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Abstract: Creativity is rapidly becoming central to scholarly discourse, research, and education
practice. It is central to modern society and forms the basis for innovation and progress. In the current
era, creative thinking skills (CTS) are pivotal skills one must possess to compete, succeed, and
participate in the global economy. Therefore, the Ministry of Education must ensure the cultivation of
such skills in today’s classrooms to produce the kind of learners that will be the perfect fit for societal
needs around the globe. As such, Creative Thinking Skills development is one of the core objectives of
the South African Curriculum and Technology Education (TE), encouraging learners to be creative and
innovative. The study examined how Technology teachers enact Creative Thinking Skills in their
classrooms. The study was based on a qualitative research approach complemented by the case study
research design. Purposive sampling was used to sample four Technology Education teachers as study
participants. Data was collected through interviews and complemented by observations and document
analysis concerning four Technology teachers. The study discovered that although the design process
(DP) is available to support them, teachers still struggle to adequately articulate the idea of creative
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thinking and what it entails. The study suggests that to support learners, technology teachers should
engage themselves in a lesson study approach with colleagues in nearby districts to receive continuous
pedagogical training that will help them understand the nature and components of creative thinking.

Keywords: Creativity, Technology, Teachers, Classroom, Design process.

Introduction

Creative skills are essential for success in the 21st century as societal problems become
increasingly interdependent, global and complex. This is echoed by the recent contribution to creative
and critical thinking skills in the Technology classroom. For example, Ramaboea et al. (2023) studied
creative ways of teaching Mechanical Systems Practical Assessment Task (PAT) through the 9E
instructional model. These authors propound that teachers who elaborate on every technological
concept presented to learners are cognisant of the role of elaborating for creative purposes. According
to Mahlangu and Mtshali (2024), creativity is the most crucial element for young people, as most have
poor literacy skills. Creativity as a backbone concept in Technology subjects has not been well
understood and adequately framed. Technology teachers are constantly battling with creative ideas to
teach and assess self-made technological activities (Patricia et al., 2023). The drastic developments in
modern technology have posed a challenge to everyone, particularly teachers who must ensure that
technology in their classrooms is adequately integrated with the instruction. There is an agency for
teacher education to focus on creativity, which would enable technology classrooms to flourish with
creative ideas that are pragmatic to real-life scenarios. In essence, teacher education should focus on
technologies in the classroom and teaching approaches that will creatively engage learners with content
(Ndwandwe et al.,, 2024).

Creative skills are broadly viewed as a desired attribute for the quality of thinking that lays a
foundation for innovation and change (Brandt, 2023). Furthermore, Tan (2020) argues that in the 21st
century, Creative Thinking Skills have become increasingly important in creating a fertile ground for
learners’ success in modern society. In technology education, human creativity manifests in how
learners understand their role in technological creativity (Khubayi et al, 2024). The preceding
discussion is that Creative Skills Teaching should focus on teacher-classroom practices because such
teaching highlights learners' creative agency (Creely et al., 2021). Creative skills are the ultimate skills
to possess by any learner exiting the education system in the 21st century (Dilekci & Karatay, 2023).
Jatmiko et al. (2022) emphasise that today’s creative industries and services comprise a rising portion
of the global economy, with creativity as its central activity. Chen et al. (2022) allude that encouraging
culture for developing Creative Thinking Skills is demonstrated in activities provided to the learners.
Moreover, teachers who teach creatively inspire students' creativity by imparting their passion,
creativity, curiosity, and other skills (Swargiary, 2024). Creative thinking is not an innate quality of only
a few selected individuals. Hence, it can be learned, practised, and developed using proven techniques
to enhance and stimulate creative abilities, ideas, and results (Chen et al., 2022; Vogel, 2014).

