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Creativity, a crucial skill in the fourth industrial revolution (IR4.0) is highly
demanded in the workforce to drive innovation in product design. Therefore,
it is important to cultivate creativity in product design through design and
technology (D&T) education. However, many past studies encountered
challenges regarding D&T teachers’ teaching creativity which might affect
creativity cultivation among students. Thus, this article aims to identify the
challenges faced by D&T teachers in cultivating student creativity within
product design development. Utilizing the systematic literature review
(SLR) method using reporting standards for systematic evidence syntheses
(ROSES) in three databases, Web of Science, Scopus, and Google Scholar.
Based on thematic analysis, this SLR leads to three themes: i) lack of
pedagogical competence; ii) different thinking styles; and iii) lack of
motivation. Addressing these challenges highlights the importance for
educational institutions to align their curricula with current industry
demands, ensuring students are well-prepared to tackle the complexities of

contemporary product design. This effort requires collaboration among
educators, industry leaders, and policymakers to update teaching methods,
incorporate practical experiences, and enhance an environment that
cultivates creativity.
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1. INTRODUCTION

Creativity is a crucial skill in the fourth industrial revolution (IR4.0) in a highly challenging work
environment [1]. By 2025, it will be positioned within the top five [2], highlighting it is high demand in the
workforce. It is also a key component of 21st century skills, which includes technical, information,
communication, collaboration, creativity, critical thinking, and problem-solving [3]. Cultivating creativity in
product design education helps students develop innovation skills [4]. Creativity involves generating novel
solutions for design challenges [5], emphasizing its importance in addressing real-world issues.

Design and technology (D&T) also known as technology education [6] is an academic discipline
that requires students to develop creativity through product design with technology [7], [8]. Creativity is
cultivated by the social environment and significantly influenced by teachers [9], via instruction and practice.
Teachers’ enthusiasm, dedication, and capacity for learning significantly affect student performance [10],
making their competence essential for cultivating creativity in product design.

In previous study [11], interviews with 12 Latvian D&T teachers whose students scored in the
Olympiad design competition 24.5 to 26 points out of 26, showed their expertise in creative design. These
teachers gained knowledge from peers and industry for design ideas. This collaboration utilizes the combined
knowledge and expertise of education and industry [12], allowing teachers to gain the required skills as they
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need strong spontaneous skills to handle unpredictable situations during the learning process. In England,
D&T teachers foster collaboration by encouraging students to work together on product design [13], allowing
them to share ideas from diverse perspectives and potentially nurturing specific talents in the future.

Cultivating students’ creativity in product design is a significant concern for researchers. Many past
studies encountered numerous challenges, with teachers’ competence being a major one. In the Kirovohrad
region, teachers often rely on intuition over informed practices and a lack of awareness about product-based
teaching technology requirement [14]. They neglected to generate ideas for conceptualization [15], failing to
enhance students’ understanding of product design. Moreover, teachers struggle to balance cultivating creativity
with technical skills [16], as D&T is a subject that encompasses both technical and creative elements.

The existence of a large volume of studies necessitates a systematic literature review (SLR) to
collect and understand the findings of previous studies. There are studies, like [8] that look at SLR issues
related to creativity in D&T education, but these studies are mostly focused on Hong Kong, while D&T
education occurs in other countries as well. So, SLR is necessary because it is a comprehensive, transcendent,
structured, and systematic literary highlighting technique [17]. To construct a relevant systematic review, the
article was guided by the main research question: what are the challenges of cultivating creativity in product
design among D&T teachers?

2. METHOD

This systematic literature review used the reporting standards for systematic evidence syntheses
(ROSES) guideline, developed by Haddaway et al. [18]. ROSES is particularly suitable for reference as it
assists researchers in developing a thorough and well-structured SLR due to it is adaptability to various
research approaches and applicability across multiple fields [18]. Following ROSES’ guidance, the SLR
process began with the research questions using the PICo method: ‘P* for population or problem, ‘I’ for
interest, and ‘Co’ for context. Followed by a systematic search strategy (identification, screening, and
eligibility) and data abstraction and analysis. The research question, based on PICo, helps the researchers
analyze extracted data to find the relevant evidence from the database [19]. The review included three main
aspects namely D&T teachers (population), cultivating creativity challenge (interest), and product design
(context) formulating the main objective of the study: “What are the challenges of cultivating creativity in
product design among D&T teachers?”

2.1. Systematic searching strategies

This section describes three sub-processes of systematic strategies: identification, screening, and
eligibility. The study followed this procedure. The researchers aimed to efficiently locate and synthesize
relevant information essential for conducting a comprehensive SLR.

