an enterprise or charity activities, but also to school activities in 

which students can participate (e.g., publication of a school newspaper, shaping the classroom and 

school space and physical environment, participating in musical and cultural activities, selling crafts and 

using the money for excursions, seminars, etc.). Moreover, the pilot program enhanced teachers’ 

perceptions on life skills that are related to entrepreneurship, such as risk-taking, problem-solving, 

decision-making, communication, and interaction. An important result is that teachers associated 

entrepreneurial education to learning engagement and commitment. They also identified teachers at 

primary school level and the mathematicians at secondary school level as the most appropriate 

professionals to teach entrepreneurship, which should be infused in all school lessons, and not be taught 
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as a separate course, with the support of the new technologies. 

Teacher training, both initial teacher education and continuous professional development, in 

entrepreneurial education is important, since it can help them better understand its importance, 

requirements and other practical issues concerning its implementation (Miço & Cungu, 2023; Penaluna 

et al., 2020). 

This study has some limitations. The data was collected from a few schools in Greece, Spain, and 

Portugal and the number of participants is small; therefore, the results do not necessarily represent the 

situation and by no means can they be generalized. The questionnaire was self-report and could lead to 

some bias with teachers, either overestimating or underestimating themselves. Results based on gender, 

nationality, and age differences was not included in the objectives of this study. 

Finally, based on the present study, we could introduce some other recommendations: 

• Entrepreneurial education in Greece needs support and promotion by policy makers. It 

needs to be integrated in the curriculum of all levels of education (primary, secondary, tertiary). 

• Students intended for practicing the teaching profession should learn about entrepreneurial 

education in the context of both teacher initial and continuing training. 

• It is important for students, while being trained at entrepreneurial education, to interact with 

the material, their classmates and their teachers. A variety of methods and techniques are available to 

teachers to apply, such as experiments, case studies, games, projects, simulations, internships with start-

ups, etc. 

Suggestions for Future Research 

The work reported in this paper provides a good starting point for discussion and opens new 

future research possibilities that could be beneficial to the field. As confirmed in this study, teachers 

were not familiar with entrepreneurial education, because either they had not received entrepreneurial 

education as students, nor had they been prepared during their studies to teach it. Therefore, policy 

makers should support efforts to increase entrepreneurial education in Greece. Further research on the 

number of schools and the level of education that entrepreneurial education is being applied, as well as 

the reasons why teachers promote it or not could help address the obstacles they encounter. Such 

research will shed light to the role of education in promoting entrepreneurial spirit. 

Moreover, this study, as many empirical studies, showed that entrepreneurship can be taught, and 

relevant educational programs have the potential to develop knowledge, skills and abilities to students 

as well shift teachers’ mindset. However, there is little discussion concerning the reasons why there is 

still such a residual implementation of entrepreneurial education in compulsory schooling, despite the 

fact that it is considered as a fundamental competence. In addition, studies investigating the 

requirements and other general information concerning ‘what, who, when, why and how’ should teach 

entrepreneurship are missing and such topics are still not clear to schools and universities. Such studies 

will help provide further details on questions such as: 

• What is entrepreneurism, and what are its effects on personal growth? 

• Who should teach it, according to the level of education and the specialty of the teacher? 

• When is the most appropriate time for entrepreneurial education to start? 

• How can it be integrated (e,g,, deeply embedded into the curriculum or as a 
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stand-alone course)? 

Another finding of this study was that the pilot program enhanced teachers’ perceptions on life 

skills that are related to entrepreneurship. Intercorrelations between entrepreneurship and specific life 

skills (e.g., self-knowledge, empathy, emotion regulation, decision-making, problem-solving, critical and 

creative thinking) is a suggestion for further research. In this context, research identifying the common 

personality traits of a successful entrepreneur could enhance the list that has already been derived by 

the literature. 

An important result of this study was that teachers associated entrepreneurial education to 

learning engagement and commitment. Future research, both quantitative and qualitative, with 

different or more robust methodology might address this topic more effectively. 

Finally, other recommendations for future research, on the occasion of this research but also 

beyond and above it, could include: 

• New Technologies and their implications for entrepreneurship. 

• Good practices of entrepreneurial education in different countries. 

• Support of entrepreneurial education by agencies and organizations, local or international, 

public, or private. 

• Entrepreneurial education and its contribution to phenomena, such as bullying, violence, 

social exclusion. 
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Abstract: This paper examines censorship forms implemented in the pedagogical training 

received by the students (teacher candidates) of the Pedagogical Academy of Heraklion (Crete, Greece) 

during the period of the April dictatorship (1967-1974). First, a bibliographical overview of the main 

term of the paper, namely the censorship, is attempted, and then the historical context of the censorship 

actions undertaken by the dictators is analysed. The research was based on the archival material of the 

Academy, specifically the documents relating to its lending library. The historical interpretive 

methodology of 'history from below' was followed. The aim of the research was to highlight the 

correlation between the examined documents, which seemingly did not relate to the concept of 

censorship, and the conceptual and historical context set. The results of the research revealed many acts 

of censorship, overt or latent, concerning the formation of the institution's lending library. The above 

results constituted important findings, as they contributed to the scientific methodology of ‘history from 

below’, as the research object was not associated with a person or a group of people, as is common 

practice. Instead, the focus of the research was placed on an institution of pedagogical training that has 

been in the margins in terms of research, and there were no papers in the relevant scientific discourse 

that base their research on such a research unit. Finally, this research attempted to highlight important 

findings that sometimes confirm and sometimes contradict the hitherto known literature on the 

implementation of censorship in the period under review. More specifically, the findings were 

consistent with the general idea of the intense censorship activity of the dictators in the period 1967- 

1972, but it also highlights similar results for the period 1972-1974, for which relevant research had 

shown that the phenomenon of censorship was clearly less visible. 
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Introduction 

Literature review 

Conceptual definition of the term. The attempt to define the censorship conceptually runs up 

against its extremely diverse nature and requires a broader definition than one might expect. The 

foreign-language literature presents three main characteristics in comparison with the Greek literature. 

First, it has examined more areas based on the intention or action of censorship. Subsequently, these 

studies have been implemented earlier than the Greek example and also focus on this concept in more 

detail. In the following text an attempt to focus on some very specific elements of this Greek and foreign- 

language literature was made. 

The conceptual definition of the term under consideration varies according to the space and time 

around which it is considered and thus it is not possible to define common accepted characteristics for 

all time periods (Curry, 1997). The basic conceptual features of an initial assessment around censorship 

converge on the notions of "suppressing, repressing or restricting the circulation" of certain intellectual 

property (Reichman, 2001, p. 2), because it is considered objectionable according to the censor's 

criteria. The censorship is, in essence, an interference in the field of information and the free movement 

of ideas, imposed by a public authority or a political power (Ziogas, 2008). Examples that one can relate 

to this definition from the Greek political scene abound, especially (but not only) in the periods of Greek 

dictatorial - totalitarian regimes (Leonidas, 1974). In modern Greek history these regimes operated in 

the following periods: 1925-1926, 1936-1940 and 1967-1974. This view, however, is considered quite 

simplistic and partially examines the censor's power. 

The term has been distinguished into three sub-forms. There is the preventive type of censorship 

which imposes a permanent control on what is going to be published. It is a method that has been 

applied since the Middle Ages, with regard to the bibliographic production of the period, and over time 

its application has been extended to the artistic, scientific and news domains (Minnich, 2010; Charnow 

& Charnow, 2005). In the relevant Greek literature, the issue of preventive censorship has been 

prominently studied in relation to its implementation in the Greek newsroom during the period under 

review in this research (1967-1974) and the high degree of implementation of the method has been 

noted in newspapers that opposed the dictatorial regime (Stratos, 1995), and even in news publications 

that operated illegally (Raitsinis, 2016). 

The repressive form of censorship, which refers to the restriction of the circulation of an already 

published intellectual property is also distinguished. This type of censorship procedures may involve 

confiscation of the intellectual work or even punishment of the author. In some cases, in fact, when this 

type of censorship is not exercised in a direct way, indirect ways, related to economic issues, are 

imposed and work in this direction. The characteristics of this form of censorship is different from the 

first type mentioned above, as here the circulation of the intellectual good is initially allowed, but then 

it is considered that the same good may cause more moral damage compared to the general act of 

censorship that was not initially imposed (Heins, 2007). The preventive and repressive forms are 

institutionalised by the political authority and seem as regulatory actions. 

There is, however, a third perspective on the issue, which refers to the case of self-censorship, 

according to which the author implicitly censors himself, thus, this type constitutes a non- 

institutionalised type of censorship (Petsini & Christopoulos, 2016, pp. 12–13). This is a type of 
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censorship that has been studied to a small extent in the Greek-language literature, which has identified 

relevant implementation of this type in the newspaper Hellenic Chronicle, which was published during 

the period 1824-1826 (Dimitropoulos, 2018). Significant reference to self-censorship, however, is 

located in the field of the historical study of literary genres. Particularly, the work of the neo-Hellenist, 

Byzantinologist and literary scholar Nikolaos Mavrogordatos (1882-1971) seems to have been of 

considerable interest in the literature (Bouchard, 2018 ; Pehlivanos, 2018). More theoretical 

documentation of this term, however, is found in related studies concerning not the historical study of 

literary genres, but their reception based on literary theory (Zervou, 1992). 

The foreign-language literature has further advanced the theoretical exploration of the term and 

highlights the fact that it is a productive form of censorship, as individuals are unconsciously forced to 

constrain their preferences according to heterodoxy, and ultimately not only accept them, but continue 

to produce cultural products based on these norms (Bunn, 2015, p. 26; Cook, & Heilmann, 2013). A very 

useful point that has also been highlighted is the role of libraries in the process of self-censorship. It is 

worth noting that many books are censored by library workers, and in this case it is often not a matter 

of censorship, but of redefining the content. In essence, libraries themselves tend to self-censor their 

content and the criteria by which they do so are not yet clear. However, in some cases they are related 

to exogenous (in relation to libraries) actors and factors or even inaccuracies and misinterpretations in 

administrative tasks and ultimately either overt or latent censorship processes emerge (Whelan, 2009; 

Moellendick, 2009, pp. 71-72; Moody, 2004, 2005). 

The above distinction does not penetrate in depth and thus more theoretical tools are needed in 

order to explore these categories to the extent that they should be explored rather than examined 

superficially. Therefore, censorious actions were examined both in the form of arbitrary practices and 

in the capacity of a covert action that takes into account all socially determined prohibitions arising from 

political, economic, religious or other systems of power (Jansen, 1988, p. 221). In order to fully 

understand the previous statement the views of M. Foucault about the formation and management of 

power structures should be taken into account. 

Without intending to analyse the French philosopher's work, it is considered useful to make a very 

brief reference to his views that influence the subject of the proposed research. This reflection arises 

from his research on power relations and, above all, we can condense some of his thoughts as they 

emerge from his works Surveillance and Punishment and The History of Sexuality. 

The first book briefly discusses the characteristics of the disciplinary means applied in prisons 

during the Enlightenment period. It follows from his thought that the authority that applies punitive 

practices 'must remain aloof from the punishment it imposes' (Foucault, 1976, p. 76). For this reason, a 

whole mechanism is set up by the agents of power, whereby a state of risk is established, through which 

the ideal way of exercising disciplinary power is formed. Thus the subjects accept these actions. 

Moreover, the act of enforcing detention moves from the group view of punishment to an individual 

action, where each prisoner is placed individually in cells which have the characteristic of visibility, the 

"panopticon". The prisoners are now visible and thus become participants in the process of detention 

and repression (Foucault, 1976, pp. 226–231). Thus they limit and censor themselves, maintaining the 

state of confinement. 

The second mentioned book, examines the limitation of discourse around sex. Foucault (1982, 

p. 47) uses the term 'mass culture' which is associate with a process of 'regulated impulse' and refers to 

the whole network of relations and mechanisms activated to impose restriction as something normal. 

Example of such mechanisms are the sciences (such as medical ones) that were activated to establish 

repression practices as something normal and moral, by introducing new concepts that justify 
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prohibition. 

After reading the two books, a relational understanding of censorship emerged, as the power 

relation is not only generated within the state apparatus, but also between citizens. Therefore, the 

formation of our self, our "subjectivity", is directly related to the networks of power relations. That 

which limits the expression of our subjectivity and censors it must be considered in relation to these 

networks of power in which we ourselves participate. This leads us to the conclusion that censorship is 

also influenced by the subjects themselves. They self-censor and thus contribute to the perpetuation of 

a restrictive and limited situation. 

The above productive aspect of censorship has been supported by many modern supporters. One 

of these is J. Butler who points out that there are strong censorship examples that have not resulted from 

explicit state policies of restriction (Butler, 1998, pp. 249–251). Moreover, the author agrees with 

Foucault's view of the productive aspect of censorship and extends it in relation to its repressive form, 

considering that it fails to form a regime of complete prohibition, because it fails to form the conditions 

of subjectification through legitimate means and to describe the social space it wants to impose. 

The French sociologist P. Bourdieu has also dealt with the issue of censorship by examining it from 

a different point of view, language and symbolic power. Censorship is established as a structural 

necessity within the field of language, which is directly linked to the social position of the individual and 

the social conditions under which it is created. These seem to influence what Bourdieu calls the 

'expressive interest', which is linked to the form and power of censorship and is satisfied within the 

restrictive frameworks set for it. Censorship, then, becomes a result of a project of 'euphemism', which 

can go as far as silence. The analysis, however, goes deeper and demonstrates that the mechanisms of 

censorship need not take the form of an explicit prohibition by an institution, as the best kind of 

censorship is one in which subjects do not understand that they are being censored. This requires a 

process of internalisation of the dominant discourse. Anyone who does not participate in this process is 

excluded from the social groups themselves. Therefore, the more effective the repression is, the less the 

concept of censorship is revealed, as it becomes something normal in the mind of the reader (Bourdieu, 

1991, pp. 137–139). 

Extending the above, it has been pointed out (Athanasiou, 2008, p. 159) that the concept of habitus 

also plays a decisive role in the issue of censorship. This follows if taking into consideration that the 

subjects' prepositions are also located in the culturally acceptable objects or goods. That is, something 

appears as normality in relation to the cultural criteria that we have and have been shaped within 

society, either by the primary habitus (the family) or by the secondary habitus (school). Therefore, the 

notion of rivalry in one's speech - a basic criterion for applying some kind of censorship - is linked to the 

habitus from which the characterisation of it as rivalry arises. This converses with Foucault's view of 

subjectivity, mentioned above, as the formation of the acceptable subject is influenced by the dominant 

habitus and is ultimately embodied in a process of explicit or implicit restriction. 

The censorship during the period of April dictatorship (1967-1974) in Greece. The above 

theoretical remarks will help in a deeper examination of the phenomenon of the censorship about the 

chosen period. However, before describing the archival documents that will be interpreted in light of 

these considerations, it seems appropriate to explain the route of censorship during the April 

dictatorship years. 

1 These newspapers were censored because they expressed mainly left-wing political ideology. These are two 

specific cases and, as mentioned in the following section of the investigation, there were other newspapers and magazines 

that were censored precisely because they expressed left-wing political ideology. 
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On the basis of the theoretical framework that has preceded it, it is obvious that examples of 

repressive censorship were abundant during the April dictatorship. Main victims of this phenomenon 

were the field of letters, arts and the press. Common to all censored works was their left-wing - and not 

completely communist - ideological orientation. Some well-known examples were: a) the immediate 

closure of newspapers such as Avgi and Democratic Change1, b) the censorship of the poems of Varnalis 

and Ritsos, c) the banning of the film The Battleship Potemkin and d) the censorship of several songs by 

the composers songs by M. Theodorakis. D. Savvopoulos and G. Markopoulos, who also expressed anti- 

dictatorial ideas. 

This was a form of the repression that was imposed, but in fact the impact of the preventive form 

of censorship was stronger. According to this, a whole mechanism was set up for the a priori control of 

every intellectual good that was to be released. Through this process they managed not only to restrict 

but also to control the general circulation of ideas. 

The truth is that dictators found a very well-established legal basis from the past to implement 

this plan and all it took was a "legislative" misdirection to bring it back. In fact, earlier provisions from 

Forced Laws and Legislative Decrees, stemming from the dictatorship of 4 August 1936 and from the 

subsequent occupation governments of 1941-1944, which established strict state control over all kinds 

of printed matter, books, newspapers, theatre, singing as an artistic creation and cinema, came into force 

in 1967 (Andritsos, 2016). More specifically, since the period of a previous established dictatorship in 

Greece (1936-1941), the regime of preventive censorship was institutionalised with the relevant 

provisions establishing the Ministry of Press and Tourism. The dictators of that time took advantage of 

the argument of economic and tourism progress and created directorates for the control of the press, 

both domestic and foreign, as well as a directorate on tourism propaganda. The aim was to completely 

control the circulation of ideas, but also to project an idealised image abroad, a typical feature of 

totalitarian regimes. In particular, the Forced law 45 /1936 states that this ministry aims at 

«enlightening public opinion, namely the issues related to the Greek and foreign daily and periodical press, 

all kinds of conferences and exhibitions, theatre, cinema, gramophone records, advertising of all kinds, 

lectures, publications and, in general, all forms of printed matter, live and mechanical events, so that they 

are within the framework of national traditions and ideals, including the control of radio broadcasting». 

This was a complete and comprehensive preventive act of censorship on almost everything that is 

circulated, which is reinforced by a series of legal texts that clarify the framework of repression, such as, 

for example, the Forced Law 437/1937, according to which non-compliance with the instructions of the 

Ministry of State brings about «imposition of disciplinary control and penalties». There were also several 

other laws that explicitly formulated the implementation of preventive censorship in the field of letters, 

arts and the press, preventing anything that opposes the Christian religion, offends public morals, 

propagates anarchic and subversive ideas, according to the judgment of the Ministry of State. In relation 

to the subject of this paper, Article 20 of Royal decree 108/19422 is of particular importance, which 

states that «For the publication of any book in Greece, permission is required from the Directorate of 

Popular Education of the General Directorate of Press and Radio Broadcasting». The same logic seems to 

have prevailed in the field of the press, for which Article 8 of the Forced Law 1092/1938 states: «All 

issues concerning the circulation and sale of newspapers and magazines and the persons and organizations 

involved in them are regulated by the Deputy Ministry of Press and Tourism». 

The characteristics of the above-mentioned legal texts are akin to a regime of restriction of 

freedom in circulation of ideas and cultural goods. Therefore, they constitute an excellent about the 

necessity of censorial intervention. 

2 It was a law decided by the occupation government of Greece, which continued in a way with this legal 

provision the censorship actions of the preceding dictatorial period (1936-1941). 
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The General Directorate of Press and Information of the Presidency of the Government is now in 

charge of coordinating the censorship. It was headed by Colonel Vryonis. As it turned out, the task of 

repression was strengthened, especially in the early years of the regime's rule, where the most intense 

incidents occurred. Axelos (1984, p. 42) mentions that «for two years formal and effective censorship was 

imposed on every published publication». This situation is related to the anxiety of the rulers to ensure 

the proper conditions for the implementation of power. The censorship as a form of intellectual violence 

was accompanied in this period by the prohibition of legitimate political activity, the exile of left-wing 

ideological supporters and many preventive checks on the 'legitimacy' of public officials. Therefore, in 

the early years of the dictators' rule, violent repression, physical or otherwise, emerged as the dominant 

characteristic of its ideology and mode of governance. 

Considering the years 1967-1969 we should also take into account another political-economic 

factor that had a direct impact on the area we are examining. This was the freezing of the agreement on 

the association of our country with the E.U., which brought a considerable political and economic 

burden. Censorship in this case functioned as a key tool to control the existing criticism on this issue 

and, consequently, as an auxiliary tool to promote a misleading appearance to the public opinion, 

according to which Greece relations with E.U. had not been disturbed (Peshmazoglou, 1999, p. 100). 

Over time, however, the dictatorship regime came under strong pressure to shift towards the 

implementation of liberal policies. The pressure came mainly from Greek business leaders, which 

throughout the seven years seem to have been favoured. It is in this context that the attempt for a new 

constitution should be considered. The result, however, was not as expected, because internal 

contradictions and ideological rigidities could not be overcome. This is also reflected in the legislation 

being promoted, which in essence was incapable of overcoming the notion of repression. 

A characteristic example, which also concerns our research, is Law 346/1969, according to which 

the abolition of preventive censorship is prescribed. It is clearly stated in Article 11 that «The press is 

free and carries out a public mission, which entails rights and duties as well as responsibility for the 

accuracy of its publications». At first sight, this action enables the regime to propagandize in part a return 

to democratic normality. However, a closer study leads to the conclusion that censorship remains, as the 

number of punishable offenses, which are consistent with the non-liberal 'ideological' framework of the 

dictatorship's principles, increases. More specifically, there are plenty of articles in this law that define 

the prohibited publications, which include «insulting the king», «seditious publications», 

«publications stirring up political passions», «obscene publications», «publications on suicides» and, 

most importantly, «publications against the national economy». Finally, throughout the law, there is an 

apparently deliberate ambiguity concerning the definition of what is objectionable, in order to reinforce 

the feeling of self-censorship on the part of the publishers themselves. 

Thus, the censorship is becoming dominant, even after the law, which prescribes its 

relaxation/abolition. Moreover, it is obvious that it supports dictatorship regime propaganda and 

operates in a productive context, in the sense that it creates those conditions whereby citizens or 

publishers contribute to the perpetuation of a dominant situation. 