In South Africa, the Department of Basic Education (2011) developed the Curriculum and
Assessment Policy Statement (CAPS), which states that subjects related to technology should give
learners the chance to solve problems creatively by combining critical and creative thinking with
practical skills that connect abstract ideas to basic understanding. The CAPS also calls for applying
various skills, including decision-making, critical and creative thinking, and problem-solving abilities in
an authentic context. On the other hand, Technology as a school subject is expected to provide an
environment conducive to inculcating positive attitudes, perceptions, and aspirations towards
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technology-based careers among learners in this fourth industrial era (Mlambo, 2024). As a subject,
technology is intended to stimulate learners to be more innovative and develop Creative Thinking Skills.

Hill-Jackson and Lewis (2023), supporting VanSlyke-Briggs (2019), argue that approaches such as
the traditional “drill and kill” or standards-based teaching have often pushed creativity out of the
curriculum or areas of policy and assessment. Teachers generally believe that learners are inherently
creative, receptive to new experiences, and drawn to novel things. However, the natural quality will
vanish if not nurtured correctly (Wilson, 2018). As such, the current education system does not provide
risk-taking platforms and the freedom for learners to explore (Jones et al., 2023).

Teachers’ challenges are that they do not know how to promote creativity within learners.
Moreover, they lack experience and knowledge about the creative process, which makes it difficult for
them to teach and encourage creativity in their learners (Ndwandwe et al., 2024). Creativity is rapidly
becoming central to scholarly discourse, research, and education practice. Therefore, since they are
becoming essential to how creativity is approached throughout the educational lifespan, creativity is
being understood, nurtured, and linked with industry. It is also being understood how educational
institutions interpret and prepare students for futures shaped by creative and innovative challenges
(Kettler et al., 2021).

Abegglen et al. (2020) argue that developing learners’ creativity in education is essential for
personal, economic, and social reasons. In recent years, research has revealed that the most potent,
innovative people in various fields are highly creative, even in areas outside their professional spectrum,
by actively drawing on outside interests and creative ways of thinking to improve their professional
practices (Cheng, 2019). Furthermore, Lucchiari et al. (2019) argue that it may be difficult to find
creativity in older children and adults because their potential has been muffled by society, which
encourages intellectual conformity. Even though this has been the case, Ariba (2019) indicates that
there has been little research regarding creativity in classrooms.

Research Problem

Looking at the discussions above, it is safe to state that literature has gone some length to explain
the phenomena of creative thinking skills. The most popular theory that foregrounds creativity is
championed by Guilford (1973), who posits it to be an ensemble of ideas, objects, skills, imagination and
personality traits of perceiving and interacting with the world. From then until now, creative thinking
has been perceived the same way. Some authors like Avci and Durak (2023) have hinged the recent
technological developments to the influence of creative thinking and called for education spaces to
emphasise its importance in this century. However, not much has been understood about how
Technology teachers enact it in their classrooms. The most glaring gap is that literature on teachers'
competency to embrace and apply it in different teaching contexts has not been forthcoming. Thus, this
study sought to explore how Technology teachers enact creative thinking skills using the design process
in Technology classrooms. Thus, this study is guided by the following question.

e How do Technology teachers enact creative thinking skills using the design process in
Technology classrooms?

Before exploring such a question, it is important to find out if there are any hypothetical DNAs of
creative thinking in literature and how it has been consolidated. See the next segment.

Creative Thinking

Etymologically, the word creative originates from the Latin word “creare”, meaning to create,
make or produce—the ability to create an object with observable results. G6tz (1981) avers that using
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etymology as a guide, essentially creativity can be observed as a process of making and successively be
distinguished from (a) thinking in its various forms, (b) products’ cause and effects, and (c) originality
as any quality from its substratum. Creative thinking is not all about using imagination to crack out many
innovative ideas but more of a lifestyle, personality trait, way of perceiving the world, interacting with
other people, and a way of living and growing (Henriksen & Mishra, 2015). Creativity is a process and a
product that produces valuable solutions to problems or novel and practical ideas (Henriksen & Mishra,
2015). Creative thinking is the development of ideas and objects that are new, novel, interesting,
effective, and have a specific aesthetic sensibility as a system (Mishra et al., 2013).