2.1.1. Identification

The first step in the SLR process involves identification, wherein the researchers systematically
search predetermined databases for relevant literature. This step enhances the importance of keywords and
increases the probability of finding more relevant articles [20]. Keywords related to cultivating creativity
challenges, product design, and teachers were identified by referencing previous studies and thesaurus,
followed by utilizing the three databases: Web of Science (WoS), Scopus, and Google Scholar. WoS and
Scopus were chosen for their high-quality databases [21], advanced search functions, and surpassing other
databases [22], ability to support complex queries and filters to refine search results [23], making them
suitable for systematic review and evidence synthesis. Despite Google Scholar’s quality control [24], its
strengths are the number of articles and reference diversity [25], therefore it can serve as a supplementary
database.

Advanced searching techniques applying basic functions such as Boolean operators (AND, OR),
phrase searching, truncation, wild card, and field codes functions were applied in WoS and Scopus, while
manual searches using the handpicking method on Google Scholar and the snowballing on the selected articles.
Table 1 shows the keywords used to find related articles. This search yielded 174 articles for the screening.

2.1.2. Screening

Screening is the second process that includes or excludes articles from the review [26]. The first
criterion is publication year, focusing on the last six years (2018-2023) due to the significant rise in articles
since 2018. Only empirical research articles providing primary data, written in English were considered to
ensure the quality to avoid translation problems as shown in Table 2. Articles on product design in the D&T
context were included, excluding 126 articles and the remaining 48 articles. However, five duplicate records
were identified, making the total number of 43 articles for the next selection stage.
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Table 1. The search string used for the systematic review process
Databases Keywords used

Scopus TITLE-ABS-KEY ((“design and technology” OR “engineer* education” OR “technology™* education””) AND
(“product* design*” OR “design* process*”” OR “project*” OR “design*”) AND (“creative*” AND “challenge*” OR
“barrier*” OR “obstacle*”) AND (“teacher*” OR “educator*” OR “practitioner*”))

Web of TS = ((“design and technology” OR “engineer* education” OR “technology* education”) AND (“product* design*”

Science OR “design™ process*” OR “project*” OR “design®*”) AND (“creative*” AND “challenge*” OR “barrier*” OR
“obstacle*”) AND (“teacher*” OR “educator*” OR “practitioner*”))

Google Using specific keywords from Scopus and WoS, as well as Boolean operators, phrase searches, and field code

Scholar functions (either together or individually) as appropriate

Table 2. The inclusion and exclusion criteria

Criterion Inclusion Exclusion
Literature category  Journal (research article)  Book, book series, chapter in book, systematic review articles, conference proceeding
Language English Non-English
Timeline 2018 to 2023 2017 and earlier
Country World
2.1.3. Eligibility

Eligibility is a manual screening process that involves analyzing the articles that enable researchers
to minimize the glitches possibly caused by the database [27]. After careful examination, 28 articles were
excluded due to the focus on art and craft, and pure science subjects rather than D&T subjects. Overall, there
were only 15 articles selected in this study as shown in Figure 1.

2.2. Data abstraction and analysis

The remaining articles were evaluated and analyzed, focusing on specific studies that addressed the
formulated questions. The data were extracted by thoroughly reading the abstracts and full articles to identify
relevant themes. The thematic analysis employed content analysis to identify themes related to D&T
teachers’ challenges in cultivating creativity in product design.

Identification Records identified through searching
(Web of Science, Scopus, Google

Scholar) (n=174)

Screening Records excluded due publish before
2018, book, book series, chapter in

book, systematic review articles,
conference proceeding, non-English.
(n=126)

v

Records screened (n=48) Duplicated records were excluded
(n=5)
B b isishishishistisisisisisbisist
— Fully articles assessed for eligibilit Records excluded due not covering
Eligibility y (n=43) grofiity »| D&T teachers, not related to design
product, in a form of newspaper,
dissertation (n=28)
____________________________ R EETEEEE e

[ Included } Studies included in the review (n=15)

Figure 1. Diagram of the article selection procedure

Int J Eval & Res Educ, Vol. 14, No. 2, April 2025: 1488-1495



Int J Eval & Res Educ ISSN: 2252-8822 O 1491

3. RESULTS AND DISCUSSION
3.1. Background of the selected study

Among the 15 selected articles, two were published in 2023, two in 2022, five in 2021, three in
2020, and others in 2019. Five articles appeared in the International Journal of Technology and Design
Education, three in the Journal of Technical Education and Training, and one each in archives of design
research, Asia-Pacific Education Researcher, British Educational Research Journal, FormAkademisk,
International Journal of Training Research, Journal of Creative Behavior, and Journal of Vocational
Education Studies.