The second period of this research (1972-1974) has completely different political and cultural 

characteristics, which will be interpreted in relation to changes in the lending library. On a political level, 

the late phase of the dictatorship (1972-1974) is characterised by a fake political attempt of 

'liberalisation'. In this context, various changes were promoted, such as the alleged abolition of 

preventive censorship, which were discussed above, the new (and more ‘liberal’ constitution), but also 

additional changes concerning education in general. In the field that concerns the paper, it is worth 

keeping in mind the change in the Analytical and Timetable Programme of the Pedagogical Academies, 
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which theoretically promote liberal characteristics, something which, of course, does not emerge from 

the study of these programmes3. In cultural terms, this period is characterised by the cessation of the 

silence of artistic creators, especially G. Seferis with the first official statement of disapproval of 

censorship, which contributed to the lifting of preventive censorship. 

In general, the silence of the first two years (1967-1969) was succeeded by an intense intellectual 

movement with new publications with liberal ideology. So, dictators showed some tolerance at that time. 

It is also worth mentioning the emergence of several new artists in the fields of literature, visual arts, 

theatre and cinema. All this should be seen as a movement to produce a different cultural version against 

the dominant culture promoted by the dictators, who based their national narrative on the type of 'mass 

culture', i.e. putting forward government propaganda through radio and television, with the aim of 

disorienting people from the deep cultural deadlocks and projecting another model (Papanikolaou, 

2017, pp. 201-209). This kind of mass production of cultural products de facto concerns the censorious 

actions that are examined in this article, as it constitutes self-censorship. Inviting citizens to participate 

in cultural products and unconsciously adopting them pushes individuals to limit their choices in the 

space of the culturally acceptable good, in line with the characteristics of dictators. 

In this direction, sports (football) but also various celebrations (religious or not), were utilised, 

aiming at keeping the people hypnotic and, above all, to transmit to them a different type of culture, 

which would not threaten the presence of the dictators in power. In the same logic of propaganda, 

television broadcasts also worked, something unprecedented for Greece at that time. It is worth noting 

that the content of the few television programs at that time was determined by the dictatorial regime 

(Zacharopoulos & Paraschos, 1993, p. 42; Dampasis, 2002, p. 26; Klapsis, 2019, p. 90). Another means 

of propaganda for the dominant political and cultural situation were the Cinematographic Newsreels, 

which were short films shown in cinemas and presented events in the world, but differentiated 

according to the intentions of the dictators (Lambrinos, 2013, p. 230). Finally, during the period under 

review (1967-1974), a number of films were state-financed, which dealt with war issues, such as the 

resistance against the Germans, as well as the revolution against the Turks, in order to strengthen the 

national spirit of the citizens and consequently to reinforce the ideological background of the dictators 

(Koulouri, 2020, p. 411; Papadimitriou & Kulentianou, 2009, p. 225; Lemonidou. 2017, p. 190). 

Research Problem 

The issue of the censorship is an extremely diverse concept. However, its study in the Greek 

literature has been quite limited and mainly focused on specific aspects, overlooking other essential 

characteristics. The essential features studied in the Greek literature most often focus on the violent 

suppression of freedom of expression through bans on books, newspapers, magazines and artistic 

material. All these cases were linked to politically turbulent periods and some took place during the rule 

of totalitarian regimes (1936-1941 and 1967-1974). But is this enough and, more importantly, does it 

constitute the main mechanism of censorship? Apparently, the relevant literature has not managed to 

highlight in the field of modern Greek historiography of education other aspects of the application of 

censorial actions, which are related to non-obvious processes. 

Research Focus 

This paper focused on exploring forms of censorship in teacher education during the period of the 

April dictatorship (1967-1974) in Greece. More specifically, through the above mentioned findings of 

the literature dealing with the issue of censorship, an attempt was made to show at least two aspects of 

3 For more details on this topic see Kounalakis, M. (2020). The historical library of the Pedagogical Academy 

of Heraklion (1933 - 1985) and its role in teacher education (pp. 256–280) [Unpublished doctoral dissertation]. 

University of Crete. 
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censorship, one overt and one latent, which seem to have directly influenced the pedagogical training of 

the future teachers, students of Pedagogical Academy of Heraklion (Hereafter P.A.H.) of this period. All 

theoretical remarks on this subject were correlated with specific archival documents from the 

Pedagogical Academy of Heraklion. 

Research Aim and Research Questions 

The main objective was to highlight those features of the pedagogical training offered by the P.A.H., 

which were related to the enforcement of censorious actions. This process emerged through the study 

of the lending library of P.A.H. The main research question was to assess whether there were features 

of the pedagogical training offered by the P.A.H. in the period under review that were conducive to the 

development of censorship. The individual research questions concerned the specific actions of this 

censorship strategy. 

Research Methodology 

General Background 

The theoretical remarks that precede this paper, as well as the brief historical review of censorship 

implementation during the period of the April dictatorship (1967- 1974) in Greece, served as basic tools 

of interpretation for the presence of censorship in teacher education within the specific example 

presented in this paper. More specifically, selected archival documents of the P.A.H. deposited at the 

KE.M.E.I.E.D.E.4 were utilised regarding the training of future teachers in Crete during the period of the 

seven-year April dictatorship. We will attempt to describe the books that were banned by a document 

sent to the Pedagogical Academies, as well as the route of this act. Subsequently, we are going to focus 

on a catalogue containing the books in the lending library of the P.A.H. in order to highlight interesting 

facts about the circulation of selected categories. In addition, a series of non-obvious actions related to 

book enrichment in the lending library in the hope that sufficient information will emerge to link these 

actions to an inverse notion of censorship, which is linked to its productive notion, as discussed in the 

theoretical part of the article was examined. The methodology was the historical interpretive method of 

'history from below' whereby the focus was on individuals and situations that were marginalised by 

historians and the aim of this methodology is to bring out the real voice of the objects of research, which 

official history often silences by focusing on 'big' events (Hourdakis, 2006). 

Sample of the research: Description of the archival documents relating to censorship in the field of 

education of teacher candidates in Crete 

Library folder with recommendations for book purchase. In a folder entitled Library folder 

with recommendations for books to be purchased, which belongs to P.A.H. archives, a series of mails were 

found, according to which a number of books should be completely banned. Apart from the content of 

this list, it is considered appropriate to study the route of the documents leading to the ban. The key 

document states that 

«We temporarily prohibit the circulation, marketing, retail or wholesale sale, clandestine or through 

agents (placemen) of all the books, writings and reprints listed in the attached list'. It goes on to specify 

that 'Publishers, booksellers, travelling salesmen and any private individual who associates with them for 

the purpose of buying or selling the items in the above list' will be punished 'in accordance with the 

provisions of Article 9 of Law No 9 of 1912, in combination with the provisions of the Criminal Code».  

4 Centre for the Study and Research of the History of Education and the Teaching Profession of the 

University of Crete, Greece. 
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The ‘legal’ penalty is mentioned in the law entitled 'On the state of siege' as amended by Laws in 

1962, 1941 and 1922. 

The previous legislation proves the declaration of Greece in a state of siege, which also marks the 

abolition of freedom of circulation of intellectual property in the country. The order is notified to the 

gendarmerie and the Athens City Police Directorate, so that they can take the necessary measures and 

carry out the required checks. 

The next action of this prohibition is a very important piece of information according to which «in 

addition to the list of banned books transmitted, a second list has been drawn up, which will be sent and a 

third list will probably be drawn up». The same document also mentions that 

«it would be advisable for to consider the possibility of an investigation by the competent persons 

locally into the possibility of the existence in school libraries of books of communist or corrupting content 

in addition to those contained in the daily catalogues». 

The last document in the archives referring to the ban is addressed mainly to the Inspectors of 

Primary Education in the district and asks for a preventive check of school books. The inspectors are 

obliged to inform the principals of the schools under their jurisdiction in case 

«where books are sent to the Schools by the publishers for purchase, they have to make a preventive 

inspection of them and, if in their objective and impartial judgment the books sent are objectionable either 

in content or form, they are obliged to be returned immediately to the senders». 

Library archive. From the file entitled Library Archive, found in the archive, details about the 

origin of books of P.A.H. lending library were detected. More specifically, there were numerous 

documents referring to the decisions to purchase or donate books to the lending library during the late 

period of the April dictatorship, which covered the period of 1972-1974. 

Donations consisted the main reason for the enrichment and also the formation of this lending 

library, according to this document. The books were divided into 24 taxonomic - cognitive categories, 

based also on the taxonomic distribution prevailing in the aggregated book catalogues of the library of 

the P.A.H. 

Research Results 

List of banned books 

In the above mentioned list there were a total of 759 titles of banned books, magazines and 

newspapers, divided into 14 categories. As regards the content of this list, it should be commented that 

the five most numerous categories were, in order, the following: Literary, Historical, Books published in 

the Iron Curtain and imported into Greece, Newspapers and Marxist. The table below shows in detail 

the most numerous categories of banned books, as well as the number of book titles corresponding to 

each of them: 

Table 1 

Number of Books, Newspapers or Magazines Banned by the April 21 Regime, Sorted in Descending Order 

Category name Number on books  

Literary 184 

Historical 114 
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Books published in the Iron Curtain and imported into Greece 72 

Newspapers 63 

Marxist  62 

 

Based on the above mentioned list, it follows a very brief presentation of the content of some 

categories, not only the five most numerous. In the category of Marxist books we detect book titles which 

refer to the functioning of the Soviet Union and its ideological principles. The list with the most recorded 

authors, included some of the greatest ideological leaders of the left-wing ideological and political 

conviction, such as Lenin (20 books), Marx (5 books), Trotsky (4 books) and Mao Tse-tung (3 books). 

In the category of Historical books there are book titles about Byzantium, ancient Greece, Chinese 

history, Russian history, modern Greek history, prehistoric Greece, World War II, history of modern and 

ancient Greek literature and history of the Greek language. The books are written mainly by Greek 

authors, but there are also books in foreign languages in translation. Dimitrios Fotiadis with 14 titles is 

the most recorded author in this category, followed by Yannis Kordatos with 9 books and Tasos Vournas 

with 5 titles. All of these authors also embrace left-wing ideological and political convictions. 

In the most numerous category, i.e. Literary, there are books titles on prose and poetry, but also 

scientific treatises on literary issues. Mainly identified books by some of the most well - known authors 

with left-wing ideological and political convictions were found in this category. More specifically, the 

most recorded authors are: Yannis Ritsos (26 books), Menelaos Loudemis (18 books), Kostas Varnalis 

(16 books), Tasos Livaditis (3 books) and Kostas Birkas (3 books). 

In the category of Partisan books there are mainly titles dealing with internal issues of the left- 

wing political party in Greece. In the category of Political books were detected scholarly analyses of the 

international political situation from the perspective of the left-wing ideology. Among the most recorded 

authors, were found some who played an important role in the Greek the left-wing ideology, such as: 

Elias Iliou, Miltos Kyrkos and Yannis Voultesis. 

In the category of Philosophical books were detected very important books about the communist 

ideology. For example, we found 5 books by Mao Tse-Tung, but also books by Hegel, Plekhanov, Lenin 

and Stalin. Finally, in the categories of Newspapers and Magazines all the titles come from left-wing 

ideological organisations in Greece and abroad. Interestingly, there are newspapers from Germany, 

Australia, London and the USA. 

Library archive 

According to the second series of documents the research resulted in 1.189 donations of books 

within a period of 2 years. This number should be considered extremely high compared to the total 

number of copies/books in the library during this period. 

The categories of books that are donated the most concern ancient and modern Greek literature. 

These are followed by books on psychology, sociological-political books on issues of left-wing political 

ideology, history and pedagogical books. Table 2 shows in descending order the number of donations 

by taxonomic category: 
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Table 2 

Number of Donations by Taxonomic Category of Books in the Lending Library of the P.A.H. During the 

Period 1972–1974  

Category names Number of books 

Psychology 367 

Ancient greek literature 232 

Modern greek literature 177 

Sociology-politics 77 

History 70 

Pedagogy 64 

Philosophics 60 

Science-agronomy 30 

Declamations 21 

Physical education-scouting-sanitation 21 

Didactics 20 

Without information 15 

Theological 11 

Foreign literature-foreign languages 6 

Magazines 8 

Art and aesthetics 4 

Dictionaries-encyclopedias 1 

Literature 1 

Home economics 2 

Legislation 2 

 

A very important feature of these donations is that they come from a very small number of donors, 

despite their large number. It should be said that two are the main donors to the library in the period 

1972-1974, the Student Welfare Service (865 donations) and the General Secretariat for Press and 

Information (259 donations). The General Secretariat of Press and Information offers a large number of 

books on modern Greek literature and a relatively high number of sociological-political books on issues 

of left-wing political ideology. On the other hand, the Student Welfare Office donates mainly books on 

psychology, but also many books on ancient Greek literature. The dominant taxonomic categories 
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mentioned above are broken down by donor according to what is shown in Tables 3 and 4: 

Table 3 

Number of Donations from the General Secretariat of Press and Information by Taxonomic Category of 

Books in the Lending library of the P.A.H. During the Period 1972–1974 

Donor name Number of books 

Psychology 0 

Ancient Greek literature 0 

Modern Greek literature 144 

Sociological-political 50 

Pedagogy 0 

History 26 

 

Table 4 

Number of Donations from the Student Welfare Service by Book Category of the Lending Library of 

theP.A.H. During the Period 1972–1974 

Donor name Number of books 

Psychology 362 

Ancient Greek literature 230 

Modern Greek literature 44 

Sociological-political 21 

Pedagogy 57 

History 14 

 

Discussion 

The results of the research should be related to the theoretical remarks on the definition of the 

concept of censorship, as well as to the brief references that preceded it concerning the legislative 

actions of the dictatorship regime in this field. At this point, there is a need to clarify that this effort 

involved a high degree of novelty, as there were no relevant studies in the international and Greek- 

language literature on the subject of this paper in the field of the historiography of Modern Greek 

education and for this reason it is difficult to make any correlations or comparisons of the findings of 

this research with others. Therefore, the main aim of this article was to add to the relevant scholarly 

discourse a still unappreciated aspect of the application of censorial actions in periods of dictatorial 

regimes and, particularly, regarding the issue of the education of future teachers. 
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The purpose of this research was to assess whether there were features of the pedagogical training 

offered by the P.A.H. in the period under review that were conducive to the development of censorship. 

According to the findings of the research, there were a number of intense censorial actions concerning 

the content of the permissible knowledge that the institution's lending library could contain, which 

attempted to delimit culturally acceptable debate. The administration of the P.A.H. could not fail to 

comply with this order, as it was interested in its survival in the newly formed political and ideological 

context. The process of removing books from the lending library corpus constitutes a de jure act of 

degradation of the pedagogical training offered by the P.A.H., but also a de facto confession of its 

complicity with the ideological principles of the dictatorship regime. What can be effortlessly deduced 

from the research of the archive is the policing and repressive character of the educational institutions 

at that time. It is no coincidence that all mails that were studied, originating from the Ministry of the 

Presidency of the Government and the General Secretariat for Press and Information, was transferred 

to the structures of the Ministry of Education and Religious Affairs, which then pass these orders on to 

the directors and inspectors of primary education, who are required to cooperate with the police. The 

ban therefore originates from non-educational institutions and permeates all educational institutions. 

Therefore, the lending library itself functions as a 'micro-unit' of research and is clearly part of the 

pedagogical training provided. In this sense, the main objective of the research has been achieved. 

The individual research questions concerned the specific actions of this censorship strategy. From 

the findings of the research it became clear that censorship in the period under consideration with 

regard to the pedagogical training of P.A.H. was not limited to the violent prohibition of knowledge, but 

also extended to a non-obvious process of determining permissible knowledge. This took place through 

specific donations, mainly from state institutions, which influenced the ideological stance of the library 

and in an implicit way ideologically and pedagogically directed the Academy's students. The origin of 

the books is a very useful element in interpreting this research and was shown in Tables 3 and 4. What 

can be concluded is that the main organisation for implementing and coordinating the censorship (the 

General Secretariat for Press and Information) intervened in the enrichment of the lending library with 

a donation of many books from the second group, aiming at its ideological reorientation. On the other 

hand, State Service for Student Welfare was taking the same action, except that it is also donating a large 

number of books from the first group. If one considers that the largest number of donations came from 

a department of the ministry which was concerned with the concept of welfare, then the donations took 

on a different meaning. More specifically, the dictatorial regime intervenes in the library and influences 

its ideological orientation in an invisible way through the concept of welfare, which has been associated 

in the past with situations of dealing with morbid situations, but at the same time has also functioned as 

a means for social reforms and shaping the concept of socially acceptable (Karakatsani & Theodorou, 

2010). Therefore, this intention of healing the body is now transferred in the intellectual level and it 

seems to be more effective in this way. This is an experiment of 'inoculating' the spirit of the students' 

minds with the aim of their ideological 'purification', according to dictators' standards. 

The above description can be explained in terms of productive censorship. Dictators created the 

substitute of the cultural tradition that violently overthrew by them and incorporated people into it, as 

part of it and a structural component of its continuation. The same seems to have been attempted in the 

lending library under consideration. A large set of books were offered that served the hyper-nationalist 

approach as a characteristic element of dictators' ideology. Therefore, the individual research questions 

are answered and highlighted a strong presence of hidden censorship in the provided pedagogical 

training . 

Conclusions and Implications 

In conclusion, it could be argued that the main objective of the present research, namely the 
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emergence of characteristics in the pedagogical training offered by the P.A.H. in the period 1967-1974, 

has been achieved. Through the presentation of the preceding research findings, the violent intervention 

of the dictators during their first period of rule (1967-1972) and the continuation of this effort in a 

clandestine manner in their second period of rule (1972-1974) became apparent. Through all this 

preceding research it became clear that the P.A.H. lending library, as a micro-unit of research, is capable 

of revealing to a certain extent a 'bottom-up' censorship. As it was mentioned in the conceptual 

definition of the censorship, its repressive form does not produce strong effects. Dictators could not 

shape the conditions of subjectification of citizens according to its own criteria through legal means. It 

tried in the early phase of its government, but the result of this effort had the opposite effect in the field 

of culture. 

In conclusion, it could be argued that the 'other academy' - the lending library - reveals overt and 

latent aspects of censorship in the pedagogical training of students of P.A.H. during 1967-1974. The 

dictators initially intervened in an overt way by removing 'corrupt' books and completed the procedure 

of repression by contributing (through the donations mentioned above) to the formation of a dominant 

knowledge group which could more effectively and unobtrusively control the formation of the scientific 

and not only scientific personality of future teachers. 

It is worth noting at this point that the current research, as it is part of an archival material study, 

pertains exclusively to the institution from which the archival material originates, namely, the P.A.H. 

Therefore, in accordance with the ethics of the historical interpretative methodology "from below", it is 

difficult to generalise the conclusions of this research to other institutions providing pedagogical 

training in Greece in the period 1964-1974. In any case, the aim of the followed methodology was to 

correlate and compare the findings from the micro-units of research (in this case the library of the 

P.A.H.) with the literature and more generally with research that examined "from above" the historical 

reality. By definition, such an effort aspires to highlight a specific case of historical reality, with the aim 

not to influence the general picture the researcher has of a historical period, but to reflect on the 

particular characteristics of the specific case under study. 

Suggestions for Future Research 

This research could be further developed at a future level. In continuation of the proposed study, 

it would be of great historical interest to attempt a correlation and subsequent comparison of the 

institution of censorship in education (as there are no relevant studies on this issue in teacher 

education) in the period 1967-1974 with the findings of the present research. In this way, the researcher 

would have the opportunity to reflect on the presence of other unseen forms of censorship, which they 

may have overlooked in his/her research. Therefore, this research can be an occasion for broader work 

on the institution of censorship and offer an additional methodological - interpretative tool. However, 

the topic of this article can be explored more comprehensively and especially in greater depth if other 

documents are included, which will accompany the documents studied in this paper. More specifically, 

it would be of great research interest to study the book loans of the lending library under consideration. 

In this way, it would be possible to understand whether the censorship intention studied in this article 

was implemented in practice by the students themselves – future teachers. In this way, the productive 

form of censorship, which was discussed in the theoretical part of this paper, could be more fully 

highlighted. It would also be useful to study the documents concerning the student projects created by 

the borrowed books. It would also be important to study documents concerning the teaching of the 

courses at the P.A.H. during that period, so that any convergences or divergences with the censorship 

intention described above can be seen. 
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Abstract: In general, the patriarchal society indoctrinates rural females into accepting subservient 

positions in numerous domains (i.e., education). It is against this background that this study was geared 

towards establishing the extent to which parent support the rural female students’ progression in 

education, with specific reference to Advanced Level sciences. Therefore, the study was driven towards 

comprehending what motivates and influences rural female students to progress in Advanced Level 

science subjects. Data analysis and interpretation were grounded in pragmatist paradigm and mixed 

method approach, with personal interviews and semi-structured questionnaires as instruments. The 
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sample for this study was comprised of 130 Advanced Level rural female students who were progressing 

in science subjects chosen using stratified random sampling. The quantitative data being scrutinised 

through the use of frequencies and percentages, and non-numerical data was analysed in accordance 

with the derived themes. The results acknowledged that female students in the targeted rural school 

encountered various gender-based challenges (i.e., labelling of science as ‘masculine’) in Advanced Level 

science teaching-learning. It was further noted that there existed limited encouragement from their 

parents when it comes to them venturing into Advanced Level sciences. This study concluded that from 

the rural female students’ viewpoint their parents to a larger extent are seen as not valuing their 

progression in Advanced Level sciences. In this context, parents are recommended to be sensitised on 

the relevance of promoting rural female students’ progression in Advanced Level sciences. From the 

results, it is advanced that work on how to transform societal views towards rural female students’ 

progression in Advanced Level sciences. 