According to Murillo-Zamorano et al. (2019), creativity is a greatly desired quality of thinking,
often a vital aspect of innovation and change. Creative thinking is increasingly critical for goal
attainment in our complex, interconnected world (Strom & Martin, 2017). The originality and
uniqueness of ideas characterise creative thinking. However, the originality of ideas does not entirely
represent creative thinking; they are only a part of the cognitive and complex phenomenon of creative
thinking (Runco & Acar, 2012). Creativity is a learning habit that calls for skills and an understanding of
the context in which it is exploited. (Higuera Martinez et al,, 2021).

Guilford (1973) outlines fifteen (15) characteristics of creativity (Table 1). Flexibility turns ideas
and materials into new, different, and unusual uses. Fluency refers to the ability to think of many ideas
and solutions. Elaboration means working out the details of an idea or solution. Tolerance of ambiguity
means the ability to bring about reconciliation without tension. Originality signifies the ability to go
beyond commonly accepted ideas. The breadth of interest signifies the broad meaning. Sensitivity refers
to the ability to see deficiencies and needs in life. Curiosity refers to active experimentation with new
ideas. Independence means thinking things through one's self-reliance and forcefulness. Reflection
signifies the ability to evaluate ideas as well as new ideas. Action refers to the ability to put ideas into
action. Concentration and persistence mean the ability to work hard. Commitment means it signifies
deep involvement. Expression of total personality refers to expressing both male and female sides of
nature. A sense of humour means the ability to express humour in the face of contradictions and
ambiguities in life.

Table 1

Characteristics of Creativity

Character Description

Flexibility The ability to go beyond tradition, habits, and the obvious. To turn ideas and
materials into new, different, and unusual uses.

Fluency The ability to think of many ideas and possible solutions to a problem.

Elaboration The ability to work out the details of an idea or solution.

Tolerance of ambiguity The ability to hold conflicting ideas and values and to reconcile without undue
tension.

Originality Divergent rather than convergent thinking, going beyond commonly accepted
ideas to unusual forms, ideas, approaches, and solutions.

Breadth of interest Wide range of interests with much more concern for the "big ideas," broad
meanings, and implications rather than for small details and facts for the sake
of facts.

Sensitivity The ability to sense problems, to see deficiencies and needs in life, and the
challenge to find solutions and fill these needs.

Curiosity Openness to new ideas and experiences, the capacity to be puzzled, actively
experimenting with ideas, and the pleasure of seeking and discovering ideas.

Independence I am thinking things through my self-reliance and forcefulness.
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Reflection The ability to consider and reconsider, evaluate our ideas and the ideas of
others, take time to achieve understanding and insight, look ahead and plan,
and visualise the complete picture.

Action The ability to put ideas into action, to begin, help, and shape, with high energy
and enthusiasm, these ideas.

Concentration and persistence The ability to work long, consistently and persistently with extraordinary
concentration.

Commitment Deep involvement, intense commitment, deep caring, almost metaphysical.

Expression of total personality Expression of both male and female sides of nature sometimes leads to tension
in our society.

Sense of humour The ability to see and express the humour in the contradictions and
ambiguities of life.

Source: Guilford (1973).

The following section presents the design process considered the backbone of teaching technology
in South Africa.

Design Process

According to Kim et al. (2023), the nature and philosophy of Technology Education (TE) suggest
that innovative products are designed and constructed to find new solutions to problems through the
implementation of a technological process known as the “Design Process” (DP). Furthermore, In TE, the
Design Process provides the learner with ways to solve problems through which understandings are
developed (Warr et al,, 2020). Moreover, it is a process that involves devising something through an
interactive and open-ended process of producing and developing components, systems, and processes.
Moreover, it is an experiential component characterised by problem-solving (Boud et al., 2018).
Through the Design Process, knowledge, skills, and resources are used to meet human needs and wants
by designing, making, and evaluating products (McLain et al., 2019). The Design Process provides a step-
by-step approach to constructing an artefact while considering the scientific information and
application of technical skills (Juskeviciené et al., 2021). The DP is the ongoing endless procedure used
to develop a product creatively (Cheng, 2019).