3.2. The developed themes

The thematic analysis was undertaken on 15 selected articles identifying three themes of key
challenges: i) lack of pedagogical competence; ii) different thinking styles; and iii) lack of motivation, as
shown in Table 3. These three key challenges address the main research question of this SLR.

3.2.1. Challenge 1: lack of pedagogical competence

The first challenge identified was a lack of pedagogical competence among teachers. Many struggle
to deliver effective feedback that cultivates creativity, due to unable to adapt their input to diverse students’
needs [6], [11], [28]-[30]. In product design, insufficient knowledge and skills of inventive problem-solving
impede their effectiveness in teaching [7]. The problem is exacerbated by many D&T teachers having non-
specialist backgrounds, which are in creative arts rather than engineering and technology [31], [32],
struggling them to create innovative learning experiences, and limiting students’ creativity.

They have a limited ability to facilitate learning. An important challenge lies in properly implementing
collaborative learning [33]-[35], essential for teamwork and ideas sharing among students. They often lack the
skills to create a conducive learning environment [28]. Guiding students in design processes is challenging, as it
requires a deep understanding of iterative problem-solving and creative exploration. Moreover, inadequate
digital tools [36] hinder their pedagogical effectiveness. Additionally, time constraints in preparation [32],
restricting their ability to pose students to diverse problem-solving approaches.

They lack training in contemporary pedagogical approaches, such as constructivism, that cultivate
creativity, leading them to use established practices over encouraging an exploration environment [28], [33].
Dependence on routines limits students’ engagement in creative problem-solving in product design.
Moreover, D&T teachers were shaped by past experiences and mentors [32] causing them to resist change.
Consequently, the curriculum misaligned with the changing demands of product design in D&T, limiting
students’ creativity.

The deficiency affects many aspects of the educational process. While students are adept at
conceptualizing ideas, they face difficulties transforming these concepts into tangible and feasible designs
[37]. Their ideas were hindered due to the teachers’ ineffective guidance [38]. Teachers from non-specialist
backgrounds who lack the essential pedagogical competence struggle to overcome this gap [39] in creating
innovative learning experiences in product design. Consequently, students receive insufficient exposure to
the various problem-solving approaches in cultivating creativity in product design.

3.2.2. Challenge 2: different thinking style

The second theme identified the difference in thinking styles in students’ creative performance.
Most students in product design applied a risk-averse thinking style [33], [35], [36], [40], relying on
established solutions without questioning them. A study by Tan et al. [30] found that students depended on
teachers for problem-solving. While they do generate initial design ideas, they often stick to these without
exploring alternative ideas [11]. This reluctance to move beyond initial ideas prevents them from discovering
more creative solutions, as they prioritize safe and familiar approaches.

However, some students take responsibility for their learning [34]. Independent-thinking students
contribute diverse ideas but potentially cause conflicts or misunderstandings [15], [30], challenging teachers
to handle differing viewpoints while maintaining learning objectives. Different thinking among them [6],
[41] leads to different ability levels [11], posing a challenge for teachers to support all students. Teachers
must balance providing guidance and allowing students the autonomy for idea exploration.

These findings underscore the significance of acknowledging and accommodating different thinking
styles in product design education. A structured environment with predictable outcomes fosters risk-averse
thinking [42], but teachers’ reliance on rubrics can limit students from generating creative ideas [43], despite
rubrics guiding teaching effectively. This rigidity inhibits creativity [44], which pressures independent
thinkers to meet specific benchmarks instead of thinking outside the box.
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Table 3. The findings

No  Authors (country)

Lack pedagogical competence

Different thinking style

Lack of motivation

1 Kola [6]
(South Africa)

2 Hashim et al. [28]
(Malaysia)

3 Uyub et al. [29]
(Malaysia)

4 Urdzina-Deruma [11]
(Latvia)

5 Tanetal. [30]
(Malaysia)

6 Teeetal. [7]
(Malaysia)

7 Ahmad et al. [31]
(Malaysia)

8  Jonesetal. [32]
(United Kingdom)

9  Christensen et al. [40]
(Denmark)

10  Delahunty et al. [33]
(Ireland)

11  Hanetal. [34]
(United Kingdom)

12 Kim[15] (Korea)

13 Enochsson et al. [36]

(Sweden)

14 Mou [35]
(Taiwan)

15 Wengetal. [41]
(China)

Teachers struggle to adapt
feedback on design processes.