Keywords: Advanced Level sciences, parental support, progression, rural female student 

 

Introduction 

The education curriculum is one experience that most children undergo as they are prepared for 

future societal functions (Olibie, 2014). Thus, its goal is to create a positive transformation in students’ 

competencies. However, this is expected to occur in a society where the trend of rural females playing 

subservient roles in the patriarchal society has been seen perpetuated by certain behaviors 

(Uwizeyimana & Mathevula, 2014). According to Muzvidziwa (2013) social traditions can negatively 

influence female in coming up with a decision or participate in activities with males of their age. Thus, 

this environment creates an obstacle that robs females of their human identity and rights (Amin et al., 

2018). In this case, females’ lives, and roles they perform in society tend to be controlled by cultural 

barriers (Amadi et al., 2013). For example, the limited females’ progression in Advanced Level sciences 

(i.e., Biology, Chemistry, Physics, Pure Mathematics, Statistics, and Computer Science) (Klugman et al., 

2014; Mudau & Ncube, 2017). The male students who progress in these science subjects, are alleged to 

be born with natural capacities different from those of females (Chikuvadze, 2020). Thus, females 

acknowledge themselves as being lower to males and have assumed adverse opinions about their 

potential or capabilities (Zikhali & Perumal, 2016). 

This scenario forces the underprivileged female students to the peril of being deserted in their 

progression in science subjects (Kane & Mertz, 2012). Hereafter, if the existing patriarchal system falls 

short in addressing female students’ needs. These settings advance a narrative that females are at times 

victims to stereotypic intimidations (Tolbert, 2020). Thus, rural female students have to overcome 

social obstacles that question their potential to progress in Advanced Level sciences (Zikhali & Perumal, 

2016). Rural females have internalised these misconceptions about their potential in education (i.e., 

science subjects). This is so that despite the increased attention on engaging parents to enhance their 

children to participation in education, inequitable representation in science pathways remains a 

challenge (Tolbert, 2020). 

In the targeted province, several of rural female students progressing in Ordinary Level sciences 

(i.e., Biology, Chemistry, Computer Science, Mathematics, Physics, etc.) in rural secondary schools has 

significantly increased as compared to Advanced Level (Chikuvadze, 2020). Despite, the limited rural 

female students’ progression in Advanced Level sciences, researchers (Chikuvadze, 2022; Mawere et al., 

2011) interrogated this issue from other people’s perspective (cultural beliefs, teachers, parents, and 

policymakers) from either urban or peri-urban settlements. Hence, the voices of rural female students 

were silent on the issue of their progression in Advanced Level sciences. It is against this background 
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that this study sought to interrogate rural female students’ opinions concerning parental support 

towards their progression in Advanced Level sciences. 

Research Problem 

The Government of Zimbabwe introduced statutes to promote females’ progression in numerous 

spheres of life (i.e., economy, education, politics, etc.) (Chikuvadze & Chidarikire, 2023). This intends to 

create an environment that empowers females in the economy, education, etc. However, the sum of rural 

female students progressing in Advanced Level sciences is significant. This existing gender gap in 

science subjects has been interrogated by various scholars (e.g., Chikuvadze & Chidarikire, 2023; 

Chikuvadze, 2022; van Houtte 2023) at different levels focusing on the secondary school or societal 

levels. Hence the need for this study to interrogate this issue from the rural female students’ opinions. 

Research Focus 

To contribute to the empirical evidence this study intended to gain insight into this identified from 

the rural female students’ standpoint guided by the following research objective: to establish the extent 

to which parents support rural females’ progression in Advanced Level sciences. 

Research Aim 

A glance at the gender related documentation shows how various governments and non- 

governmental organisations are advocating for the progression of the rural females in education. Thus, 

rural female empowerment is increasingly gaining much attention from various stakeholders in 

education. Therefore, this study was aimed at understanding what motivates rural female students to 

progress in Advanced Level sciences, source of influence for their progression in Advanced Level science 

subjects, and issues discouraging them from progressing in Advanced Level sciences. 

Theoretical framework 

The interrogation of rural female students’ opinions towards parental support in their progression 

in Advanced Level sciences was guided by a theoretical lens made up of functionalism, socialism, and 

feminism theories. This lens distilled the selected respondents’ insights about gender issues in science 

education and to consider some challenges encountered by rural female students in their progression 

in Advanced Level sciences. Thus, the framework articulates an intersection between these theories, 

and rural secondary school contexts in a bid to shed light on rural female students’ underrepresentation 

in Advanced Level science subjects. These theories are taken to be appropriate for this study because 

when the potentials of rural female students are harnessed through equality and equity (Unterhalter, 

2023). Through this framework, this discussion is expected to interrogate various hidden forms of 

oppression of rural female students in their progression in Advanced Level sciences. This was done 

through listening to rural female students’ understandings and compensable consideration to societal 

values and practices (Lappalainen et al., 2023). 

According to feminists, historically males had more power than females in the patriarchal society 

(Sen, 2023). Thus, the gender conflict has been seen as the foundation of the society. It is in this context 

that feminists advocate for the empowerment of the historically disadvantaged rural female students in 

their progression in Advanced Level science subjects (Shukla & Mishra, 2020). This creates a scenario 

where rural female students to acquire relevant knowledge, skills and attitudes in different spheres of 

life (Griffiths & Millei, 2013). In this case education needs to create an environment that brings out the 

best out of both the females and males (Kalita, 2017). According to Newchurch (2017) functionalists 

consider education as a crucial social tool that can be used to maintain stability in society through the 

creation of the sense of empowerment through instilling values and roles. Thus, education is considered 
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as one of the ways that can be used to break through the cultural conservatism. The next section 

interrogates relevant sources that cover issues related to parental support and its impact on rural 

female students’ progression in education. 

Mahuro and Hungi (2016) considers the family as the fundamental unit in nurturing a child. Hence, 

the parental support in necessary as an individual traverses through different stages of growth (i.e., from 

infancy to adolescence). In this context, parental support refers to all forms of nurturing that are given 

to school-age child (i.e., either a female or male) by parents, and guardians in order to ensure the 

accomplishment of societal expectations (Waters et al., 2014). In support, Gonzalez-Mena (2011) 

postulated that parental support was a blend of obligation and dynamic involvement on the part of the 

parents to the child’s progression in sciences. This takes diverse forms at home, for example the 

provision of basic necessities, instilling expected social values, moulding of positive behaviour, and, 

enhancing educational aspirations (Rafiq et al., 2013). 

According to Anyikwa and Obidike (2012), the parental support is expected to influence how the 

child makes decisions in life (i.e., career choices). Thus, this is expected to create a platform that 

promotes effective learning both at home and school. In these circumstances parents are seen as active 

collaborators in their child’s growth and development. Therefore, parents should be well informed 

about the secondary school operates and their child’s progress in learning activities (Olibie, 2014). In 

this regard parents should be part of their child’s educational success through the provision of 

psychological and academic needs, school-to-home communications, etc. (Lawrence & Fakaude, 2021). 

However, the parental support during the child’s growth and development varies within societies and 

cultures (Amin et al., 2018). It is in this context that this discussion formed the lens through which the 

issue under investigation were interrogated with the view to add on empirical evidence on going 

discourse around rural female students’ progression in Advanced Level sciences. 

Research Methodology 

General Background 

This study was grounded in a pragmatist paradigm and mixed-method approach in data collection, 

analysis, and interpretation (Gobo, 2023). This methodological design was an expedient, and 

compatibilist lens for selecting the research design that cut across the quantitative and qualitative gulfs 

(Foster, 2023). Hence, it assisted the researchers to collect, analyse and interpret the current issue with 

the purpose of engaging the data to articulate the issue under investigation (Luu et al., 2023). 

Sample/Participants 

From the purposively 10 selected secondary schools in one province, one thousand rural female 

students studying Advanced Level sciences as potential respondents were identified. A stratified 

random sampling was used to selected respondents (Ansary et al., 2023), from the 1 300 Advanced Level 

students according to their rural secondary schools. The potential respondents were put into stratum 

according to their schools. The random selection was conducted in each of the strata to come up with a 

representative sample comprising 130 Advanced Level rural female students. 

Instrument and Procedures 

The study was conducted in phases among them literature method used to identify the gaps to be 

filled by this study; personal interviews; and a semi-structured questionnaire with open and close- 

ended indicators focusing on source of motivation to progress in Advanced Level sciences, sources of 

influence in rural female students’ selection of Advanced Level sciences, and issues discouraging rural 

female students from progressing in Advanced Level sciences was applied to the selected 130 
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respondents. The objective of this semi-structured questionnaire was to collect data in dependable and 

effective manner (Taherdoost, 2016). Thus, the precision and constancy formed a significant aspect of 

the data collection process. The semi-structured questionnaire had a measurement scale that included 

the following: strongly agree, agree, strongly disagree, and agree. In order for the researchers to 

triangulate data collected through the earlier on mentioned instruments, personal interviews were 

conducted. 20 respondents for interviews were purposively selected, the inclusion criterion was that 

they should have been involved in the completion of semi-structured questionnaire. Both numerical and 

non-numerical data solicited through these instruments were in the context of the issue under 

investigation. 

Data Analysis 

The numerical and non-numerical data were analysed through descriptive statistics and thematic 

analysis respectively. Ethical considerations were at the centre of data collection, analysis, and 

discussion. Respondents’ contributions are presented in the following sections below. 

Research Results 

The respondents were asked to share experiences concerning parental support on rural female 

students’ progression in Advance Level sciences. Apart from the fact that the selected respondents were 

adolescents under the guidance of their parents, there was a probability that their interests and 

intellectual acumen may prompt their progression in Advanced Level sciences, among other issues. 

Their motivation to progress in Advanced Level science subjects is discussed below. 

Rural female students’ motivation to progress in Advanced Level sciences 

This section interrogates respondents’ views on what motivates rural female students to progress 

in Advanced Level sciences. 

Table 1 

The Analysis of the Source of Motivation to Progress in Advanced Level Sciences (Based on the Closed 

Questionnaire) 

 

 

 

 

 

 

From the table above it can be noted that a few respondents (2.3%) strongly agree and (5%) agree 

with the notion that encouragement from parents was a source of motivation for rural female students 

to progress in Advanced Level sciences. On the other hand, most of the respondents (67.7%) strongly 

disagree with the opinion that encouragement from parents was a source of motivation for their 

progression in Advanced Level sciences. However, most respondents (50%) strongly acknowledged that 

other females progressing in engineering in tertiary institutions were a source of motivation for them 

to progress in Advanced Level sciences. In this regard, one of the respondents noted that: 

Indicator(s) Strongly 
Agree   

Agree  Strongly 
Disagree  

Disagree 

Encouragement from parents 
Other females studying engineering 
in tertiary institutions  
Pressure from peers 

2.3 
 

50 
35.5 

5 
 

31 
53 

67.7 
 

11.5 
7.7   

 25 
 

7.5 
3.8  
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Upon expressing my wish to pursue pure mathematics or statistics at Advanced Level my parents 

(dad) became uncompromising. He questioned where as a woman would I apply the mathematical principles 

in the local community to earn a decent living. I was instructed to go for commercials, such that I can venture 

into projects like gardening and later sale the products (Respondent 1) 

In support, another respondent highlighted that: 

At home, my siblings [females] are pursuing either arts or commercials in local polytechnics and 

universities. Hence, we spend most of our spare time chatting about careers in these fields. On rare 

occasions we talk about sciences they will be talking about the challenges associated with females’ 

progression in these areas (Respondent 15) 

From the above presentation it can be revealed that though the respondents had different sources 

of motivation when it comes to progression in Advanced Level sciences, the respondents acknowledged 

that their parents were the least source of motivation. This situation is heightened by patriarchal norms, 

which give priority to most social issues to males, with females playing subservient roles. The next 

section on sources of influence for rural female students’ career selection is presented and analysed. 

Table 2 

The Analysis of Sources of Influence in Rural Female Students’ Selection of Advanced Level Sciences (Based 

on the Closed Questionnaire) 

 

 

 

 

From the statistics presented in Table 2, it’s interesting to note that (11.5%) of the respondents 

strongly agree with the notion that parents were a source of influence in rural female students’ selection 

of sciences. In addition, (19.2%) of the respondents agreed that parents were a source of influence in 

rural female students’ selection of sciences. From another angle, it was noted that most of the 

respondents (62.4%) strongly disagreed with the notion that parents were a source of influence in rural 

female students’ selection of sciences. In other words, rural female students’ progression in Advanced 

Level sciences tends to hit a brick due to parents’ limited influence in their selection of science-related 

career paths. As a result, rural female students select careers or subjects that satisfy their parents’ 

demands and expectations. It was also, revealed that teachers and friends were some of the key sources 

of influence in the rural female students’ selection of Advanced Level sciences. In this context, a 

respondent acknowledged that: 

When fetching firewood with other young women during the school holidays programmes that one 

can do after completing Advanced Level. Some of these girls are pursuing different programmes in 

polytechnics and universities, majoring in commercials and social sciences (Respondent 13) 

Thus, another respondent revealed that: 

On fewer occasions I interact with girls pursuing science-related programmes either in polytechnics 

or universities, they share with us their nasty experiences. In some instances, they highlight that they are 

taken as being outsiders in the so-called ‘masculine’ programmes (Respondent 1) 

Indicator(s) Strongly 
Agree 

Agree Strongly 
Disagree 

Disagree 

Parents 
Teachers 
Friends 

11.5 
53.8 
57.7 

19.2 
30.8 
26.9 

62.4  
11.5 
  9.2 

6.9 
  3.9 
  6.2 
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Further to this one of the respondents noted that: 

Yes, I am pursuing science subjects at Advanced Level, though with limited encouragement from my 

parents. Our discussions most of the time centred on issues, which have nothing to do with career selection 

or what I intend to do after Advanced Level. 

However, my Advanced Level Pure Mathematics encourages me to do well in my studies such that I 

can pursue the so-called ‘masculine’ programmes at university (Respondent 20) 

These results brought to light the point that some parents discourage rural female students from 

progressing in Advanced level sciences. Thus, traditionally prearranged gender roles have a great 

influence on rural female students’ science-related career path interests (Omar, 2011). However, the 

female students’ interests, and abilities are not taken into account when some of the decisions are made. 

In the next section issues discouraging rural female students from progressing in Advanced Level 

sciences. 

Table 3 

The Analysis of Issues Discouraging Rural Female Students from Progressing in Advanced Level Sciences 

(Based on the Closed Questionnaire) 

 

The above results revealed that most of the respondents (46.9%) strongly disagree with the 

opinion that rural parents inspire their sons to get married women who participated in sciences at 

Advanced Level and beyond. In addition, some respondents (43.8%), strongly agree with the view that 

rural parents were of the opinion that women with science-related professions do not respect husbands 

with non-science-related professions. From another angle, some respondents (42.3%) and (32.3%) 

strongly agree and agree respectively to the notion that rural parents discourage females from taking 

up sciences at Advanced Level. In the same vein, most of the respondents (66.9%) strongly agree with 

the opinion that science subjects are coined ‘masculine.’ In this context, rural female students might 

become reluctant to progress in Advanced Level sciences and beyond. This tends to leave them in a tight 

corner when it comes to whether to progress or not to progress in Advanced Level sciences. Those who 

opt to progress in Advanced Level sciences might considered as outcasts in the patriarchal rural society. 

In this context, one of the respondents noted that: 

During discussions with my parents, I am always reminded of a certain village woman who is in her 

late 30s but still single. A lot of stories a being peddled about why she is unmarried, one of which is that 

males are afraid to approach her due to her professional qualifications (Respondent 15) 

The above results concur with Amadi et al. (2013) who highlighted parents’ fear of cultural belief 

Indicator(s)  Strongly 
Agree 

Agree Strongly 
Disagree 

Disagree 

Rural parents inspire their sons to get married 
women who participated in sciences at Advanced 
Level and beyond 
Rural parents were of the opinion that women with 
science-related professions do not respect 
husbands with non-science-related professions  
Rural parents discourage women from taking up 
science-related professions 
Advanced Level sciences are coined ‘masculine’ 
subjects 

 
       
      8.5 

 
 

43.8 
 

42.3 
 

66.9 

 
 

10 
 
 

31.5 
 

32.3 
 

20.8 

 
 

46.9 
 
 

11.5 
 

19.2 
 

4.6 

 
 

34.6 
 
 

13.2 
 

6.2 
 

7.7 
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systems instills odd defiance, and ideals, which makes parents believe that rural female students upon 

progressing in sciences will become non-compliant to cultural expectations. In this case, cultural 

expectations favor rural male students to progress in Advanced Level sciences as opposed to rural 

female students. this is a clear indication that sex-role type of subject selection and gender difference in 

the patriarchal culture has some objectionable influence on rural female students’ progression in 

Advanced Level sciences. This was supported by a respondent who postulated that: 

At our school female students pursuing Advanced Level science subjects on most occasions are seen 

moving around with boys. They don’t interact with fellow female students pursuing other subjects at 

Advanced Level. Thus, they are seeing themselves as if they are ‘boys’ (Respondent 11) 

This brings to light the point that sciences were stereotyped, thereby making it difficult for rural 

female students to progress in these subjects at Advanced Level. From another angle, one of the 

respondents revealed that: 

Just before sitting for my [Advanced Level] examinations, mom promised to mobilise resources such 

that I can attend some [science subjects] extra lessons. This was a welcome move since I wanted to pass 

with flying colours. At the bottom of my mind, I having a thought that I should the first engineer in our 

family (Respondent 4) 

This is an unquestionable circumstance that in the absence of constructive backing, any 

determination to advance rural female students’ progression in Advanced Level sciences was greatly 

hampered (Ajaja, 2012). Thus, if parents value their children’s education irrespective of their sex, they 

tend to inspire them to select the career path of their choice (Dube, 2020). However, another respondent 

from a different viewpoint highlighted that: 

At our school in the [Advanced Level] Physics group, am the only female student. However, the going 

is not all that rosy. I am finding the going a bit tough since A[dvanced] Level Physics involves a lot of 

challenging calculations. Provided with another chance I would opt for the arts combination and join other 

rural female students (Respondent 12) 

In this context, Advanced Level sciences (Biology, Chemistry, Computer Science, Mathematics and 

Physics) were seen as having a ‘masculine’ image. Thus, this inclines towards sex stereotyping, and 

relates negatively to rural female students’ progression in Advanced Level sciences. Under such a 

scenario rural female students tend to develop beliefs that they cannot progress in Advanced Level 

sciences, which are perceived as being inappropriate to their gender. The above contribution concurs 

with Mapfumo et al. (2002) who postulated that from patriarchal standpoint males are thought to be 

born with talents different from those of rural female students. This gives credence to the notion that 

rural female students do not progress in Advanced Level sciences due to their parents’ attitudes towards 

them. In support one of the respondents highlighted that: 

Parents were stopping rural female students from progressing in science-related professions. For 

instance, one Form Four female student was dispirited from progressing in science subjects, though she was 

brilliant in these subjects. […..] not much was expected from us as rural girls (Respondent 9) 

The results showed that social beliefs excluded rural female students from progressing in scientific 

and technological developmental processes. Thus, rural female students were expected to have their 

major roles around the home, marriage and motherhood. This was seen as having a negative effect on 

rural female students’ progression in Advanced Level sciences. Thus, rural female students nurtured to 

admit the gender prejudice, which if not reversed, in the long term will continue to create a situation in 

which rural female students are underprivileged in science-related careers or professions. Thus, parents 
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are persuasive in the gender inclined societal activities; this buttress gender-stereotypical expectations 

in rural female students’ progression in Advanced Level sciences. 

Discussion 

In this paper, respondents were questioned in terms of the opinions on parents support towards 

rural female students’ progression in Advanced Level sciences by conducting interviews, and applying 

semi-structured questionnaires. It was found that though the government proclaimed policy guidelines 

to advance the progression of students in education, there is still a huge gap in rural female students’ 

representation in Advanced Level sciences. Thus, this has created the platform for the authors to look at 

how other factors (i.e., parental support, etc.) influence rural female students’ progression in Advanced 

Level sciences (Mead, 2023; Mowen, 2015). From this study, it can be noted that from the respondents’ 

viewpoint parents’ motivation or influence on rural female students’ progression in Advanced Level in 

sciences was limited. In addition, parents were seen as discouraging rural female students’ progression 

in Advanced Level sciences. Thus, patriarchal prospects around roles and activities that are assigned 

according to gender tend to influence parents’ opinions towards rural female students’ progression in 

Advanced Level sciences (Cho, 2015; Guillaume et al., 2014). 

The results showed that though rural female students were ambitious to progress in Advanced 

Level sciences, they are finding it problematic to break glass ceiling due to limited influence from their 

parents. This concurs with Kwaw et al. (2022) who postulated that in rural areas, there is a viewpoint 

that female students were a liability, and are only meant to carry out household chores. This discourages 

parents who grew up in a patriarchal society to support rural female students’ progression in Advanced 

Level sciences. In other words, cultural gender expectations tend to stress, other ambitions for rural 

female students (i.e., motherhood or marriage) over progression in Advanced Level science subjects 

(Okeke, 2004). The opinion that in a patriarchal society by means of rigid domestic relations female 

students cannot match the demands of the Advanced Level sciences (Kiamba, 2008; Moyo & Perumal, 

2020). Therefore, this creates an environment that discourages rural female students from progressing 

in Advanced Level sciences. This has an unfavourable effect upon rural female students’ mindset, as they 

usually ridiculed and laughed at. 