Table 2 presents the Design Process applicable to South African schools (Department of Basic
Education, 2011). The table illustrates the nature of the Design Process, which comprises Investigating,
Designing, Making, Evaluating and Communicating (IDMEC). Investigation refers to conducting the
relevant information. Design (as part of the process) refers to generating possible solutions to a specific
problem. Make means the application of tools and adhering to safety. Evaluation involves the ability to
evaluate the solutions, decisions, and results. Communication refers to various methods used to make a
presentation.

Table 2

Design Process

The Process Activities

Investigation Seek information, conduct a relevant investigation, grasp concepts, and gain
insight, determine new techniques.

Design Brief design, generate possible solutions, draw graphics (2.3D) ideas, choose the
best solution, and justify.

Make Use tools and equipment, building, testing, and modifying products, as well as a
safe and healthy atmosphere.
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Evaluate Evaluate actions, decisions, and results; evaluate solutions and the process
followed; suggest necessary improvements; evaluate constraints.

Communicate Presentation, a record of the process

Source: Department of Basic Education (2011).
Methods

A qualitative approach was used to obtain a more comprehensive understanding of teachers'
planning process regarding fostering creative thinking skills in their teaching. The qualitative approach
was selected as it aided in the development of a depth of meaning where the participants and their
understandings formed the focal point of the research, explaining qualitative research as an approach
that aims for depth rather than understanding (Merriam & Grenier, 2019; Tracy, 2019). A descriptive
case study by Kin (2021) was used to examine the contextual conditions and portray how Technology
teachers support learners in developing Creative Thinking Skills.

Sampling

Purposive sampling provided a detailed, contextualised description of the study being
investigated (Neuman, 2013). Four Technology teachers with vast knowledge and experience in
teaching technology were purposively selected. Two of the four Technology teachers have obtained a
Diploma in Teaching, and the others have a bachelor’s degree in Technology Education. Their teaching
experience ranges from five to sixteen years.

Data Collection

Data was collected from four participants through semi-structured and complemented by
classroom observations and document analysis to make sense of participants' responses and context.
The interview collects data through semi-structured oral questioning (Roulston & Choi, 2018).
Observation is a systematic process of taking notes and recording occurrences and the behaviour of
participants without asking questions or communicating with them (Renz et al., 2018). An observation
schedule (Figure 1) documents the classroom interaction. Document analysis is part of the larger
domain of documentary research methods (Wagner et al., 2012). In this study, document analysis refers
to the lesson plans. The characteristics of creativity described by Guilford (1973) (Table 1) were used
to develop interview questions and observation schedules. This exercise affirms the credibility of the
study. The participants were interviewed separately, and the observations were conducted during class
sessions to corroborate what was highlighted during the interviews. Corroboration provided a broader
understanding of the subject at hand. The researcher used these three data collection procedures to
provide enough information from different angles to make clearly defined conclusions (Merriam &
Grenier, 2019). Permission was sought to conduct the study through the Department of Basic Education
in Ehlanzeni District in Mpumalanga Province.

Interviews. The interview questions were derived from Guilford (1973), as outlined in Table 1.
Eight (8) questions were formulated so participants responded to each creative thinking character. The
focus of the question was to determine the teachers’ understanding of the concept of creative thinking.
All interviews were conducted face to face, and the interview sessions with each interviewee ranged
from 20 minutes to 30 minutes. The semi-structured interview method was used to calm the
participants’ emotions, as they were not attacked with questions early during the interview. The
respondents could divulge appropriate information without fear and could elaborate further on the
fundamental meaning of their answers in detail (Dawson, 2019). The interview questions posed were:

(1) Whatis your understanding of creative thinking?
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(2) What are the key features considered to ensure effective teaching and learning of creative
thinking skills?

(3) How does the environmental effect influence the learners’ level of creativity?

(4) How do you encourage learners to develop curiosity and the desire to explore the critical
aspects of creative thinking?

(5) Which approach do you employ to support learners to develop fluency?

(6) How do you promote originality when encouraging learners to develop new ideas?
(7) How do learners consolidate new ideas?

(8) How do you motivate learners to develop creative thinking skills?