Traditional teachers lack the
skills to facilitate learning
Teachers’ difficulty facilitating
discussion and  student-led
inquiry.

Teachers struggle to encourage
students to explore ideas

Teachers’ difficulty providing
constructive feedback
Teachers’ lack

problem-solving skills

inventive

Non-specialist backgrounds
teachers
Non-specialist teachers lack

time and resist change.

Teachers rely on established
methods

Traditional teachers struggle
with collaborative learning
Teachers find hard to balance
individual and group work

Limited knowledge teachers

Teachers’ difficulty in
providing structured guidance

Students’  diverse  thinking
styles need varied teaching
methods.

Students teachers’

solutions.

rely on

Students are firm to initial ideas
and have differing ability

Communication barrier among
students

Students  favor  established
solutions.

Students ~ favor  structured
learning

Students take ownership of
learning

Diverse ideas lead to conflicts
Students adhere strictly to
instructions

Students prefer a single
solution over more exploration
Students’ diverse levels of

understanding of new concepts

Students diminishes
willingness  to  explore
creative solutions

Teachers feel overwhelmed
by the demands of their job
Students show little drive
and low cooperation

Students discourage peers

from engaging in the
process.

Students’ reluctance to share
ideas

Teachers experience
workloads.

Teachers need intensive
training.

Lack of student engagement
and enthusiasm for the
design.

Students afraid of failure

Students fail to see the
relevance or application
Students felt peer pressure
from dominant members.
Lack of student engagement
in the design product

Students>  difficulty in
problem-solving
Students have low

confidence in their abilities

3.2.3. Challenge 3: lack of motivation
Encouraging student motivation is a significant challenge for teachers, especially when they lack
personal investment in product design. Disinterest in completing product design in D&T [29] results in
disengagement and refusal to exert effort [6], [32], [36]. They fail to see the relevance of their learning [33],
and a belief in “right” and “wrong” answers in design [40] foster a cautious approach and stifling creativity.
Peers’ dynamics further complexity, as disengaged students influence others, while dominant
members create pressure and reluctance to idea contribution [11], [30], [41]. This leads to problem-solving
issues, frustration, and decreased motivation [35]. As a result, teachers often interfere by proposing ideas and
guiding students to complete the design, disrupting other students’ learning. Consequently, teachers who feel
overburdened [7], [28] develop negative attitudes and lead to burnout [28] due to excessive workload.
Motivating students is challenging, especially without personal investment in the subject [45].
Previous research [36] showed a positive correlation between students’ design interest and motivation,
suggesting the benefits of cultivating creativity. Nevertheless, teachers’ guidance significantly boosts
students’ creativity, as seen in a study with low academic achieving Singaporean students [46], highlighting
the crucial role of teachers’ involvement and support through motivation. Moreover, hands-on experiences
enhance students’ understanding [13], articulating their needs while gaining insights into others” experiences.
Overall, these findings emphasize the pivotal role of student interest in cultivating creativity within
product design. Teachers should prioritize engaging students’ design interests [47], [48] by providing
opportunities for hands-on experiences in 3D fabrication such as including 3D printing and computer [49] to
explore creative possibilities. Moreover, a study by Park and Lee [50] stated that teachers who foster an
environment of learning by encouraging experimentation, recognizing small achievements, and promoting a
growth mindset can help students overcome their comfort zone and participate in the creative process.

4. CONCLUSION

This SLR identified challenges, such: i) lack of pedagogical competence; ii) different thinking
styles; and iii) lack of motivation, are significantly impact the cultivation of students’ creativity in product
design. These findings are critical in D&T education, emphasizing the importance of providing D&T teachers
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with specialized training and pedagogical support, allowing them to gain more exposure to the content to
effectively cultivate creative problem-solving skills in students. By addressing these challenges, educational
institutions can synchronize their curriculum with current demands, ensuring students are more proficient in
navigating the complexity of contemporary design. The implications for the community are significant. Since
creativity is a fundamental aspect of innovation, improving students’ inventiveness may drive advancement
across various industries. A more creatively skilled workforce can lead to the development of innovative
products, boosting economic growth and improving quality of life. Thus, stakeholders in education, industry,
and policymaking should work together to revise teaching methods, integrate practical experiences, and create
an environment that promotes exploration and experimentation. Further study is required to explore how
technology, such as digital tools and 3D fabrication, can be integrated into teaching to overcome the gap
between conceptualization and realization in product design, ultimately cultivating students’ creative potential.
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