In other words, rural female students’ limited progression in Advanced Level sciences raises tough 

questions within education sector concerning their continued marginalization the so coined ‘masculine’ 

subjects (Chikuvadze, 2020). This concurs with Lips (2013) and Tharenou (2013) who postulated that 

rural females were likely to come across gender inequality in their schools. Thus, rural female students’ 

involvement in some arrangement that portrays gender inequality through their interactions with 

parents, regardless of potential to progress in Advanced Level sciences. This is grounded in the 

patriarchal ideas, customs, and norms that contribute to the ‘masculinization’ of Advanced Level 

sciences (Ntekane, 2018; Wilder, 2014). Thus, patriarchal structures can subsidise to the decrease in the 

sum of rural female students progressing in Advanced Level sciences (Herrero et al., 2017; Joensen & 

Nielsen, 2013). 

It’s against this backdrop that academic gender studies (Cech & Blair-Loy, 2019; Sang, 2018), are 

portraying diverse viewpoints, which incorporate gender balance in terms of the students (both females 

and males), irrespective of their difference in societal roles. This might also result in a remarkable 

upsurge in the figure of those rural female students progressing in science, technology, engineering, and 

mathematics (Hyde & Mertz, 2009). Thus, cultural beliefs like the diverse roles females and males 

participate in society and in conclusion, customs, which make available prospects for both sexes 

(Abusalha, 2023). In addition, parents tend to masculinize Advanced Level sciences learning 

environment by portraying rural female students as not being fit to progress in it (David, 2016; Legewie 
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& DiPrete, 2012). Rural female students under such limited motivation and inspiration from their 

parents find themselves in a situation where there restricted to progress in Advanced Level sciences. 

Hence, the gender-role culture prevailing in the society, might impact rural female students’ progression 

in Advanced Level sciences (van Houtte, 2023). Consequently, these respondents concur with Kirmak 

(2017); Mahuro and Hungi (2016) who postulated that rural female students need to interact with 

others (parents, siblings) such that they can raise the social awareness on the need for their progression 

in Advanced Level sciences. 

Conclusions and Implications 

The results exposed that rural female students encountered various gender-based obstacles when 

progressing in Advanced Level sciences, such as coining these subjects as ‘masculine’ and stereotype- 

related to the capabilities of females. It was further revealed that there was limited praise from parents 

as rural female students to undertake Advanced Level sciences. Thus, respondents advanced the opinion 

that rural female students’ progression in Advanced Level sciences was chiefly influenced by traditional 

beliefs. These beliefs tended to place rural female students in subservient spot in their progression in 

Advanced Level sciences. These gendered opinions tend to regulate rural female students’ progression 

in Advanced Level sciences. Thus, the respondents viewed parents as not being supportive of the 

underprivileged rural female students’ progression in Advanced Level sciences. In other words, the lack 

of parental support was a major flaw in rural female students’ progression in Advanced Level sciences. 

Hence, need to re-socialize parents in rural communities into a new direction where gender equality 

and equity are the custom. Therefore, this inadequate parental support at grassroots level discourages 

rural female students from progressing in Advanced Level sciences. Hence, the need to invite parental 

support in rural female students’ progression in Advanced Level sciences learning activities. This 

creates the platform for the parents to transform their mindsets such that they can meet the interests of 

the underprivileged rural female students. In addition, there is need to sensitise parents on the 

importance of rural female students’ progression in Advanced Level sciences and the provision of 

adequate moral support is recommended. In addition, we recommended that community build effective 

partnerships with rural secondary schools to continually develop, implement, evaluate, and improve 

rural secondary school-based parental involvement plans. Thus, these plans should support practices, 

which push for the school, family and community to be involved in rural female students’ progression 

in Advanced Level sciences in diversified ways. 

Suggestions for Future Research 

Future research is expected to focus on a detailed qualitative analysis of rural female students’ 

understandings of barriers to their progression in Advanced Level sciences. This provides an in-depth 

understanding of their experiences with the view to contribute towards the creation of an inclusive 

environment for their progression in Advanced Level sciences. A comparable inquiry indulging the same 

methods including parents, policymakers and teachers should be carried out with the view to provide 

an all round comprehension of parents’ support in rural female students’ progression in Advanced Level 

sciences. In addition, a mixed-methods approach can be used in advancing an in-depth conception of 

parental support in rural female students’ progression in Advanced Level sciences. 
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Abstract: The current trend of most tertiary teaching to reach out students in different modes 

such as distance, weekends and sandwich resorts largely to online system. The Covid-19 pandemic 

brought up various lock-down strategies in most countries. This allowed most universities such as 

Valley View University (a Premier Private University in Ghana, West Africa) to start with online lesson 

delivery modes to help maintain their academic calendar. The aim of this study was to investigate into 

the perception final year students and lecturers in the Mathematics Education department had on the 

Online Learning System during the Covid-19 pandemic lockdown era. The study adopted an explanatory 

investigation design through a sample size of 378 respondents comprising 36 lecturers and 342 

students. Students’ and lecturers’ response to questionnaires put in a Likert Scale were investigated in 
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numerous descriptive and inferential statistics. The results revealed that lecturers registered a higher 

positive perception of online learning than students. This variation was however not significant. 

Specifically, lecturers perceived an increased flexibility in online learning, with learners utilizing a wide 

range of learning sources. Student interest however decreased in terms of the absence of in person 

meetings, promotion of students learning, ensuring autonomous learning environment, the absentness 

of cooperative learning strategies and among others. It was recommended that universities who resort 

to online means of teaching and learning should resource teachers and learners with the necessary 

accoutrements to help sustain their interest and minimize stress of teaching and learning. Researchers 

are however encouraged to further investigate into other factors necessary to sustain learners’ and 

teachers’ interest in coping with online (e-learning) modes. 

Keywords: educational technology, e-learning, ICT, information technology, lecturers’ perception, 

online learning, online teaching, students’ perception, technology in the classroom. 

 

Introduction 

Online Teaching strategy has been one of the key modes some educational institutions resort to 

facilitate students learning beyond face-to-face interaction. Such choice of mode of teaching could be 

influenced by several factors. Among such need for this strategy was the Covid-19 pandemic which hit 

the world hard to hide people to their most closet shields. Most institutions resorted to distant teaching 

in order to enhance and continue teaching and learning. The Covid-19 (coronavirus case), which first 

appeared in 2019, has since spread globally (Li et al., 2021). Since the coronavirus has spread so far, 

policies requiring social or physical segregation have been put in place to reduce Covid-19's footprint. 

The beginning of the pandemic has a significant effect on many spheres of life, particularly schooling. 

Most institutions switched to online-learning pedagogies as a result of the epidemic. Academic 

institutions face a difficulty, according to Eromafuru (2020), in adapting to current needs of 

instructional mode while retaining the effectiveness of session delivery. According to Sharma (2020), 

the pandemic is enabling an instructional transitional teaching using technologies. 

Higher education institutions in Ghana were abruptly shut down by the government as a result of 

the coronavirus epidemic, and students were instructed to leave campuses as one of the precautions 

against additional infections (Li et al., 2021). Universities embraced the online educational system as a 

way to make up for time gaps and maintain ongoing education. The continuous face-to-face class 

programs at the various educational institutions were severely warped by this influence. According to 

Coman et al. (2020), academic institutions across the continent are establishing institution-wide task 

committees to lessen the pandemic's effects and maintain the provision of education. In an effort to 

maintain students' interest in their specific courses and programs of study, many institutions in wealthy 

countries have quickly transitioned to online-learning (Olayemi et al., 2021). 

Rahayu and Wirza (2020) asserted that using technology to access learning experiences is known 

as "online learning". According to Marfo and Okine (2016), a type of remote education called online 

learning constantly concentrated on providing opportunities to a learning environment, as it is effective 

in terms of time and location than campus-based education. Online learning is described in the media as 

studying and teaching using technology from home rather than attending a traditional classroom. On 

gadgets like tablets, computers, cell phones, and iPads, the technology can be used. There are numerous 

online learning platforms available that can be connected to technology, including Whatsapp, Google 

Classroom, Ruang Guru, Quipper, Zoom meetings, Moodle, and many others. 

Online learning is inexpensive and easy for students to access anywhere, anytime, according to Me 
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and Fu (2020). Students have the possibility to learn individually through online activities (Anwar & 

Wahid, 2021). Additionally, it offers current information and can be used with other components to 

strengthen students' understanding, including audio and video explanation, group chats, forums, 

discussion boards, and quizzes. Giving Baticulon et al. (2020), distance learning exposes students to 

cultural diversity and globalization in education by removing time and space restrictions and provides 

a novel learning experience for students through its variety of contacts with the education community. 

Online instruction has some drawbacks. According to Landrum et al. (2020), these drawbacks may 

include the learners' increased reflection, remoteness, and lack of engagement. Additionally, it is hard 

to check-out abnormal behaviors involving plagiarism and piracy, being misled into these behaviors, 

devaluing the role of the instructor, and the inability of purely scientific fields to be properly studied 

through e-learning. Additionally, using some websites excessively results in unanticipated time and 

financial costs. The pandemic hasn't yet subsided, therefore the system is here to stay. Additionally, it is 

unlikely that schools would completely return to the traditional system, which is why it is important to 

look into and comprehend the perspectives and worries of the teachers and students. This is significant 

because lecturers and students are used to traditional in person instruction, so the fast shift to remote 

instruction brought on by the pandemic is probably going to have an effect on both instruction and 

knowledge. Therefore, the aim of this investigation was to ascertain in what way lecturers and 

apprentices at Valley View University in Ghana felt about online learning with respect to their 

perceptions of it. 

Online Learning 

Online form of instruction is considered as providing instructional strategies in contexts using 

technological devices (such as mobile phones, laptops, etc.) with an Internet connection (Dhawan, 2020, 

p. 18). Over the past ten years, there has been a notable increase in the use of e-learning in education, 

which provides a lot of benefits (Allen & Seaman, 2017, p. 23). Education professionals were forced to 

design online courses that would improve both teaching (lecturing for higher institutions) and learning 

efficacy because a large number of students are taking their courses online (Evans, 2014). Numerous 

studies have demonstrated that distant education increases student engagement, improves the quality 

of conversations, and fosters online relationships. The debate board can help scholars and advance 

learning by finding solutions to challenging problems. It may be straightforward to access an online 

learning platform with mobile technologies like applications and PCs, which could improve the 

effectiveness of mobile learning (Panigrahi et al., 2018). 

In the framework of e-learning (on-line instruction), collaboration and virtual communities could 

be developed. Online learning has been increasingly adopted and employed in higher educational 

institutions with the help of information technology including computers, tablets, iPads, and mobile 

phones (Yu, 2021). Online learning could benefit students in a variety of ways, such as by directing their 

focus toward crucial information and allowing them to participate in collective educational doings (Alwi 

et al., 2015). Peer discussions and engagement levels were highly and favorably connected with 

collaborative learning. The development of virtual communities may enhance the effectiveness of 

distant education (Panigrahi et al., 2018). 

Perceptions of Lectures on Online Learning 

Giovannella et al. (2020) study comprehended how teachers view and interact with elearning two 

months after the Covid-19 outbreak began. It was found that teachers valued the use of technology. This 

is agreed upon and supported by Klapproth et al. (2020), who suggests that teachers improve their 

digital literacy. Schools should therefore equip them with the technology and software they require in 

order for them to be willing to use online teaching tools. A scientific works examination by Frazer et al. 
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(2017) institute that resultative distance learning techniques recognized a number of periodic themes 

on collective educational doings. However, the authors suggested that there can be a discrepancy 

between the use of these tactics and teacher perceptions of what matters most for student achievement. 

According to Frazer et al. (2017), lecturers believed that modifications based on feedback from students 

to the instructor were a crucial component of successful distance learning to improves student results. 

According to a study from 2021 by Butnaru et al. (2021), lecturers think that the more adaptable 

and flexible nature of online education has produced some advantages, such as easy access to subject 

matter experts, exposure to learning environments, a variety of course types, and participation in 

student communities. Staff in the field of content delivery experience problems with material delivery 

and decreasing student interest because there aren't enough face-to-face meetings, there isn't enough 

control over student groups, and there is a barrier to resolving these problems. The teaching team's 

virtual teaching strategies are unaffected by the increased demands created by the background of the 

coronavirus pandemic. The ability of the teaching staff to adapt to the new criteria, however, is 

significantly impacted by how they were developed. The teaching staff with access to online courses and 

digital resources is less likely to struggle with the difficulties presented by online courses and is more 

assured to continue teaching in the new environment (Butnaru et al., 2021). Teaching via video, either 

live or digitally broadcast, is the simplest solution for the academic staff in the Covid-19 pandemic 

setting. 

Students' Opinions of Online Learning's Effectiveness 

According to Kituyi and Tusubira's (2013) research, the majority of students do not regard online 

learning to be very beneficial. According to Armstrong (2011), ICT tool availability is important in terms 

of students’ learning support system. Despite the fact that Olayemi et al. (2021) claimed that elective 

courses had higher quality than required ones. Scholars assumed the high caliber learner of distance 

classes (Gómez-Rey et al., 2018). Contrarily, Armstrong (2011) explained that students thought in- 

person training was more challenging intellectually than online instruction. Similar to Bali and Liu's 

(2018) findings that students believe face-to-face learning to be superior, Matsunaga (2016) discovered 

that students selected e-learning mode to in-person other instructional modes. Students believe that an 

effective online teacher is the person who (a) is able to support the learning, (b) tries to become coupled 

with scholars in the teaching space, (c) parts the experience, (d) is amicable, (e) forms common well- 

being, and (f) is attentive to students' requirements, giving the investigation by Frazer et al. (2017). 

Apprentices reported that effective online teaching techniques reduced their stress levels, improved 

their work, helped them think critically, and made them more receptive to criticism. 

With reference to Almahasees et al. (2021) findings, e-learning education is helpful hard time 

situations. The lecturers and the students both came to this conclusion. Even yet, technology is not as 

effective as in-person instruction and learning. The faculty and students have acknowledged a lot of 

tasks related to online learning, together with their adjustment, chiefly for people with hearing 

disorders, a lack of motivation as well as contact, ICT issues, worries about information confidentiality, 

and security. They also agreed that online education has advantages. The main benefits included self- 

learning, affordable rates, ease, and flexibility. Research on faculty members' perceptions and attitudes 

toward online learning brought to light the significance of instructors in encouraging communication 

and collaboration with students. The primary success elements, according to the instructors, were 

instructional design and subject-matter experience. 

Therefore, the design, delivery, and completion rates of the curriculum are crucial for success in 

both online and in-person learning (Nemetz et al., 2017). The COVID-19 outbreak switches in-person 

instruction to online courses while the school is on lockdown. Thanks to this improvement, educators 
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are better able to instruct students using cutting-edge technical skills (Isaeva et al., 2020). Students' and 

faculty members' opinions were disregarded differently when delivering laboratory courses online 

(Beck & Blumer, 2016). According to a study conducted at a medium-sized public university, Hidayat 

(2020) discovered that students see online and distance learning technologies as having some 

advantages, even though these advantages aren't always knowledge-related. Butnaru et al. (2021) 

report that students who value involvement in conventional classroom courses think it's critical to 

engage with academia for a clearer understanding. 

Research Problem 

Despite the fact that technological advancements have created a variety of opportunities for 

lecturers in education, the change of the comfortable usual in person education location carriages limits 

to both the tutor and the apprentice due to the complex nature of technological system (Landrum et al., 

2020). According to research (Chandran et al., 2020; Pérez-Pérez et al., 2020; Suryawanshi & Venugopal, 

2020), online learning environments fall short of improving learners' generic competencies. 

Additionally, if comparing with in person locations, learners interact as well as engage in virtual 

education environments differently, which changes the consequences of their learning. The problem is 

made more difficult by instructors' decreased connection with students and by the absence of prompt 

feedback and responses (Littlefield, 2018). Studies have stressed that compared to regular classrooms, 

online learning demands a different methodology and set of abilities (Boling et al., 2012). 

Teachers in underdeveloped nations like Ghana are required to switch to online instruction with 

little to no training. Ghana's situation is particularly challenging because of the country's enormous 

student population and weak technical and communication infrastructure. For instance, the Valley View 

University-Techiman Campus is located in a region where most of scholars live in country areas with 

potential net problems. Additionally, the majority of these children may lack the tools needed to 

continually be online and access educational content. This is probably going to have a bad impact on 

how university education is provided for and accessed. Existing literature explains various tactics, tools, 

structures and importance of online learning systems with little focus of how teachers and learners 

perceive it. This study adopted an investigation into finding out how mathematics final year students 

and lecturers perceived the online (e-learning) means of instructing, learning and assessments. 

The benefits of distance classes over traditional classroom instruction, according to Li and Lalani 

(2020), also include the possibility for students to study individually, return to use documented 

trainings, and read from electronic resources. However, other researchers assert that because of the 

digital divide, poor internet connectivity, and limited access to digital resources like computers, online 

learning is not as effective as classroom instruction (Goldstein et al., 2020; Lau et al., 2020; Govindarajan 

& Srivastava, 2020). Similar to this, according to Goldstein et al. (2020), a reduced number of students 

in the COVID-19 era are enrolled in online courses because of persistent absenteeism and poor 

performance on assignments. Govindarajan and Srivastava (2020) found that as of 2018, just 21.3 

percent of pupils have PC or tablets in their classrooms. Lau et al. (2020) contend that a tangible 

academia location is unique and the crucial to in-depth comprehension. Despite this, there are few 

studies that examine lecturer-student views on distance education. In order to further the body of 

knowledge, this research aims to find out how instructors and students at Valley View University 

evaluate its online learning system. 

Research Focus 

Valley View University usually embark on regular, weekends, distance and sandwich modes of 

teaching using face-to-face interaction. The Covid-19 pandemic era demanded a full transition of 

instructional strategies called e-Learning. Students and lecturers had divergent experiences and 
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perception of the electronic way of teaching and learning and rendering assessment, discussions and 

among others. The aim of this research was to investigate the vision of distance education be students 

and lecturers during the Covid-19 Era contrary to the normal regular in person instructional 

interactions. The study’s specific objectives were to: (a) investigate how lecturers at Valley View 

University view online learning, (b) find out how students at Valley View University view the 

effectiveness of online learning, (c) determine whether there is a statistically significant difference 

in students' perceptions of online learning based on their gender and age, and to (d) determine whether 

there is a statistically significant difference in lecturers' and students' perceptions of online learning. 

Research Aim and Research Questions 

The overall aim of the research was to evaluate how lecturers and final year students at Valley 

View University's Techiman Campus in Ghana, West Africa, perceived the online instructional mode of 

teaching in times of pandemic. The paper specifically answers the questions: (a) How do lecturers at 

Valley View University view online learning, (b) How do final year students at Valley View University 

view the effectiveness of online learning, (c) Is there any statistically significant difference in students' 

perceptions of online learning based on their gender and age? (d) Is there any statistically significant 

difference in lecturers' and students' perceptions of online learning. 

Research Methodology 

General Background 

According to Saunders et al. (2009) reviews, there are three (3) main categories of study project: 

explanatory, exploratory, and descriptive. The explanatory research design is used in this study. 

Explaining the connection among the features of a state or phenomenon is the main goal of the 

explanatory study. The connection among the dimensions or qualities of people, groups, conditions, or 

events is studied using inferential analysis. The t-test and ANOVA analysis were evaluated in this paper's 

descriptive research design. The research assumed the descriptive paper structure because apart from 

examining the perception of lecturers and students’ perception on online learning, it also evaluates the 

use of inferential data analysis for determining the presence of statistically important changes in 

students' opinions of online learning based on their gender and age. 

Sample / Participants / Group 

The residents of the research comprised lecturers and student of Valley View University – 

Techiman Campus in Ghana. The population size consisted of 36 lecturers and 2341 students. For the 

lecturers, all 36 lecturers were used in the study to constitute a census sampling. The study, therefore, 

used the purposive sampling technique. In purposive sampling, respondents are selected based on a 

criterion. Students and lecturers were selected on the criterion that, they participated in the online 

teaching and learning during the covid-19 era and hence deemed to have their perception of online 

teaching strategies. In this study members in the population are lecturers at the university; either part- 

time or full-time teaching online as well as the registered students to the courses they teach. In all, a 

total of 378 respondents comprising 36 lecturers and 342 students, were used in the study. The 

researchers deemed this representative and appropriate since a census sampling was considered to give 

equal chances for everybody in the population to be part of the study. Research choice of census 

sampling (for such students studying mathematics by online modes) is sufficient, efficient and unbiased 

about any estimation about the population mean and variances in parametric and inferential statistical 

analyses (Creswell & Creswell, 2017). 
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Instrument and Procedures 

Statistics used in this study came from many sources. Data collected from respondents through 

surveys makes up the main sources of data. The main data is information that is directly gathered by the 

researchers for the study task and is information that is especially gathered for a research endeavor. 

The researchers decided to use questionnaires for this investigation. Google Documents form was used 

to build two online questionnaires. There were two sections to the survey for lecturers. The 

demographic profile was in the first section, while the second asked about professors' opinions of online 

learning. The survey given to the pupils has 2 sections as well. The demographic portion made up the 

first section. The second part had questions on the perceived efficiency of distance education at Valley 

View University. Scientific Research procedures were followed to ensure validity, reliability and ethical 

consideration for study participants through the data collection process. Google online questionnaire 

survey forms revealed validity and reliability coefficient of 0.91 which was highly strong and reliable. 