Whilst reporting, only relevant questions were selected to understand what this study sought to
achieve fully.

Observations. An observation schedule that combines the characteristics described by Guilford
(1973) (Table 1) and the design process (Table 2) was developed to guide the observations.
Observational methods have the advantage of directly evaluating learners’ involvement and
engagement in the learning environment. The observations provided the researcher with a platform to
explore how the learners learn, interpret, and make sense of the subject and what they do when they
lack understanding of the material. Teachers were expected to bring along a lesson plan to class with
them. This should cover not less than 60 minutes. Per policy (CAPS), the lesson plan should clearly
outline everything to be done in class. It should be noted that the lesson plan is expected to always have
30 minutes of the 60 minutes for practical work covering the technological process or some parts of it,
as it is the cornerstone for teaching and learning Technology. The Design Process provides the platform
for the development of Creative Thinking Skills.

Document Analysis. As indicated earlier, document analysis in this study refers to lesson plans.
Lesson planning refers to pre-active decision-making that takes place before instructions. It is a process
whereby teachers, consciously and unconsciously, make decisions that affect their behaviour and that
of learners. Cognisant decision-making, such as lesson planning, involves teachers' conscious efforts in
developing a coherent system of activities that promote the development of learners' cognitive
structures (Orgovanyi-Gajdos, 2016).

Data Analysis

Thematic and content analysis methods were employed to analyse the data. Thematic data
analysis methods were used to analyse interview questions, while content data analysis was used for
observation and document analysis. The content analysis entails an inductive and interactive process to
identify similarities and variances in the text that substantiate or disprove a proposed theory (Ridder et
al, 2014). Data were broken up and separated into meaningful units, summarised and subsequently
narrated.

Results

As areminder, this study is concerned with understanding how technology teachers enact critical
thinking skills using the design process in technology. The participants who were given pseudonyms,
namely Jill, Paul, Joy, and Blade, were interviewed. The researcher wanted to first determine if they
understood the concept of creative thinking, and this is how each responded.
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Jill

Jill described creative thinking as ‘allowing learners to express themselves in different ways
through a mini-PAT".

Paul

Paul described creative thinking as “the set of skills that allow a learner to design to solve a societal
problem through innovation”.

Joy

Joy explained the creative thinking concept as “coming with something new and unique in solving
a problem”.

Blade

According to Blade, creative thinking gives individuals a chance to think outside the box, and
learners are given projects to solve problems in an innovative way.

After responding to the above, the researcher asked them to outline how they use the design
process to enact creative thinking, and this is what each said.

Jill

Jill stated that he usually uses grouping in class to allow her to attend to all learners in their
respective groups. Jill mentioned that he conducts proper demonstrations through hands-on modelling
or videos while teaching and avoids theorising about content. He also stated that he applauds if one has
done impressively, shared encouraging words, have positive talks with other learners who contribute
effectively to the PAT lessons.

Paul

Paul mentioned that he starts by giving learners a contextualised problem that can be solved in
various ways. He then asks learners to indicate how they will solve the problem, and those with similar
ideals are grouped together so they can use the technological design process to become more creative.
He also mentioned that this strategy increases creative design competition among learners, as each
group wants to outperform the others.

Joy

Joy mentioned that he always groups learners in class and teaches them in context so they can
relate, allow them to share information and embrace diversity. She further stated that she instils belief
in learners and makes them believe in what they do at all times, as long as they can justify their decisions.
This helps them creatively navigate the design process, knowing someone believes in them. Such
motivation always brings out the best in learners' psychomotor skills.

Blade

Blade mentioned that all his activities that follow the design process should be viscerally, tactilely
or felt by learners. In this way, a learner is able to quickly connect to what he wants to creatively make.
So, he stated that he gives the learners new topics more often to research on and do presentations in
class either as groups or as individuals.
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Discussion

The responses above make it clear that teachers understood the idea of creative learning to some
extent. The most impressive part was that Jill could align his understanding with a practical assessment
task. Msimango and Mtshali (2024) state that a practical assessment task, popularly known as PAT, is a
compulsory activity for all learners of Technology that aims to assist learners in actualising their
creative and critical psychomotor skills. Looking at Guilford's (1973) version of creative thinking, where
he defines it as originality or novelty and appropriateness or adaptiveness (i.e., relevance) to the
problem to be solved, it is safe to assume that every activity that learners and teachers do in Technology
classroom should foster creativeness.

Different forms of creativity can be developed during the development of creativity, ranging from
minor replications to major redirections in thinking (Nkosi et al., 2023). Jill stated that he normally uses
grouping in class to attend to all learners with similar ideas. His response resonates with Magolego et
al. (2022), who state that creativity does not occur in isolation but in society, where there is always the
influence of cultural, economic, and political times affecting a person's creativity.

A creative process's primary goal is to push thinking past preconceived notions, ignite curiosity,
reject structured procedures and rational, conventional ideas, rely on the imaginative, divergent, and
random, and weigh multiple options and solutions (Dodd, 2023). When one looks at Paul’s assertion
that he groups all learners with similar creative responses, one sees his way of enacting creative thinking
is necessary. Again, Blade mentioned that he gives the learners new topics more often to research and
do presentations in class, either as groups or as individuals. According to Blose and Gumbo (2024),
motivation is highlighted as essential to creative achievement. It has great potential to promote a person
pursuing unachieved goals during the creative process. Hence, what Joy does in her class is motivate
learners who are showing accelerated efforts on their creativity to get motivational remarks from the
teacher.

Teachers' approaches to practice are influenced by their beliefs about the subject matter, learning,
teaching, and technology (Bowman et al,, 2022). Ndwandwe et al. (2024) argue that creative thinking
depends on other attributes, such as environment and technologies; it also requires reflection,
encourages engagement, and develops confidence and responsibility. The researcher noted that
although all participants were not structurally immersed in enacting creative thinking skills, creative
traits could be found in most of their actions. As a result, this study noted that teachers do not adequately
enact creative skills in their classroom practices; it comes briefly and unconsciously from teachers. It is
worrisome that teachers are not competent enough to follow all transcripts of enacting creative thinking
in their classrooms. Considering how comprehensive Guilford's (1973) model on creative thinking is, it
emerges that the participants demonstrated a capacity for flexibility, elaboration, originality, curiosity,
and independence. The authors considered all the characteristics of creative thinking as an ongoing
learning process.

Conclusion

Given the study findings, teachers demonstrated linear and unstructured understanding of the
concept of creative thinking and what it entails, lack of policy adherence, and failure to keep up with
current trends that constantly influence the cause of teaching and learning, particularly in the
Technology classroom. Technology teachers need to fundamentally understand creative thinking as a
concept concerning Creative Thinking Skills development. Teachers are expected to provide the
necessary support to learners to follow the design process during any problem-solving, and all the
design process steps are pivotal for developing creative thinking skills. The participants somewhat
demonstrated an understanding of creative thinking. Technology, as a subject in South Africa, stimulates
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learners to be innovative and develop their creative and critical thinking skills. Therefore, it is
imperative that technology teachers fully comprehend the nature and aspects of creative thinking in
order to support learners. Further study on exploring creative thinking skills, mainly focusing on
learners, is recommended to determine how much technology teachers could support learners in
developing Creative Thinking Skills.

Suggestions for Future Research

The above findings indicate that Technology teachers use design processes to teach practical
assessment tasks. They know most features of the design process and how to teach it to learners. The
shortcomings are that Technology teachers do not have technologically sound reasons for their actions.
In the case of enacting creative thinking skills, they do not understand how to enact creative skills step
by step and align them with content and context. Even if they motivate learners to improve their creative
activities, this turns out to be an unconscious pedagogical event and not any specific reasons that could
be associated with the technological design process.

Unequivocally, there is a great need for studies that will closely examine teachers' reasons behind
their actions in technology classrooms, planning knowledge, and appraisal strategies for learners who
demonstrate competency in hands-on activities. It has not been easy to generalise the findings of studies
conducted in technology, so the sample size should be considered in the future.
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