Data Analysis 

Data were analysed with the help of the SPSS (Statistical Package for Social Sciences software). 

Both descriptive and inferential data analysis were implemented in the study. The 1st objective 

examines the perceptions of lecturers on online learning in Valley View University. The one-sample t- 

test was used in the research. Objective two investigated how students perceive the efficiency of 

distance education at Valley View University. Also, the one-sample t-test was adopted. The third 

objective evaluated whether there is a statistically important differences in scholars’ attitude toward 

distance education based on their gender and age. The study used both the independent t-test and the 

ANOVA analysis. The fourth objective also examined whether there is a statistically significant difference 

in lecturers’ and students’ perceptions of online learning at Valley View University. The independent t- 

test analysis was adopted for that analysis. 

Research Results 

A one-sample t-test in order to evaluate how lecturers felt about online learning was used. Using 

a one-sample t-test, it was possible to found if the model means differed statistically from a real or 

imagined residents mean. On the basis of a five-Likert scale, the study is appraised. The conclusion is 

that students strongly agree with the statement and expressed a favourable perception when a factor is 

significant (sig. 0.05) and the mean difference is positive, as opposed to when it is negatively perceived. 

From the results (Table 1), it is observed that lecturers negatively perceive that online learning 

provides clear instructions for students' comprehension (mean difference = -0.133, sig = 0.000). 

Lecturers also negatively perceived that online learning is costly (mean difference = -0.260, sig = 0.001). 

There was also a negative but non-significant perception that online learning promotes students to learn 

effectively (mean difference = -0.740, sig = 0.214 > 0.05). 

In terms of instructional delivery, lecturers positively perceive that there are increased flexibility 

and learning opportunities (mean difference = 0.240, sig = 0.000 < 0.05). Additionally, there is a 

favourable opinion that online education gives the opportunity to use a diversity of learning resources 

to aid in learning (mean difference = 0.421, sig = 0.015 < 0.05) but the quality of the content is 

compromised in online learning delivery (mean difference = 0.251, sig = 0.000 < 0.05). 
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Table 1 

Opinions of Lecturers on Distance Education 

 
 

 
 95% Confidence 

Interval 

 
t Sig. (2-

tailed) 

Mean 
Diff Lower Upper 

    Test value = 4 
INSTRUCTIONAL DELIVERY 

Provides clear instructions for students' 
comprehension -9.908 0.000 -0.133 0.153 0.103 

Increased flexibility and learning opportunities 
10.001 0.000 0.240 0.140 0.340 

Utilizes a wide range of learning sources to support 
learning  

4.619 0.015 0.421 0.031 0.811 

The quality of contents is compromised in online 
lesson delivery 

11.141 0.000 0.251 0.182 0.380 

LECTURER INVOLVEMENT 

There is reduced time for lesson delivery 
5.115 0.012 0.331 0.130 0.582 

Improve on lecturers' digital creativity 8.704 0.000 0.410 0.305 0.515 

The possibility to deliver lessons everywhere makes 
online learning more convenient 7.127 0.000 0.231 0.210 0.252 

This means of lesson delivery is costly -5.678 0.001 -0.260 -0.49 -0.03 

STUDENT INVOLVEMENT 

There is lower student interest due to the lack of in 
person meetings 

8.903 0.000 0.660 0.480 0.840 

Promotes students’ motivation in learning 3.045 0.214 -0.740 -0.97 -0.51 

Promotes autonomous learning environment 
10.400 0.000 0.402 0.222 0.582 

Lessons are flexible and everybody can learn 
individually 

8.911 0.000 0.310 0.301 0.319 

Students actively involved with learning 8.078 0.000 0.480 0.301 0.660 

Possibility for solutions to be sought from the internet  
9.021 0.000 0.580 0.451 0.711 

Source: authors’ development. 

With the involvement of lecturers in online learning, there was a positive perception that there is 

reduced time (mean difference = 0.331, sig = 0.012 < 0.05), improvement on lecturers’ digital creativity 

(mean difference = 0.410, sig = 0.000 < 0.05) and that online learning provides the possibility to deliver 

lessons everywhere makes online learning more convenient (mean difference = 0.231, sig = 0.000 < 

0.05). With student involvement, lecturers perceived that there is low student interest due to the lack 

of in person meetings (mean difference = 0.660, sig = 0.000 < 0.05), promotes autonomous learning 

environment (mean difference = 0.402, sig = 0.000 < 0.05) with flexible lessons where each student can 

learn from his/her own pace (mean difference = 0.310, sig = 0.000 < 0.05). In addition, lecturers 

positively perceived that online learning gives the opportunity where students actively participate in 

learning (mean difference = 0.480, sig = 0.000 < 0.05) and that there is a possibility for solutions to be 

sought from the internet (mean difference = 0.580, sig = 0.000 < 0.05). On whether the online instruction 

helps promotes students’ motivation in learning, it was tested to be insignificant. Hence students seem 

to be displeased or unsatisfied with the new trend of teaching compared to their face-to-face 

instructional delivery. 
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Opinions of Students on Distance Education 

The study adopted the one sample t-test. The grades are offered in Table 2. 

Table 2 

Perceptions of Students on Online Learning 

 
 

 
 95% Confidence 

Interval 

 
t Sig. (2-

tailed) 

Mean 
Diff Lower Upper 

    Test value = 4 
INSTRUCTIONAL DELIVERY 

Provides clear instructions for students' 
comprehension -9.011 0.000 -0.132 0.151 0.105 

Increased flexibility and learning opportunities 
9.987 0.000 0.052 0.021 0.081 

Utilizes a wide range of learning sources to support 
learning  

12.870 0.000 0.333 0.203 0.463 

The quality of contents is compromise in online 
lesson delivery 

-5.765 0.010 -0.071 0.129 0.021 

LECTURER INVOLVEMENT 

There is reduced time for lesson delivery 8.704 0.000 0.316 0.306 0.416 

Improve on lecturer’s digital creativity 7.127 0.000 0.123 0.106 0.136 

Possibility to deliver lessons everywhere makes 
online learning more convenient 

8.903 0.000 0.660 0.487 0.847 

This means of lesson delivery is costly 8.176 0.000 0.480 0.301 0.661 

STUDENT INVOLVEMENT 

There is lower student interest due to lack of in 
person meetings 

7.717 0.000 0.680 0.538 0.838 

Promotes students’ motivation in learning 8.872 0.000 0.460 0.321 0.605 

Promotes autonomous learning environment 
8.098 0.000 0.780 0.651 0.915 

Lessons are flexible and everybody can learn 
individually 

9.008 0.000 0.780 0.642 0.927 

Students actively involved with learning -9.216 0.000 -0.640 -0.851 -0.437 

Possibility for solutions to sought solution from the 
internet  

-5.975 0.003 -0.360 -0.596 -0.133 

 

Source: field data survey. 

From the results, there is a negative student’s perception that online learning provides clear 

instructions for students' comprehension (mean difference = -0.132, sig = 0.000 < 0.05) and that the 

quality of contents is compromise in online lesson delivery (mean difference = -0.132, sig = 0.000 < 

0.05). Students also negatively perceived that they are actively involved with learning (mean difference 

= -0.640, sig = 0.000 < 0.05) and that there is a possibility that they can seek solution from the 

internet (mean difference = -0.640, sig = 0.000 < 0.05) mean difference = -0.360, sig = 0.000 < 0.05). 

However, students positively perceive that online learning increase flexibility and opens up 

opportunities for learning (mean difference = 0.052, sig = 0.000 < 0.05), utilizes a wide range of learning 
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sources to support learning (mean difference = 0.333, sig = 0.000 < 0.05), lead to a reduction time for 

lesson delivery (mean difference = 0.316, sig = 0.000 < 0.05), improves lecturers digital creativity (mean 

difference = 0.123, sig = 0.000 < 0.05), present possibility to deliver lessons everywhere (mean 

difference = 0.660, sig = 0.000 < 0.05) and that online lesson delivery is costly (mean difference = 0.480, 

sig = 0.000 < 0.05). 

There was also a positive perception that student interest decreases due to the lack of in person 

meetings (mean difference = 0.680, sig = 0.000 < 0.05), that online promotes students learning (mean 

difference = 0.460, sig = 0.000 < 0.05), promote autonomous learning environment (mean difference = 

0.780, sig = 0.000 < 0.05) and that online lessons are flexible and everybody can learn individually (mean 

difference = 0.480, sig = 0.000 < 0.05). 

To evaluate if there is a statistic important differences in students’ perceptions of distance 

learning based on their gender 

To determine whether there is a mean alteration in observation between males and females, the 

study performed an independent t-test analysis. Determine whether there is a statistically important 

alteration among two means of dissimilar groups using the independent t-test. Males and females are 

the unrelated groups in this study. 

Table 3 

Group Statistics of Students’ Perceptions of Online Learning Based on Their Gender 

 

Variable Category Mean Std. Deviation 

Gender Female 3.13 2.523 

 Male 4.52 1.626 

Source: field data. 

According to Table 3, the male mean is 4.52 with a average aberration of 1.626 and the feminine 

mean is 3.13 with a average aberration of 2.523. The average mean value for males is higher than the 

average mean value for females, according to the provided averages. The standard deviation indicates 

the degree to which each person's perceptions diverge from the mean. The majority of the responses 

are likely to be grouped around the average if the standard deviation is smaller. A high average 

aberration indicated that the data were discrete. The females have a wider value based on the standard 

deviation readings. This indicates that perceptions of female respondents are more widely distributed. 

Table 3 shows the analysis of the Levene's Independent Sample Test. 

Table 4 

Levene’s Independent Sample Test Analysis 

  Levene’s Test of 

Variance 

t-test for Equality of Means 

Category  F Sig. Sig. (2-tailed) Mean Diff Std. Error 
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Gender  Equivalent 
alterations 
presumed 

7.719 0.009 0.970 -1.39 1.25719 

Equivalent 
alterations 
not presumed 

  0.007 -1.39 1.25719 

Source: field data. 

As seen in Table 4, the F-test statistic for the Levene's test corresponds to the Sig. p-value in the 

column for the Levene's test for equality of variances. According to Table 4, the Levene's test result 

(0.009) is less than 0.05, indicating that there is a substantial difference in the variance of the perceived 

mean values between males and females. As a result, the analysis uses the column for equal variance not 

assumed. The analysis indicates that there is a significant difference between the mean value for males 

and females because the sig (2-tailed) value for this column is similarly less than the 0.05 significance 

level (therefore, p-value = 0.007 0.05) period such that the males highly perceives improvement in 

online than females by 1.39 times. 

However, Perkowski (2013) found that males positively perceived online learning than females. 

Cuadrado-García et al. (2017) revealed that the use of online learning by male and female students 

differed significantly. Gašević et al. (2016) looked at how men and women behaved differently when 

using computers and discovered that men utilized computers far more frequently and had more positive 

sentiments around it. 

To evaluate whether there is a statistically significant differences in students’ perceptions of 

online learning based on their Age, the study utilised the Chi-Square test statistic for the analysis. The 

Chi-Square test was then used to ascertain the association between the age and perception of students 

on online learning. The results of the Chi-Square test are indicated in Table 5. 

Table 5 

Chi-Square Tests of Students’ Perceptions of Online Learning based on their Age 

 Value df Asymptotic Sig. (2-sided) 

Pearson Chi-Square 26.340a 15 0.135 

Likelihood Ratio 26.217 15 0.036 

Linear-by-Linear 

Association 

2.853 1 0.091 

N of Cases 342   

Source: field data. 

The Pearson Chi-Square value from the data in Table 5 is 0.135. This value exceeds the significance 

threshold of 0.05, indicating that there is no statistically important alteration in how students are 

perceived based on their age. 

To identify the Significant Differences between Lecturers' and Students' Perceptions of Online 

Learning, the study performed an independent t-test analysis. In Table 6, the group statistics are 

displayed. 
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Table 6 

Group Statistics of Lecturers and Students’ Perceptions of Online Learning 

Variable Category Mean Std. Deviation 

 Lecturers 4.035 0.785 

Percepti

on 

Students 3.831 1.018 

Source: field data. 

From the results, the overall mean for the perception of lecturers is 4.035 with a standard 

deviation of 0.785 while that for the students is 3.831 and standard deviation of 1.018. There is therefore 

a variation between the mean perception of lecturers and students with the lecturers registering a 

higher perception value than the students. To confirm this variation of the difference in the means the 

Levenes Independent sample test analysis is indicated in Table 7. 

Table 7 

Levene’s Independent Sample Test Analysis 

  Levene’s Test of Variance t-test for Equality of Means 

Category  F Sig. Sig. 
(2-tailed) 

Mean 
Difference 

Std. 
Error 

Lecturer-
Student 
Perception  

Equal 
variances 
assumed 

3.187 0.208 0.510 -0.204 0.9671 

Equal 
variances 
not 
assumed 

  0.087 -0.204 0.8309 

Source: field data. 

From the results, the significance value for the Levene's test is 0.208 is greater than 0.05. The 

implication is that there is no appreciable difference between the lecturers' and the students' variance 

of the perceived mean values for the associated perception. The analysis therefore makes use of the 

column with the anticipated equal variance. The study's findings indicate that there is no significant 

difference between lecturers' and students' perceptions of online study because the sig (2-tailed) value 

for this column is also greater than the 0.05 significance level (p-value = 0.087>0.05). 

Discussion 

Tables 1–7 analysed how lecturers and scholars perceived the distance education and learning 

environment during the pandemic. The outcomes support earlier findings on how teachers felt about 

online learning. The study found that throughout the Covid-19 epidemic, applicants had a favourable 

estimation of the worth and ease of distance learning platforms. According to a comparable study, the 

majority of respondents (70 percent) are prepared to choose online classes to handle the curriculum 

during this pandemic. According to Minghat et al. (2020), online learning uses a variety of learning 

resources and offers clear instructions to help students understand what they are learning. The quality 

of contents to be delivered is also perceived to be compromised in online lesson delivery (Egielewa et 
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al., 2021). 

To investigate how lecturers at Valley View University view online learning, the findings revealed 

that most lecturers registered a higher positive perception of online learning than students. This is in 

consistency with Allen and Seaman (2017), who agreed to the fact that lecturers find it comfortable 

teaching distance students with necessary ICT tools by digitalised online mode systems. This is also 

agreed upon and supported by Klapproth et al. (2020) as well as Giovannella et al. (2020) who suggests 

that teachers should improve their digital literacy to help students better understand mathematics 

lesson through online modes. There was also a positive perception that student interest decreases due 

to the absence of face-to-face meetings. Face-to-face teaching approach according students perception 

promotes students learning, autonomous learning environment with each student having the 

opportunity to learn at his/her own pace. However, there was no significant difference between the 

perception of lecturers and students on online studies. 

To find out how students at Valley View University view the effectiveness of online learning mode, 

majority of the students were of the view that, there were no technological resources to guide them 

while learning at their various homes. They missed the face-to-face lecturing encounter where they can 

see the lecturer teaching. Teaching mathematics by online can be a little confusing if teachers lack 

technological skills in the online delivery and hence students perceive online lesson delivery as 

unbeneficial (Tusubira et al., 2013). There was however, an indication that online learning provides no 

clear instructions for students' comprehension just like Tusubira et al. (2013) support it. Online teaching 

and learning are perceived to be cost intensive and do not promote effective students learning 

participation. Students positively perceive that online learning increase flexibility and opens up 

opportunities for learning, utilizing a wide range of learning sources, improves lecturers’ digital 

creativity, and present possibility to deliver lessons everywhere. 

The study considered determining whether there is a statistically significant difference in 

students' perceptions of online learning based on their gender and age. There is significant difference 

between the perception of females and males’ students such that the males highly perceive 

improvement in online than females by 1.39 times. The results were tested to be significant for equal 

variance assumed for gender disposition in learning of mathematics by online mode. This is in 

consistency with Owusu-Darko et al, (2017) who investigated into how students engage in mathematics 

lesson based on their dispositional empathy by gender and age. Mathematics learning seems to be male 

dominated than females. Age variation in studying seems to favour students who conform to the average 

age category for grade level, otherwise students becomes deficient in understanding concept. 

To determine whether there is a statistically significant difference in lecturers' and students' 

perceptions of online learning, this variation was however not tested to be significant. Specifically, 

lecturers perceived an increased flexibility in online learning, with learners utilizing a wide range of 

learning sources. This according to Panigrahi et al. (2018) may be attributed to lack of technological 

tools to support online learning. The development of virtual technology may significantly enhance the 

effectiveness of online teaching and learning. This leads to a reduction in lesson delivery time and 

improve on lecturer’s digital creativity. In addition, lecturers perceived that online learning promotes 

autonomous learning environment with flexible lessons, giving the opportunity for students to actively 

participate with learning and presenting a possibility for solutions to be sought from the internet. 

As an implication to this findings, Institutions that intends using elearning or online learning 

system of instruction beyond face-to-face teaching should equip both students and lecturers with the 

requisite tools, materials, resources such as computers, ipad, tablets and andriod supported apps as well 

as means of internet access to help stakeholders cope well with online teaching and learning. Students 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

244  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

and lecturer’s inability to enjoy online teaching and learning are as a result of necessary resources to 

support medium of e-instruction. 

Conclusions and Implications 

In conclusion, lecturers registered a higher positive perception of online learning than students. 

This variation was however not significant. Specifically, lecturers perceived an increased flexibility in 

online learning, with learners utilizing a wide range of learning sources, leading to a reduction lesson 

delivery time and improve on lecturer’s digital creativity. In addition, lecturers perceived that online 

learning promotes autonomous learning environment with flexible lessons, giving the opportunity for 

students to actively participate with learning and presenting a possibility for solutions to be sought from 

the internet. There was however, an indication that online learning provides no clear instructions for 

students' comprehension, is costly and do not promote effective students learning. Students positively 

perceive that online learning increase flexibility and opens up opportunities for learning, utilizing a wide 

range of learning sources, improves lecturers’ digital creativity, and present possibility to deliver 

lessons everywhere. 

There was also a constructive insight that scholar interest decreases in terms of the lack of in 

person meetings, promotes students learning, promote autonomous learning environment with each 

student having the opportunity to learn at his/her own pace. There is an important alteration between 

the perception of females and males’ students such that the males highly perceive improvement in 

online than females by 1.39 times. However, there was no important alteration between the perception 

of lecturers and students on online studies. 

The study’s conclusion is however limited to students’ and lecturers’ (teachers’) perception of 

online teaching and learning modes during the covid-19 pandemic only. Responses analysed are based 

on students and lecturer’s perception only in the chosen case study. It is however delimited to the 

chosen study setting of Valley View University online teaching during the Covid-19 era only, a situation 

which hard-pressed both lecturers and students to find convenient means of reaching out teaching and 

learning. No generalizability is associated with the key findings and conclusions. 

Suggestions for Future Research 

There was however, an indication that online learning provides no clear instructions for students' 

comprehension. Students can interact with the subject more successfully and consequently have more 

fruitful experiences when provided clear instructions. According to the study, instructors should employ 

concise, complete, and exact sentences that use specific terminology to help students understand what 

is expected of them. In order for students to understand what is being taught, professors can also upload 

videos and voice messages to clarify certain points. Therefore, greater study into this aspect of online 

system instruction, which is supposed to give teaching and learning meaning, is advised. 

From the results, students perceived that they are not actively involved with learning. There is 

therefore the need for lecturers to incorporate online video conferences and discussions to compensate 

for the lack of in person meetings. There was an important alteration among the awareness of distance 

classes for the females and males such that the males highly perceive improvement in online studies 

than females. There is no doubt however, that online learning has to stay. It is recommended that 

Universities who hold this teaching modes should frequently organize training session to enlighten 

students on online learning. This training could target female students so that they could positively 

perceive online learning as better. It is suggested that further studies should be conducted in other 

universities to either refute or confirm these findings. Also, future studies should consider working out 

a model of online learning in tertiary institutions in Ghana. 
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Abstract: The purpose of the article was to study the role of virtual platforms in modern 

astronomy teaching by identifying and using innovative approaches as well as conducting an empirical 

study on this topic. To achieve this goal, the scientific methods of descriptive statistics and comparative 

analysis were used. Subsequently, qualitative interviews were transcribed, and the thematic analysis 

was used in order to identify recurring themes and patterns in the data. At the same time, a content 

analysis of the professional literature (41 items) on the integration of virtual platforms into the 

educational process (including the use of its achievements for teaching astronomy) was carried out. The 

results showed that the use of virtual platforms in the process of teaching astronomy is one of the 

promising innovative technological trends that requires further study. The study found that almost all 

the surveyed specialists used digital tools in their teaching and learning process at least once a week, 

which is in line with international standards. The interest in the latest technologies, such as artificial 

intelligence, indicates the relevance of global trends in education in Ukraine, especially in the context of 

astronomy. In this regard, it is important considering the issues of corporate ethics, the introduction of 

new approaches to the organisation of the educational process, structural and managerial changes, and 

pedagogical strategies aimed at adapting to new realities. The scientific novelty of the paper is the use 

of empirical data to determine the role of virtual platforms in teaching astronomy in Ukraine. The 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:khorolskiy.alexey@gmail.com


 
 
 

250  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

conclusions indicated that these innovative approaches contribute to the improvement of the level of 

astronomy understanding and to the increase of students' interest in learning about the universe. They 

allow creating more dynamic and interactive lessons for the learning process. 

Keywords: astronomy, virtual platforms, application, education, programme, digitalisation. 

 

Introduction 

Today's world is characterised by the development of information environments and the rapid 

evolution of digital means of information transmission. Thus, learning is acquiring new technological 

features that distinguish it from similar processes of relatively recent times. This revolution in education 

is changing the way we think about learning and transforming traditional methods into dynamic and 

interactive processes where virtual platforms play a key role (Osores, 2020). These platforms become 

essential tools for modern education, transform the way of learning and expanding learning 

opportunities at all levels of the education system. Virtual platforms provide access to a vast amount of 

knowledge and resources that were previously unavailable. Their impact spans all areas of learning, 

from early childhood education to higher education. They allow teachers and students effectively 

communicating, working together on projects, and developing creative and analytical skills. 

Qualitative transformations in the education system are impossible without digital changes in the 

educational process, which aims to maximise the potential of digital technologies. For this reason, digital 

platforms for online classes and supplementary learning allow all participants in educational 

interactions facilitating the access to the learning management, online courses, etc. These resources 

become increasingly important due to several factors such as the total integration of digital technologies 

into all spheres of public life, large-scale educational changes caused by quarantine restrictions, and the 

global COVID-19 pandemic (Abumalloh et al., 2021). For Ukrainian realities, the intensification of online 

learning technologies was caused by the Russian military invasion, as a result of which a return to 

traditional forms of education was absolutely impossible for a long time due to the threat to the physical 

life as well as teachers and students health. 

Research Problem 

These changes are undoubtedly also relevant for astronomical science, which plays an important 

role in the study of the universe, solar systems, constellations, etc. Given the current proficiencies of 

digital technologies and the success of modelling, the use of digital platforms for educational purposes 

is an integral part of modernity. The peculiarities of such use are an innovative phenomenon that will 

require additional reflection, given the constant evolution of digital educational environments and the 

Internet in general. As educational environments change, the teaching and learning astronomy aspects 

are also transforming. This issue was partially studied by Cui et al. (2017), who in their conclusions 

emphasised the use of certain important programmes. Similarly, Chaiyarak et al. (2021) identified the 

relevance of digital technologies, including for teaching astronomy. The importance of virtual reality and 

other digital opportunities for teaching astronomy has also been repeatedly emphasised (de Moraes 

Rossetto et al., 2023; Haleem et al., 2022), as well as national experience in distance learning (Gargano et 

al., 2018). However, some issues of improving astronomy teaching (given the continuous development 

of learning platforms) require some improvement and further development. 

Research Focus 

In this article the role of virtual platforms in modern astronomy education by examining their 

advantages and challenges was discussed. The extent to which these platforms can change and improve 
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approaches to education at different levels was explored, as well as their contribution to the 

development of skills and knowledge in astronomy were demonstrated. Using specific examples and 

statistics, it was expected to illustrate the impact of virtual platforms on modern education and to 

discuss the prospects for their future development. 

Research Aim and Research Questions 

The purpose of the article was to analyse the role of virtual platforms in modern astronomy 

teaching by identifying and using innovative approaches. The realisation of this goal involved the 

examination of the following tasks: 

1. The consideration of modern virtual platforms in teaching astronomy importance. 

2. The significance and results of the empirical study explanation. 

3. The main shortcomings and difficulties in further developing the use of digital tools and 

virtual platforms identification. 

Research Methodology 

General background 

The research process began with the selection of participants in the experiment. All participants – 

were teachers of Ukrainian educational institutions of different levels that used modern interactive 

platforms for studying astronomy for 3 months. The main emphasis was placed on using such tools as 

Stellarium, SkySafari, NASA's Eyes on the Solar System, WorldWide Telescope, etc. Subsequently, the 

respondents had to identify the specifics of using these platforms. Based on the obtained data, the role 

of using these platforms in teaching astronomy was characterised. The obtained information was 

compared with the results of other scientists, and a general conclusion about the importance of 

innovative platforms in the educational process was made. 

Sampling Procedure 

First, the target group was identified: teachers involved in teaching astronomy at different levels 

(e.g., primary, secondary, college, or university). The sampling method was a stratified random sample, 

which helped ensuring the representation from different educational levels (e.g., primary, secondary, 

high school, college) and geographical regions. The sample size was 65 teachers. 

Participants 

The study involved 65 teachers with different experience in teaching the discipline “Astronomy” 

and different experience in using innovative methods and forms of teaching. 

Criteria for inclusion in the study: 

1. Teachers who teach astronomy. 

2. Teachers with different levels of experience. 

3. Teachers of different types of educational institutions (public schools, private schools, colleges, 

etc.). 

4. Teachers who wish to participate voluntarily. 

Participants were recruit through an email invitation to participate in the experiment. This letter 
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provided clear information about the objectives and procedures of the study. After that, consent was 

obtained from each participant. 

Research Design 

Mixed methods research was used in this study, combining both quantitative and qualitative 

research methods. A sequential research design was used, starting with the collection and analysis of 

quantitative data, followed by the collection and in-depth analysis of qualitative data. 

Instruments and Data Collections 

At the first stage of the study, a structured online questionnaire was developed in order to collect 

quantitative data on the experience and perception of virtual platforms in the process of teaching 

astronomy. The online questionnaire was created based on Google Forms and distributed through social 

media. Thus, the empirical materials were collected in stages from 15.02.2023 to 27.05.2023, i.e., 

throughout the second semester of the academic year. In general, a questionnaire was developed, which 

consisted of some open and closed questions. 

The first level. Open questions. 

1. How often have you used innovative technologies in your teaching of astronomy? (Please 

select one answer) 

a) Constantly 

b) Once a week 

c) Several times a month 

d) Not often 

e) I do not use it at all 

2. Has the use of interactive platforms influenced students' attitudes towards learning? (Select 

one answer) 

a) Yes 

b) No 

3. In your opinion, what is missing for the effective use of digital learning platforms in 

the educational process? (Please select one or more answers) 

a) High level of digital literacy 

b) Suitable material and technical conditions 

c) Motivation for use 

d) Satisfaction with everything 

The second level. Closed questions. 

1. Do you use innovative approaches to teaching astronomy through virtual platforms? If so, 

please provide examples of innovative methods or projects you are implementing. 
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2. Which approach have you used most often in your professional activities? 

3. How do you assess the effectiveness of using virtual platforms in teaching astronomy? 

4. Please briefly describe the features of using interactive platforms in your astronomy 

teaching. How do they help you and your students to understand the subject better? 

5. What are the benefits of using learning platforms in teaching astronomy? 

6. What challenges have you faced in using certain platforms? 

7. How do you assess the overall value of using interactive platforms in teaching astronomy? 

8. What improvements or recommendations would you suggest for the use of interactive 

platforms in astronomy education? 

Subsequently, semi-structured interviews were also conducted with some teachers to gain an in- 

depth understanding of their experiences. 

Data analysis 

To analyse the quantitative data, descriptive statistics were used to summarise the data. A 

comparative analysis was also used to compare and evaluate the responses of the participants. 

Subsequently, qualitative interviews were transcribed, and an analysis was used to identify recurring 

themes and patterns in the data. After that, the results were integrated: the results of the quantitative 

and qualitative analyses were combined to draw comprehensive conclusions. 

Research Results 

Modern Virtual Platforms in Teaching Astronomy: The Essential and the Unessential 

According to researchers, the main directions of digitalisation of astronomy education may be the 

use of augmented, virtual, and mixed realities, cloud computing technologies, special online learning 

platforms, mobile applications, and other digital technologies (Potkonjak et al., 2016). At the same time, 

the possibilities of distance and blended learning should not be dismissed, as they will require 

appropriate digitalisation of library collections in educational institutions (Chaiyarak et al., 2021; 

Kamińska et al., 2019). According to researchers, the most popular virtual platforms with educational 

content within Europe are Coursera (37 million users), Edx (18 million users), XuetangX (14 million 

users), Udacity (10 million users), FutureLearn (8.7 million users) (Anthony Jnr & Noel, 2021). Popular 

platforms in the Ukrainian context are Prometheus, MIT Open Course Ware, Moodle, Classroom, 

MixSumDu (Malchenko et al., 2021). All of these platforms have their own potential for learning and 

teaching astronomy. 

Special virtual platforms are important for learning astronomy (Hasan & Hasan, 2019; Sarkar et al., 

2021). Particularly, a free software product is Stellarium, which allows users observing stars, planets, 

and other astronomical objects in real-time. Here, you can choose the date and place of observation to 

study astronomical phenomena (Taghizadeh-Popp et al., 2020). Another important application is 

SkySafari. It allows users exploring the sky by using smartphones or tablets (Mickaelian & Mikayelyan, 

2019) and contains useful features for amateur astronomers. Celestia is a free computer application that 

allows users exploring the space by moving from planet to planet, star to star (Zhang & Zhao, 2015). 

NASA's Eyes on the Solar System virtual platform provides an opportunity to explore the solar system 

and other astronomical phenomena using 3D models and visualisations (Kersting et al., 2023). At the 

same time, WorldWide Telescope is a special application created by Microsoft that allows users 
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exploring the universe by viewing a large amount of astronomical data and visualisations. On the other 

hand, an important resource for learning astronomy is Slooh. It is an online service for observing the 

sky in real-time using webcams and telescopes located in different parts of the world (Sit, 2022). It 

provides an opportunity to join online events and the community of astronomers. Table 1 provides basic 

information about the above programmes and describes their functional mechanisms. 

Key information Functions 

Stellarium 

Stellarium is a freely available computer 
application that allows users tracking 
astronomical objects in real-time. 

Stellarium allows setting the time and place of 
observation, observing planets, stars, galaxies, 
and other astronomical objects. The application 
allows quickly moving to the celestial sphere and 
observe moving objects. 

SkySafari 

SkySafari is a mobile application for smartphones 
and tablets available on iOS and Android 
platforms. 

SkySafari provides many different features for 
exploring the sky (including interactive sky 
maps, detailed descriptions of astronomical 
objects) the ability to track satellites and other 
objects, and information about planets and their 
satellites. 

Celestia 

Celestia is a computer application that allows 
users traveling through the space and explore the 
universe. 

It has a large number of astronomical objects, and 
it is possible to choose any of them for a closer 
look. The application allows moving from planet 
to planet, observing the movement of stars and 
galaxies. 

NASA's Eyes on the Solar System 

This virtual platform from NASA provides an 
opportunity to explore the solar system through 
interactive visualisations. 

This application allows visualising planets, their 
satellites, asteroids, and comets in detail, 
observing NASA missions, and much more. 

WorldWide Telescope 

The platform allows users exploring the universe 
with a large amount of astronomical data and 
visualisations. 

WorldWide Telescope allows exploring galaxies, 
stars, planets, and other astronomical objects 
(Nakata et al., 2014). The app allows creating the 
own tours and exploring the space from different 
angles. 

Slooh 

Slooh is an online service for observing the sky in 
real-time. 

Slooh provides an opportunity to join online 
observations of astronomical phenomena that 
are carried out on various telescopes around the 
world. Users can take part in joint observations 
and communicate with astronomers. 

Source: author’s development. 

In the context of the analysed problem regarding the peculiarities of teaching astronomy in the 

modern era, hypotheses about the gradual transition from the quantitative accumulation of 

technological means to a smooth change of goals and priorities, the manifestation of corporate ethics, 

new principles of training, appropriate structural and managerial changes and pedagogical techniques 

focused on the new reality are relevant (Haleem et al., 2022). Educational institutions are faced with a 

number of challenging tasks (Kruss et al., 2015). These include improving the information and 

technological infrastructure for providing educational space, productive use of up-to-date digital tools 

in teaching astronomy, the importance of training, retraining, and upgrading of teaching staff in the 

context of the growing influence of digital technologies on the new quality and efficiency of learning; 
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creating a new look for educational content in astronomy. 

Virtual Platforms for Teaching Astronomy in Ukraine: An Empirical Aspect 

Innovative educational platforms are actively used in modern Ukrainian education. As evidenced, 

particularly, 70% of respondents use modern educational technologies in the implementation of the 

astronomy learning process (See Figure 1). 

Figure 1 

Diagram of the use of Modern Educational Technologies in the Process of Studying Astronomy 

 

Source: author's development. 

When reviewing and analysing the survey results, some peculiarities of using virtual learning 

platforms in education were identified. The results are presented in the form of tables (See Tables 2-4). 

Innovative educational technologies are actively used in the process of studying astronomy. As 

evidenced, 41% of respondents used modern learning platforms in the process of teaching astronomy 

regularly. 45 percent of respondents said they used them once a week (See Table 2). 

Table 2 

Frequency of Use of Innovative Educational Technologies 

How often have you used innovative technologies during your studies? (Please select one answer) 

Answer Quantity Percentage 
Constantly 26 41 % 
Once a week 30 45 % 
Several times a month 5 7 % 
Not often 4 6% 
I do not use it at all 1 1% 

Source: author’s development. 
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Nevertheless, the use of special platforms for studying astronomy affects the transformation of 

students' attitudes to learning. This is confirmed by the answers of the respondents (See Table 3). 

Table 3 

Transformation of Students' Attitude to Learning as a Result of Using Virtual Platforms in the Process of 

Studying Astronomy 

Has the use of artificial intelligence influenced students' attitudes to learning? 

(Please select one answer) 

Answer Quantity Percentage 

Yes, motivation has 

improved 

42 65 % 

Nothing has changed 13 20 % 

On the contrary, the 

results have deteriorated 

6 9% 

No answer 4 6% 

Source: author’s development. 

At the same time, the respondents' opinions were divided when asked “What is missing for the 

effective use of virtual platforms in teaching astronomy.” 45% of respondents said it was important to 

have a high level of digital literacy. Others noted that Ukrainian institutions lack the appropriate 

material and technical conditions to actively use virtual platforms (25%). Another 15% said they lacked 

motivation. At the same time, 15% of respondents emphasised that their institutions have all the 

conditions for the introduction and use of learning platforms and are therefore satisfied with everything 

(See Table 4). 

Table 4 

Notes on the Use of Virtual Platforms 

What do you think is lacking for the effective use of artificial intelligence in the educational 

process? (Choose one answer) 

Answer Quantity Percentage 

High level of digital 

literacy 

30 44 % 

Suitable material and 

technical conditions 

13 25 % 

Motivation to use 10 14 % 

Everything suits me 10 14 % 
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No answer 2 3 

Source: author’s development. 

At the same time, the respondents' opinions were also divided when determining the benefits of 

using virtual learning platforms in the study of astronomy. The majority of them noted the possibilities 

of individualised learning - artificial intelligence is able to adapt to the needs of students, and therefore 

develop an individual approach to learning (40% of respondents). Slightly fewer pointed out the 

importance of monitoring the progress of students (26%), while others focused on the availability of 

online platforms (18%). It should be noted that the survey results generally correlate with the opinions 

of researchers, although, for example, respondents did not mention the importance of the ability of 

digital learning platforms to help people with special needs. At the same time, the majority of 

respondents clearly emphasise the positive impact of learning platforms on the quality of the 

educational process (68% of respondents). 

When using virtual platforms in modern astronomy teaching, teachers had ample opportunities to 

implement modern innovative approaches (Mokhun et al., 2022). It was particularly important to use 

virtual 3-D tours or other digital tools (in particular, based on the use of WorldWide Telescope, Slooh, 

Celestia and other programmes) (54% of respondents). Another important approach was the use of 

game-based learning methods and simulations. This approach contributed to the individualisation of 

learning and improved motivation of students (Malchenko et al., 2020). When using virtual platforms, 

the use of cooperative projects was also implemented (cooperative learning - indicated by 42%), etc. 

However, such an approach as involving students in astrophotography was not widely popular among 

the spitters. Only 5% of respondents mentioned it (See Table 5) 

Table 5 

Characteristics of Innovative Approaches 

Approach Features of use 

Active learning through simulations and 

virtual labs 

Use of interactive simulations and virtual 

laboratories to explore astronomical phenomena 

(Gargano et al., 2018; Impey, 2019). Students can 

independently experiment and observe the 

consequences, which contributes to a deeper 

understanding of the material. 

Using virtual tours Organising virtual journeys to space objects, 

galaxies, planets, and other astronomical objects 

using virtual reality applications or interactive 

platforms (Atta et al., 2022). This allows students 

exploring the space from different perspectives. 
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Cooperative learning The use of virtual platforms for students to 

work together on astronomy projects or tasks 

(Abichandani et al., 2019). Students can 

communicate, share opinions, and research, even if 

they are at a great distance from each other. 

Astronomy games and virtual tasks Developing game environments or virtual 

tasks (Bedregal-Alpaca et al., 2020) that allow 

students learning astronomy by solving puzzles, 

problems, and simulations. 

Astrophotography 

Astronomical observation networks: 

Involving students in astrophotography, 

where they can take pictures of astronomical 

objects using virtual platforms and special photo- 

processing software (Cui et al., 2017). Separately, 

astronomical observations contribute to the 

involvement of students in global observing 

networks, where they can join joint projects and 

exchange observations with other students around 

the world. 

Source: author’s development. 

Respondents stated that the use of games that can be used by students outside of class time plays 

an important role in the system of additional learning (about 62% of respondents emphasised this). 

Thus, in the system of innovative approaches, it is important to use astronomy games, which can be 

divided into space travel stimulators, puzzles, or star study games (see Figure 2). 

Figure 2 

Scheme of Using Astronomical Games and Virtual Tasks in the Process of Studying Astronomy 
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There are several ways to use this approach: 

1. In-class activities. It means that games and virtual tasks can be included in the curriculum 

and used as additional materials for studying astronomy in class. 

2. Distance learning. Students can complete assignments and play astronomy games at home if 

they are studying remotely. 

3. Extracurricular work. Teachers can provide game assignments or virtual research for 

additional study of astronomy outside of class. 

Discussion 

The development of modern educational systems is influenced by the general impact of 

digitalisation and, in general, leads to an important challenge (Reynosa Navarro et al., 2022; Zhang et 

al., 2020). 

Innovative approach: using astronomy games and virtual tasks

Astronomy games

Space travel 
simulators

These games allow 
students feeling like 

astronauts and 
going on virtual 

journeys to planets, 
asteroids, galaxies 
and other objects. 
They can choose 
places to explore, 

control the ship and 
explore space.

Puzzles

Puzzles and rebuses 
related to 

astronomical 
concepts help 

students develop 
logical thinking and 
learn astronomical 

facts.

Virtual tasks

Modelling 
astronomical 
phenomena

Tasks may include 
modelling solar 
eclipses, lunar 

phases, planetary 
motion, etc. 

Applicants can 
independently 

observe and analyse 
these phenomena.

Graphic tasks

Use graphical tools 
to create charts, 

graphs, and 
illustrations to help 

students understand 
astronomical 
concepts and 
phenomena.
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First of all, on the one hand, it is already extremely important to ensure that astronomy specialists 

are trained with appropriate digital competences (Cortiz & Silva, 2017). At the same time, on the other 

hand, the educational system is faced with the urgent task of adapting its internal organisational and 

institutional logic to improve its competitiveness in the current market conditions (Domingo & Bradley, 

2017). Therefore, the expansion of the use of information technologies and virtual platforms in the near 

future will lead to fundamental changes in the processes of supply and demand formation in the labour 

markets, which in turn will adjust the requirements for the need to learn and teach astronomy as an 

important worldview discipline. 

Under current conditions, learning takes place with the active use of digital channels (Ergüzen et 

al., 2021; Plass et al., 2022). We are talking about cloud services, digital platforms, and tools. Distance 

and blended learning, which are popular due to quarantine restrictions, use the potential of online 

platforms, because it is impossible to function otherwise while providing quality educational services 

without modern technologies (Schneps et al., 2014). Researchers have drawn attention to the fact that 

the quality of education in general (a broad understanding of this process) is presented as a certain 

balanced ratio of knowledge (both results and the learning process itself, which is the basis of this 

system (Cejas Martínez et al., 2021)) with different needs, searches, goals, rules, principles (standards) 

(Smith et al., 2022; Volioti et al., 2022). At the same time, it is a systemic set of hierarchical and organised 

in a certain sequence of socially significant important properties (features and attributes of parameters) 

of education. In practice, this does not mean that traditional forms of education will completely 

disappear (as well as educational institutions in general). However, much more can be achieved with 

the use of virtual platforms and new learning technologies - the use of ordinary gadgets (everyday 

smartphones and other Internet-connected devices) can significantly facilitate the process of learning 

and gaining knowledge from anywhere and at any time. 

The findings are in line with the trends noted by scholars. Particularly, the vast majority of 

respondents (86% in total) use innovative technologies in teaching astronomy at least once a week. 

These figures correlate with those of other researchers (Bedregal-Alpaca et al., 2020; Herwig et al., 

2018). In general, it can be argued that the interest in using virtual platforms as innovative teaching 

tools will be further developed and obviously continued after the COVID-19 pandemic. One of the 

manifestations of this process is the interest in the use of artificial intelligence, which, according to the 

study, has found a response in the Ukrainian environment of education seekers (almost 90%). This trend 

reflects the general direction of the development of astronomy teaching. 

However, the implementation of these innovative approaches in the study of astronomy may face 

some difficulties for teachers (Cole et al., 2018; de Moraes Rossetto et al., 2023). Respondents 

emphasised that their effective use requires a high level of digital literacy (34%). For this reason, a major 

challenge for today teachers is to close the gap they may have in digital literacy (Cheng et al., 2021). For 

teachers who have no previous experience of using interactive learning approaches, it can be difficult to 

understand how these technologies work and how to apply them in the educational process. 

Accordingly, time and effort must be invested in familiarising themselves with the basics of using 

innovation platforms and their capabilities. Another difficulty in using them is the lack of support and 

training (22% of respondents). Consequently, a modern educational institution should have adequate 

training resources so that teachers can understand and effectively use interactive tools in their work. 

An important disadvantage of using modern innovative platforms in the process of studying astronomy 

is that almost all available sites are in English (19%), because the level of understanding English is low. 

Despite this, an important challenge is the inadequate material and technical base. This was emphasised 

by many respondents (22%) (See Figure 3). 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

261  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

Figure 3 

Diagram of the Main Disadvantages and Difficulties of Using Interactive Approaches (Based on the Use of 

Virtual Platforms) in the Process of Teaching Astronomy 

 

Source: author’s development. 

Thus, the use of innovative approaches based on the use of virtual learning platforms in the 

process of teaching astronomy has several advantages and several disadvantages because of the 

widespread use of modern innovative educational technologies, the above problems should be solved. 

Conclusions and Implications 

The use of virtual platforms in teaching astronomy is one of the promising innovative 

technological areas that will require further consideration. Based on the study, it was found that the vast 

majority of respondents used digital tools in teaching and learning at least once a week, which is in line 

with European and global indicators. The interest in new technologies, such as Artificial Intelligence, 

indicates the relevance of other global trends in the Ukrainian educational space (for example, 

astronomy). In the context of the problem under consideration, which concerns the peculiarities of 

teaching astronomy in the modern era, hypotheses about a gradual transition from the simple 

accumulation of technological resources to a smooth change in targets and priorities are relevant. In this 

context, it is especially important considering the corporate ethics, new approaches to the organisation 

of the educational process, structural and managerial transformations, and pedagogical strategies aimed 

at considering new realities. In general, these innovative approaches encourage independent research. 

The use of virtual tours, virtual laboratories, and games encourage students to explore astronomy on 

their own and gain a deeper understanding of space phenomena. The above-mentioned innovative 

approaches lead to more dynamic and interactive lessons resulting in better understanding of 

astronomy for students and increased interest. 

Suggestions for Future Research 

Promising areas for further research include the improvement of the tools for acquiring the 
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necessary digital competencies in the future, as virtual platforms will continue to evolve. These changes 

will require technological upgrades and the work of both teachers and students. Thus, it is believed that 

the research on the role of different virtual platforms in modern astronomy education is a dynamic field 

with ample opportunities for future research. For example, it is necessary to conduct studies to assess 

the effectiveness of virtual astronomy labs in comparison to traditional hands-on labs. Investigate 

whether virtual labs provide the same level of learning outcomes and whether they can replace or 

complement physical labs. Therefore, it is worth conducting an empirical study that will determine the 

effectiveness of virtual online platforms in comparison with the traditional education system. Research 

should be conducted in special focus groups and based on the results, describe ways to improve the 

system of astronomy teaching in modern educational institutions. At the same time, a separate direction 

for further research is the analysis of interactive modelling. It is worth investigating the impact of 

interactive simulations and simulation tools on students' understanding of complex astronomical 

phenomena. An important aspect of this research is to analyse how these tools can improve conceptual 

understanding and problem-solving skills. Therefore, one believes that by addressing these research 

areas, scholars can contribute to the ongoing advancement of virtual astronomy education, providing 

insights and evidence-based practices to enhance the learning experiences of students interested in 

astronomy. 
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Abstract: Aims: The purpose of the article was to highlight the current guidelines of the legal 

education segment in the context of forming a strategy for the development of legal culture in society. 

The article focused on the educational and legal principles which determine the level of legal awareness, 

legal education. Study design: The study was focused on the educational process subjects who receive 

professional legal education or acquire legal education skills for non-legal professionals. Place and 

Duration of Study: The research focused on the educational and legal environment in general in terms 

of strategy and prospects for the development of legal education and awareness. Methodology: The 

research methodology was focused on the use of general scientific methods and special methods of 

scientific and legal discourse. The analysis was the key rationalist research method, and online surveys 

occupied an empirical niche in the methodology of the given scientific research. The scientific novelty of 

the study is focused on determining the level of support for the use of the principles of legal culture in 

the educational process (both for legal professionals and non-legal professionals). Results: The results 

of the study indicated the dominance of the views of students of different levels and different specialties, 

which point to the need to include legal norms in educational and legal training or education. Among the 

surveyed representatives of the educational community, more than 90% of respondents had a positive 

attitude towards the process of establishing legal culture in the educational environment. Conclusion: 

Thus, legal education is an integral component of the formation of legal culture in both the individual 

and social dimensions. General legal competence in the modern educational and legal sense implies not 

only adherence to practice-oriented legal principles but also extrapolation of moral and legal guidelines 

to the worldview of the world. 

Keywords: legal education, legal literacy, legal awareness, legal culture, rule of law, legal 

competencies. 

 

Introduction 

In today's socio-cultural space, certain stereotypes have been formed regarding the positioning of 

legal knowledge in both the individual and social dimensions. Orientation in the legal intricacies often 

remained the prerogative of the professional legal segment. The general legal competence is limited to 

the awareness of rights and obligations concepts by a citizen or a subject of social activity. However, the 

realities of modern social life require new formats of legal knowledge: 

● The pragmatism highlights the need for a person's versatility in professional, every day, and 

social life, which requires awareness of the legal aspects of life and activity; 

● The dynamism requires a response to stimuli that need to be assessed in an 

almost instantaneous and objective legal manner; 

● The pluralism and multiculturalism imply the need for a non-linear approach to the 

possession and operation of legal competencies and the need to apply them in various variations. 

In order to understand the problem, it is worth highlighting the current terminology of the 

educational and legal dimension. Legal culture is a general paradigm that concentrates knowledge, skills, 

competences, ideas and perceptions of legal elements. Legal education forms the principles of mastering 

these components of legal culture and the tools that help to use legal aspects at the individual, social and 

civilizational levels. 

Research Problem 

The research problem was focused on the search for educational guidelines that will meet the 
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requirements of the times and will ensure high-quality training of both legal professionals and the 

formation of appropriate legal competencies of applicants for non-legal specialities. The multi-vector 

nature of educational and legal strategies made it impossible to build a coherent global paradigm of legal 

culture. On the one hand, this is due to the specifics of individual communities in terms of the positioning 

of law in society; on the other hand, the need to synchronise the principles of legal culture (not 

necessarily the normative elements of law). 

Research Focus 

The focus of the study was on the need to comply with the principle of continuity of legal 

knowledge and skills acquisition, which should contribute to the formation of a harmonious legal 

culture. The educational and legal paradigm faces many difficulties (like other areas of social activity) in 

disseminating and perceiving legal nuances by society and individuals. The absence of unified principles 

for the functioning of the educational and legal system at the global, national, and professional levels is a 

real problem for the cultural and legal environment. 

Research Aim and Research Questions 

The purpose of the article was to highlight the modern guidelines of legal education and their use 

in the context of functioning and development of the social paradigm of legal culture. The purpose of the 

article also was to update the educational and legal principles which determine the level of legal 

awareness, legal education of individuals and society. 

The main research question of the study was to reorient the understanding of the concept of legal 

culture from the abstract to the substantive and practical dimension. The acquisition by the legal 

environment of a clear and understandable algorithm of acquisition in the educational process will 

significantly contribute to raising the overall level of legal awareness (both in the individual and social 

dimensions). 

Research Methodology 

General Background 

The methodological basis of the study included general scientific methodological approaches. The 

method of analysis in its various manifestations (systemic, comparative) in the current study served as 

a paradigm where the legal culture was interpreted as a systemic phenomenon of social development. 

At the same time, the educational and legal elements were compared with other educational segments 

that have similar and distinctive features and characteristics. 

To collect the data, an online survey of higher education students was conducted using the same 

type of generalised question on the demand for the principles of legal culture in the educational process. 

The obtained data were interpreted through a comparative analysis of previous surveys and studies. 

Literature review 

Cotterrell (2019) suggests that using the methodology of comparative jurisprudence in order to 

analyse the idea of legal culture is vital. In this article, a similar methodological approach allows 

distinguishing the differences between legal education and legal awareness. 

Semiotic methodological elements (Bandura et al., 2022) help to identify the integration potential 

of law in relation to other areas of social activity that have synergistic interaction in the educational 

process. 
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Andrukhiv et al. (2023) emphasise the importance of systematising all components of the 

educational and legal process in order to develop sustainable and understandable principles of legal 

culture formation for both public use and personal needs. 

The scientific and legal discourse on the problem of the prospects of legal culture in the 

educational space has been revived with the processes of globalisation. The beginning of the twenty- 

first century defined a synergistic model of legal culture, which determined the trends in scientific 

research on this issue. In the current study, legal culture in the educational space is interpreted in three 

key aspects that have been actively studied by scholars. The problem of legal awareness has been raised 

in the studies of Ma and Ma (2020) (sociopsychological aspect). More generalised ideas of an educational 

nature are expressed in the concept of legal literacy in the works of Grimes (2020), Hardie et al. (2020). 

The following aspects of legal education in the system of legal culture have been specified: emotional 

and volitional element (Jones, 2021), human-centred (Madhloom & Antonopoulos, 2022), public and 

communication (McFaul et al., 2020). 

An analysis of scientific publications on the issue of legal education indicates the actualisation of 

educational and innovative elements (Kohn, 2020). Denvir (2020a) emphasises the ways to modernise 

the ways of acquiring legal competences using innovative technologies. Goldsworthy (2020) identifies 

the priority areas of an innovative educational environment. 

Sample / Participants / Group 

The study participants were structured into several clusters: 

● representatives of professional legal education who formed the environment of legal 

culture, guided by legal knowledge and skills; 

● stakeholders of legal culture, whose role was actualised with direct involvement in 

legal processes or phenomena; 

● neutral representatives whose participation in the legal education process was potential 

and limited to legal awareness. 

The article also used data from an online survey of non-law students on their vision of ways to 

transform educational programmes on legal culture. The survey has involved 102 representatives of 

non-legal educational institutions that were compactly located in a culturally similar environment and 

in a single professional educational space. This made it possible to analyse the attitude to legal culture 

in a particular educational environment. 

Research Results 

There is no single understanding of the concept of legal culture in the modern scientific discourse. 

Contradictions arise both in the general understanding of the limits of legal culture for society as a whole 

and for individuals in particular. Silbey (2018) interprets legal culture in two contexts: general legal 

phenomena and processes; specific legal systems (individual, national, cultural, and ideological). At the 

same time, Shevchuk (2023) proposes to differentiate between the concepts of “legal tradition” and 

“legal culture”, defining the universality and relevance of the latter term. 

A special place in the understanding of legal culture is occupied with the national dimension of 

this concept. The current study analyses the peculiarities of legal culture formation in the education 

system and in other areas in the national context, in particular: 

● the German educational and legal paradigm, which is traditionally characterised with an 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

270  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

impeccable logical and coherent system (Koch, 2023) and meticulous accuracy with attention to detail; 

● the American educational and legal system, which is characterised with a skilful 

combination of institutionality and intellectuality (Wilson, 2023), which ensures its universality and 

pragmatism; 

● the European Union's educational and legal cluster is interesting for its combination of 

many state, national, ethnic, and cultural legal elements (Leiss, 2023) in a unified legal dimension; 

● the Eastern educational tradition on the example of India, which has faced the problem of 

correlation between strong fundamental traditional legal norms and the dynamic influence of 

innovations and globalised understanding of the law (Sudhan Ramaswamy, 2020); 

● the Ukrainian educational and legal case, which is interesting for its predictability 

(Chernykh, 2023), stable state regulation and conservatism (Andrukhiv et al., 2023), the influence of 

foreign cultural destabilising factors (Popadych, 2023) and all the positive and negative manifestations 

of these processes; 

● educational and legal elements in Norway as an example of the use of innovative elements 

(Sunde, 2023) in the classical legal educational process (the role of information, communication, and 

technological dimensions); 

● international, intercultural educational, and legal reflections implemented by Chanock 

(2019) in the course of comparing the civilizational priorities of the global West, East, or South. 

The formation of legal culture is a complex multi-level process that indicates the maturity of a 

society and the effectiveness of the educational, legal, moral, ethical, and cultural systems in that society. 

Legal culture requires the existence of ideological beliefs that are supported with a clear and structured 

regulatory and legal framework. Education is the area where both of these elements can be 

implemented. Worldview and ethical guidelines are formed in the cluster of educational activities, while 

legal norms are updated in the segment of legal knowledge and skills. 

Legal education in the classical sense is divided into two segments: legal awareness and legal 

education. Legal awareness is part of the concept of civic education (Siregar & Kemala, 2023). Legal 

awareness has the potential to support the legal system as a whole (Yi & Li, 2022). 

Among the principles of legal education that are necessary for sustainable educational 

development are structured, reasoned (Grimes, 2020), innovative (Vučić, 2023), critical, pragmatic, etc. 

A separate element worth emphasising is the systematic and balanced nature of legal education. Spencer 

(2022) insists on the harmfulness of an aggressive method of teaching the law and suggests using more 

sustainable educational principles. 

To form legal culture, a scheme is used that includes several stages of legal culture formation 

through educational activity (see Fig. 1). 
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Figure 1 

Educational Activity in Mastering the Elements of Legal Culture 
 

 

Source: author's own development. 

All of these elements of educational activity have their own internal characteristics and external 

guidelines for the coexistence of legal culture with other spheres of public life. It is important to 

understand the impact of external cultural factors on educational and legal practice. 

When considering the concept of legal awareness, the key dimension is provided by the 

information and communication factor (Mamura & Bahronov, 2022). In this context, innovative 

educational elements become more relevant. Particularly, online learning becomes a popular and 

effective learning environment able to offer legal competencies (Kohn, 2020). The use of a simulation 

component, a virtual environment (Cho et al., 2021), or artificial intelligence (Denvir, 2020a) 

significantly expands the capabilities of the legal education process. On the other hand, Goldsworthy 

(2020) warns against excessive pressure from automation and technologisation of education. 

Silva and Azevedo (2023) emphasise the role of the individual in the dissemination of legal 

education and the formation of legal culture. The willingness to interpret legal nuances in an individual 

and societal dimension is indicative of the universality of legal culture (Nizioł, 2022). 

Legal education has traditionally been positioned in the social dimension. However, in today's 

world, there is a reorientation towards personal orientation of the educational and legal potential. 

People form their own level of legal training using the educational process. This means that legal 

education is undergoing a radical transformation. Whereas previously, the acquisition of legal 

knowledge and skills was binding, now legal competences are based on initiative. The dynamism of the 

present day, which implies the promptness of obtaining and the possibility of effective application of 

legal knowledge, skills or basic legal awareness, contributes to the revival of interest in legal culture. 

In modern society, there is a powerful synergistic activity that implies the need (and to some 

extent even dependence) on legal awareness. Legal culture implies both passive education and the 

ability to actively use legal knowledge and skills. The educational strategies of the future are built in 

such a way that legal knowledge is integrated into the system of interdisciplinary multicultural 

competences of a person. Not only the process of acquiring legal skills, but also the ability to use them 
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in the future remains an urgent issue. This creates a sequence that ensures the formation of practice- 

oriented dimensions of legal culture through the acquisition of theoretical knowledge in the educational 

process. 

Pragmatism is a priority principle in the legal culture paradigm. The format according to which 

legal knowledge was formal in the educational environment (for representatives of non-legal 

specialities) and special legal education was eliminated from the general socio-cultural context has now 

lost its relevance precisely because of the inconsistency with the requirements of civilisation 

development. 

Legal education is expressed in the activity of educational institutions that train legal professionals 

(Deo et al., 2019). Kimball et al. (2019) analysed the attitudes of future lawyers towards the principles 

of legal culture. The results indicated that lawyers are virtually unanimously interested in fostering the 

highest possible level of legal culture in the population, which, according to them, will facilitate their 

professional work in the future. 

In the current study, future specialists in non-legal specialties were surveyed and asked one 

general question: if there was a need to update the principles of legal culture in educational 

programmes? (Fig. 2). 

Figure 2 

The Attitude of Students to the Inclusion of Legal Culture Principles in Educational Training Programmes 

 

Source: author's own development. 

The study, which was conducted in the form of an online survey, analysed the responses of 102 

higher education students in 4 western regions of Ukraine (Chernivtsi, Ivano-Frankivsk, Ternopil, 

Khmelnytskyi). The respondents included future specialists in pedagogy, economics, engineering, and 

medicine. 

Students’ attitude towards the perception of legal skills is evidence of the actualisation of a wide 

range of socio-humanitarian competences. In modern society, it is difficult to find a field of activity that 

can be isolated from the socio-cultural development. The interconnectedness of human activity and 

cultural realities deepens every year. These realities create a greater need for a comprehensive 

educational dimension. Therefore, legal skills occupy an important place in the system of professional 

competences, regardless of the type of profession. 

Legal education can become a theoretical, methodological and practical basis for the formation of 

legal culture. It is in the educational process that legal skills can be acquired not only in the theoretical 

sense, but also with the extrapolation of legal knowledge to the future specialisation of the student. 

 
 

 
Positive 91.2% 

Negative 3.4% 

Neutral 6.4% 
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When comparing the results of previous studies on the relevance of legal culture with the current 

results, an undeniable trend towards the demand for the principles of legal culture in the educational 

process for all specialities (both legal and non-legal) is visible. 

Discussion 

The issue of the spheres of social activity priority which form the fundamental foundations and 

specific features of legal culture remains a controversial issue in the scientific and legal discourse. 

Awareness of normative and regulatory aspects in cultural and civilizational development has been 

ensured at different times by religion, state regulation, social contracts, etc. 

Since the 70s of the twentieth century, the period of dominance of the intellectual component in 

legal culture has begun (Salojärvi, 2019). This led to the popularisation of legal education and an 

increase in its role in the paradigm of legal culture. The lion's share of knowledge, ideas, and 

understanding of law is acquired in the educational process. Therefore, education needs appropriate 

guidelines for the successful dissemination of law and its elements among the educational community. 

Ashurova (2021) notes that a socio-historical ecosystem of legal education and training is being created. 

Legal culture has occupied a separate niche in the issue of public administration and publicity in 

general (Bosio et al., 2022). Wintersteiger et al. (2021) propose the use of the concept of public legal 

education (PLE), which will focus on the needs of society in a complex and dynamic development 

environment. At the same time, they emphasise the crucial role of state support in this process, 

particularly, financial support (McFaul et al., 2021). One of the elements of professional training for legal 

professionals is the principle of clinical legal education (CLE), which can be useful for non-legal 

professionals as well (Hardie et al., 2020). 

The socio-cultural cataclysms of our time (pandemic, full-scale war in Europe) shape narratives of 

danger (Dias & Deluchey, 2020). Crisis phenomena in the educational and legal segment are integral 

elements of the modern socio-cultural environment (Saula, 2020). It is obvious that society, in response 

to such realities, will build strategies for a secure environment. Under such conditions, the issue of 

regulatory and legal support for a dynamic permanent public space becomes more relevant. It is worth 

noting here that the classical approach of the turn of the twentieth and twenty-first centuries, according 

to which education plays a dominant role in shaping legal culture, is gradually becoming irrelevant. 

Education provides an understanding of the legal field not only in a practice-oriented but also in a 

cultural and historical dimension (Ching & Maharg, 2020). 

At the same time, the synergistic principles of legal culture formation in both the individual and 

social dimensions become more relevant. Education in the modern sense is not limited to the traditional 

learning process but can be manifested in a variety of formats and environments. The classical 

educational process is being replaced by short-term or spontaneous trainings, courses, and situational 

guidance that promote legal culture. If adding to these institutional innovation’s transformations of a 

functional and organisational nature, we can see the emergence of a qualitatively new educational and 

legal space. 

The increase in the environment where legal education segments are provided requires new tools 

that can help implement innovative efforts. In this context, the role and positioning of ICTs in the process 

of forming a holistic legal paradigm in society becomes apparent. Information, communication and 

technology are emerging as innovative mechanisms used to disseminate and perceive legal content. It is 

the content that changes the traditional format of legal information and semantic information. In 

connection with such changes, the issue of correlation of innovative formats with the principles of legal 

culture becomes more relevant. 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

274  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

Education is a clearly regulated area of public life. Therefore, there was no problem of legalising 

the educational and legal principles taught in the educational process. The situation with innovative 

sources of legal education was completely different. To avoid the risks associated with the danger of 

low-quality content, there was a threat of illegitimacy (or harmfulness) of legal content. 

The modern pluralistic and multicultural world requires diversification of approaches to the 

formation of certain knowledge or ideas in individual or social consciousness. For example, legal norms 

provide for the actualisation of socio-political, socio-economic, cultural, and everyday processes that 

surround a person every moment. The use of the legal field in the modern civilised world is always active 

and online. Therefore, the traditional set of legal knowledge and skills that a person acquires during the 

educational process alone is not enough to ensure legal relevance in modern society. 

Considering the concepts of legal education of the future, several options for its development in 

the socio-legal paradigm are identified: 

● legal education is developing in the mode of “subversive activity” (Codling, 2022), when legal 

norms are studied not after the fact, but in the context of a strategy of anticipation and planning; 

● rational-transformational approach (Jones, 2021), which defines the intellectual component 

as the driver of educational strategies in the legal segment; 

● professionally-identified element (Hamilton, 2019), which clearly and unambiguously 

interprets legal norms in a permanent environment; 

● synergistic interdisciplinary approach, according to which professional legal education is 

designed to train a multidisciplinary legal professional (Denvir, 2020b) and ensure that students of 

different levels and specialities acquire relevant legal flexibility skills; 

The author suggests two main ways out of the situation when legal culture does not have a proper 

platform for its formation and dissemination among society: 

● the use of interdisciplinary approaches within the educational and legal cluster; 

● acquiring legal awareness through innovative dimensions of a non-classical educational 

nature. 

The final stage of the study in terms of the legal education paradigm effectiveness is the purpose 

and goals of educational activities. Madhloom and Antonopoulos (2022) emphasise the adherence to the 

principles of social justice as key priorities of legal education. It is important to realise that the expected 

effect of legal education (Ma & Ma, 2020) (awareness and education in the context of the current study) 

will obviously be delayed, unlike legal education, which provides an immediate result. Traditionally, 

legal education has focused on the implementation of the human rights function (Syroid & Fomina, 

2023). However, the dynamism of modern socio-cultural development requires a legal culture to be 

proactive, not only able to state but also to anticipate, warn, and prevent. 

Competence in legal education should be correlated with ethics (Vlajković & Dabetić, 2023) 

because, without the moral factor, a set of normative and regulatory norms loses its mission in the 

worldview sense, which deprives legal education of existential meanings. 

Legal culture is given several positions in the education system: 

• motivational and stimulating dimension, according to which students of educational levels are 

interested in acquiring legal knowledge and competencies and initiate the inclusion of a cluster of 
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educational and legal disciplines in curricula or strategies; 

• the programme-binding dimension, which characterises legal education as a compulsory 

discipline with clearly defined learning objectives and does not leave the student with a choice and 

opportunities to regulate educational and legal training; 

• neutral-formal dimension, the features of which are declarative, quantitative and individually 

passive formation of the educational and legal environment, in which the subjects of the educational 

process do not understand the purpose of legal competences. 

The task of the scientific and legal discourse is to reorient from the formal status of legal 

competences to their pragmatic and effective application in educational programmes. This approach 

will allow to continue the global process of developing legal culture and mobilise the educational system 

to achieve this goal. 

The modern educational paradigm is a favourable environment for organising the educational 

process in the legal cluster of disciplines. For a long time, there has been a debate about the positioning 

of legal education in terms of disciplinary or methodological orientation. Usually, legal educational 

material is concentrated in a practice-oriented educational and legal context. However, the modern 

socio-cultural space, which is characterised with pluralism and multiculturalism, interprets legal skills 

not in isolation, but in the context of interdisciplinarity. 

Legal skills become a component of general education soft skills, which provide for the universality 

and diversity of educational training. The peculiarity of legal knowledge in this context is its coherence 

with other skills of the socio-humanitarian cluster. In today's world, being educated does not imply 

possession (even perfect) of a set of separate (or separated from each other) knowledge, skills or abilities. 

Today's world requires versatility in terms of educational level. This means that legal competences are 

integrated into the general level of the student’s professionalism. 

The use of separate legal competences remains appropriate in legal practice. Indeed, legal 

competencies are a fundamental (and sometimes the only possible) element of use in the practical and 

subject matter dimension. Other knowledge and skills play an auxiliary or secondary role. A completely 

different positioning of legal competences is observed in the cluster of education for non-legal 

specialities. In these cases, legal skills can be actively applied as an active element (but one of them) and, 

as a rule, in interaction with other components of a problematic issue or situation. 

Legal culture has one important feature, which is that the legal skills possessed by a person are 

mostly in a passive state and are rarely used by a person in everyday life. This leads to a certain 

substitution of attention and relevance of legal training. While economic, social and humanitarian, and 

psychological skills are practised virtually every day in various manifestations, the legal arsenal is 

mostly potential. This leads to the formation of stereotypes about legal culture, which include the 

awareness of the lack of alternatives and the importance of acquiring legal skills while understanding 

the minimal chances of using them. This is another factor that reorients legal skills to the general 

paradigm of socio-humanitarian training in the educational process. When legal knowledge plays a 

reinforcing role, arguing a problem in terms of legality and legitimacy, it is automatically included in the 

system of general humanities-oriented skills. 

In modern education, the synergistic model is becoming increasingly popular and in demand. The 

actualisation of individual specialised skills is losing its importance, as in modern culture all processes, 

phenomena or events are closely interconnected and require a comprehensive assessment. This 

necessitates the use of a range of skills to address situations and problems. Legal skills alone are usually 
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not enough to justify one's position or defend one's rights. Therefore, a kind of symbiosis of 

competencies is formed, which are acquired by the student, which in the synergistic dimension appear 

as a universal solution to the most complex problems. 

In general, legal education should not be based on permanent socio-cultural features but should 

be guided by the principles of the rule of law. Such an existential target vector will contribute to the 

universality and effectiveness of the human rights system. At the same time, the practice-oriented 

segment of legal education should not only be saturated with sustainable traditional educational 

strategies but also focus on the use of innovative socially relevant educational environments where legal 

training will meet the requirements and challenges of the time. 

Conclusions and Implications 

Thus, the principles of legal culture have good opportunities for formation in the context of the 

modern educational paradigm and are characterised by the following features: 

● the reorientation of the legal culture positioning from the stereotypical understanding that 

“knowledge of law is the prerogative of lawyers” to a modern interpretation of legal education as a 

guarantee of involvement of everyone in legal education or legal upbringing; 

● the interpretation of legal culture based on the legal traditions of national, state, religious, 

and professional aspects, while ensuring the autonomy of legal norms and rules from the influence of 

foreign cultural factors; 

● the clear delineation and structuring of normative and regulatory and ideological and ethical 

components of law in the practical and educational process; 

● the adherence to the stages of educational activity in mastering the elements of legal culture: 

legal awareness, legal education, legal education; 

● the understanding the role and influence of innovative trends in the modern globalised world 

on the processes of acquiring legal competencies (informatisation, technologisation, digitalisation of the 

educational and legal space); 

● the stating the need to incorporate the principles of legal culture into the legal educational 

paradigm (based on the unanimity or the overwhelming majority of the subjects of educational and legal 

activity): both for professional lawyers (according to the research of scientific and legal discourse) and 

for students of non-law specialities (based on the analysis of the results of the online survey conducted 

by the authors of the research); 

● the need to develop unified principles of legal culture, which will be characterised with the 

principles of pragmatism, dynamism, reliability, universality, etc; 

● the principle of the rule of law should become a fundamental element of educational and legal 

strategies, which will ensure an increase in the level of professional legal training and the level of legal 

culture in society as a whole. 

Legal education is an important and popular component of the process of formation of legal 

culture at the individual and socio-civilizational levels. The study proposes an algorithm of educational 

and legal activity such as legal awareness, legal education, which helps to form an integral system of 

knowledge and ideas about legal aspects. A synergistic approach based on interdisciplinarity and 

multiculturalism ensures the acquisition of legal competences that will meet the requirements of the 

times. 
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Suggestions for Future Research 

1. Legal culture should be formed from several independent (but potentially interrelated) 

sources with a certain priority of the educational and legal component (in the educational process, 

information content). 

2. Educational strategies for the development of legal education should be based on the 

principles of pragmatism, interdisciplinarity and cultural diversity, which will ensure a diverse and 

multifunctional legal culture. 

3. Synergistic approaches become the main methodological guideline in the formation of 

educational and legal strategies and practice-oriented programme components of education and 

science. 

4. Legal education, legal awareness and legal literacy should be characterised by dynamism and 

the ability to adapt to the conditions of the socio-cultural environment. 

The mentioned prospects for the development of the paradigm of legal culture in the educational 

segment form the priorities of scientific discourse on this issue. The traditional consideration of the legal 

education concept is gradually losing its relevance. The reasons for the change of research vectors are 

related to the transformation of the legal space and educational environment. The practical and 

methodological aspect begins to replace theoretical and ideological guidelines in the system of legal 

education (eventually, as in all spheres of social activity), guided by the priority of the pragmatic 

dimension. 

Increasingly, the research of a scientific and legal nature takes an interdisciplinary context. 

Synergistic interaction as a global civilizational trend of our time actualises integration processes 

between clusters of social activity. Therefore, legal aspects are increasingly combined with social, 

economic, political, or cultural elements. Under such circumstances, research on legal education and 

legal culture will not focus exclusively on legal concepts in the future. When this issue is highlighted 

within the educational space, all pedagogical strategies will also focus on universal competencies 

(general or professional). In the short term, we can expect interdisciplinary research in which legal 

education will correlate and synchronise fundamental and flexible legal skills. At the same time, 

educational and legal competencies will have a unified nature. 

Future research will focus on the content and format of legal education. Targeted elements of 

educational activity will concern not only the statement of legal aspects, but also their individual, social, 

or civilizational interpretation. The new legal meanings will not be exclusively filled with the legal 

system (as it used to be before) but will also be expressed in the educational sphere. The format of legal 

education will also change which will become the subject of scientific research. One of the prospects for 

legal education research will undoubtedly be a cluster of innovative educational elements in the 

acquisition of legal knowledge. The use of technological and digital potential is an important issue for 

the educational and legal space, as it is becoming a factor in the transformation of both of these areas of 

social activity, often using the same tools and algorithms. This allows us to better understand the 

ideological and mental meanings and practical manifestations of legal education and the paradigmatic 

dimensions of legal culture in general. 

References 

Andrukhiv, O., Ilyn, L., & Kosmii, M. (2023). Analysis of normative and legal acts of Ukraine in the sphere 

of national patriotic education. Scientific and informational bulletin of Ivano-Frankivsk University of 

Law named after King Danylo Halytskyi, 1(15(27), 20–29. https://doi.org/10.33098/2078-

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 
 

278  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

6670.2023.15.27.1.20-29 

Ashurova, O. (2021). Socio-historical traditions of development of ecoesthetic culture of preschool 

educational professionals. Current Research Journal of Pedagogics, 2(05), 46–52. 

https://doi.org/10.37547/pedagogics-crjp-02-05-10 

Bandura, O., Lytvynov, O., Maksymov, S., Pavlyshyn, O., & Smaznova, I. (2022). Semiotics of law in 

modern philosophical and legal research. Cuestiones Políticas, 40(72), 89–107. 

https://doi.org/10.46398/cuestpol.4072.05 

Bosio, E., Djankov, S., Glaeser, E., & Shleifer, A. (2022). Public procurement in law and practice. American 

Economic Review, 112(4), 1091–1117. https://doi.org/10.1257/aer.20200738 

Chanock, M. (2019). Some reflections on a research journey in law and society. Law in Context: A Socio-

Legal Journal, 36(1), 21–28. https://doi.org/10.26826/law-in-context.v36i1.83 

Chernykh, Y. (2023). An introduction to Ukrainian legal culture. In S. Koch & M. Kjølstad (Eds.), 

Handbook on legal cultures (pp. 1145–1170). Springer. https://doi.org/10.1007/978-3-031-

27745-0_26 

Cho, J., Jung, T., Macleod, K., & Swenson, A. (2021). Using virtual reality as a form of simulation in the 

context of legal education. In M. Dieck, T. Jung & L. Loureiro (Eds.), Augmented reality and virtual 

reality (pp. 141–154). Progress in IS. Springer. https://doi.org/10.1007/978-3-030-68086-2_11 

Ching, J., & Maharg, P. (2020). ‘Complicitous and contestatory’: A critical genre theory approach to 

reviewing legal education in the global, digital age. In C. Denvir (Ed.), Modernising legal education 

(pp. 239–257). Cambridge: Cambridge University Press. 

https://doi.org/10.1017/9781108663311.015 

Codling, A. R. (2022). Subversive legal history: A manifesto for the future of legal education. Legal 

Pluralism and Critical Social Analysis, 54(2–3), 318–322. 

https://doi.org/10.1080/27706869.2022.2084592 

Cotterrell, R. (2019). Comparative law and legal culture. In M. Reimann & R. Zimmermann (Eds.), The 

Oxford handbook of comparative law (pp. 710–733). Oxford University Press. 

https://doi.org/10.1093/oxfordhb/9780198810230.013.22 

Denvir, C. (2020a). Modernizing legal education. Cambridge University Press. 

https://doi.org/10.1017/9781108663311 

Denvir, C. (2020b). Scaling the gap: legal education and data literacy. In C. Denvir (Ed.), Modernising legal 

education (pp. 73–91). Cambridge University Press. https://doi.org/10.1017/9781108663311.006 

Deo, M., Lazarus-Black, M., & Mertz, E. (2019). Power, legal education, and law school cultures. 

Routledge. https://doi.org/10.4324/9780367199432 

Dias, B. L. C. V., & Deluchey, J.-F. Y. (2020). The “Total continuous war” and the COVID-19 pandemic: 

Neoliberal governmentality, disposable bodies and protected lives. Law, Culture and the 

Humanities. https://doi.org/10.1177/1743872120973157 

Goldsworthy, D. (2020). The future of legal education in the 21st century. The Adelaide Law Review, 

41(1), 243–265. https://search.informit.org/doi/10.3316/informit.20200827035662 

Grimes, R. (2020). Making and managing change in legal education: Yesterday, today and tomorrow. 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/oxfordhb/9780198810230.013.22
https://doi.org/10.4324/9780367199432


 
 
 

279  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

Asian Journal of Legal Education, 7(2), 178–194. https://doi.org/10.1177/2322005820919258 

Hamilton, N. (2019). Review of the formation of professional identity: The path from student to lawyer. 

Journal of Legal Education, 69(1), 224–235. https://www.jstor.org/stable/27073486 

Hardie, L., Mcfaul, H., & Ryan, F. (2020). 50 years of clinical legal education: Looking back to the future. In 

L. Claydon, C. Derry, & M. Ajevski (Eds.), Law in motion: 50 years of legal change (pp. 212–227). 

Open University Law School. http://www.open.ac.uk/blogs/50YearsOfLaw/?p=210 

Jones, E. (2021). Emotions in the law School: Transforming legal education through the passions. 

Routledge. https://www.routledge.com/Emotions-in-the-Law-School-Transforming-Legal- 

Education-Through-the-Passions/Jones/p/book/9781032240510 

Kimball, E. W., Slauzis, D., Ryder, A. J., & Hastings, J. (2019). “Whispers and concerns about the lawyers 

taking over”: How student affairs professionals think about the growing need for legal education. 

Journal of College Student Development, 60(5), 623–628. https://doi.org/10.1353/csd.2019.0055 

Koch, S. (2023). An introduction to German legal culture. In S. Koch & M. Kjølstad (Eds.), Handbook on 

legal cultures (pp. 611–662). Springer. https://doi.org/10.1007/978-3-031-27745-0_16 

Kohn, N. (2020). Online learning and the future of legal education: Symposium introduction. SSRN. 

https://ssrn.com/abstract=3570914 

Leiss, J. R. (2023). An introduction to EU legal culture. In S. Koch & M. Kjølstad (Eds.), Handbook on legal 

cultures (pp. 463–524). Springer. https://doi.org/10.1007/978-3-031-27745-0_13 

Ma, D., & Ma, Y. (2020). Correlation between psychological empowerment and acceptance behaviour of 

audience in legal education. Revista Argentina de Clínica Psicológica, XXIX(2), 166–172. 

https://doi.org/10.24205/03276716.2020.219 

Madhloom, O., & Antonopoulos, I. (2022). Clinical legal education and human rights values: A universal 

pro forma for law clinics. Asian Journal of Legal Education, 9(1), 23–35. 

https://doi.org/10.1177/23220058211051031 

Mamura, U., & Bahronov, B. (2022). The role of modern educational technologies in the teaching of legal 

sciences. ACADEMICIA: An International Multidisciplinary Research Journal, 12(1), 305–309. 

https://doi.org/10.5958/2249-7137.2022.00040.4 

McFaul, H., FitzGerald, E., Byrne, D., & Ryan, F. (2020). A mobile app for public legal education: A case study 

of co-designing with students. Research in Learning Technology, 28. 

https://doi.org/10.25304/rlt.v28.2434 

Nizioł, G. (2022). Legal content of environmental education. Journal of Actual Problems of Jurisprudence, 

104(4), 63–69. https://doi.org/10.26577/JAPJ.2022.v104.i4.07 

Popadych, O. (2023). Legal education as a way to prevent deviant behavior among adolescents. Scientific 

Bulletin of Uzhhorod University Series «Pedagogy Social Work», (1(52), 

https://doi.org/10.24144/2524-0609.2023.52.163-168 

Salojärvi, J. (2019). A counter-culture of law: Jurisprudential change and the intellectual origins of the 

critical legal studies movement. American Journal of Legal History, 59(4), 409–443. 

https://doi.org/10.1093/ajlh/njz022 

Saula, M. (2020). Crisis-induced innovation in U.S. legal education. Journal of Legal Education, 69(3), 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.jstor.org/stable/27073486
http://www.open.ac.uk/blogs/50YearsOfLaw/?p=210
http://www.routledge.com/Emotions-in-the-Law-School-Transforming-Legal-
https://doi.org/10.1093/ajlh/njz022


 
 
 

280  
 
 
©Copyright 2023 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International 
License. 

679–688. https://www.jstor.org/stable/27088459 

Shevchuk, M. (2023). Legal tradition and legal culture in the system of national patriotic education of 

youth. Scientific and informational bulletin of Ivano-Frankivsk University of Law named after King 

Danylo Halytskyi, 1(15(27), 106–111. https://doi.org/10.33098/2078-6670.2023.15.27.1.106-

111 

Silbey, S. S. (2018). Legal Culture and Cultures of Legality. In J. R. Hall, L. Grindstaff, & M.-C. Lo (Eds.), 

Handbook of cultural sociology (pp. 426–435). Routledge. 

http://dx.doi.org/10.2139/ssrn.4342446 

Silva, C., & Azevedo, K. (2023). The role of the teacher in higher legal education and the impacts on the 

student’s academic training. Revista Gênero e Interdisciplinaridade, 4, 230–242. 

https://doi.org/10.51249/gei.v4i04.1479 

Siregar, H., & Kemala, V. D. (2023). Citizenship education as legal education in schools. EDUCTUM: 

Journal Research, 2(1), 30–34. https://doi.org/10.56495/ejr.v2i1.319 

Spencer, R. (2022). “Hell is other people”: Rethinking the Socratic method for quiet law students. The 

Law Teacher, 56(1), 90–104. https://doi.org/10.1080/03069400.2021.2005305 

Sudhan Ramaswamy, H. H. (2020). The prospect of legal education: an India overview. Journal of Legal 

Studies “Vasile Goldis”, 25(39), 31–43. https://www.ceeol.com/search/article-detail?id=880613 

Sunde, J. (2023). Legal culture: Ideas of and expectations to law made operational by institutional(-like) 

practices. In S. Koch & M. Kjølstad (Eds.), Handbook on legal cultures (pp. 13–29). Springer. 

https://doi.org/10.1007/978-3-031-27745-0_2 

Syroid, T., & Fomina, L. (2023). Human rights education for representatives of legal professions: 

international legal aspect. Uzhhorod National University Herald. Series: Law, 2(74), 172–176. 

https://doi.org/10.24144/2307-3322.2022.74.62 

Vlajković, M., & Dabetić, V. (2023). Building transversal skills and competences in legal education. In O. J. 

Gstrein, M. Fröhlich, C. van den Berg, T. Giegerich (Eds.), Modernising European legal education 

(MELE). MELE 2023. European Union and its neighbours in a globalized world (Vol. 10, pp. 93–106). 

https://doi.org/10.1007/978-3-031-40801-4_6 

Vučić, F. (2023). Changes in legal education in the digital society of artificial intelligence. In D. Vasić & 

M. Kundid Vasić (Eds.), Digital transformation in education and artificial intelligence application. 

Communications in computer and information science (Vol. 1827, pp. 159–176). Springer. 

https://doi.org/10.1007/978-3-031-36833-2_12 

Wilson, L. T. (2023). A view of the legal culture of the United States of America. In S. Koch & M. Kjølstad 

(Eds.), Handbook on legal cultures (pp. 1073–1143). Springer. https://doi.org/10.1007/978-3-

031-27745-0_25 

Wintersteiger, L., Morse, S., Olatokun, M., & Morris, C. J. (2021). Effectiveness of public legal education 

initiatives: A literature review. Legal Services Board. https://www.legalservicesboard.org.uk/wp-

content/uploads/2021/02/PLE-systematic-review-report-Feb-2021.pdf 

Yi, L., & Li, T. (2022). Effective strategies to promote the cultivation of public legal consciousness from 

the perspective of social psychology. Journal of Environmental and Public Health, 2022, Article 

827593. https://doi.org/10.1155/2022/8275938 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.jstor.org/stable/27088459
http://dx.doi.org/10.2139/ssrn.4342446
http://www.ceeol.com/search/article-detail?id=880613
https://doi.org/10.1007/978-3-031-27745-0_25
https://doi.org/10.1007/978-3-031-27745-0_25
https://doi.org/10.1007/978-3-031-27745-0_25
https://www.legalservicesboard.org.uk/wp-content/uploads/2021/02/PLE-systematic-review-report-Feb-2021.pdf
https://www.legalservicesboard.org.uk/wp-content/uploads/2021/02/PLE-systematic-review-report-Feb-2021.pdf
https://www.legalservicesboard.org.uk/wp-content/uploads/2021/02/PLE-systematic-review-report-Feb-2021.pdf

