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ABSTRACT 

Creativity in engineering is an ongoing critical issue for universities, in the sense 

that it helps meet the expectations for professional engineers, as well as complete 

the intellectual development of individuals. However, the importance of 

implementing creativity in engineering has not been fully recognized due to some 

impediments. Therefore, this research investigates the barriers to students’ 

creativity in engineering, with a focus on Faculty of Engineering, University of 

Maiduguri and School of Pure and Applied Sciences, Modibbo Adama University 

of Technology, Yola. Five research questions were stated to guide the study. The 

study adopted descriptive survey research design. The study sampled 300 students 

using multistage sampling technique from two universities. At first-stage, simple 

random sampling technique was used to select two universities in the north east 

zone. At second-stage, purposive sampling technique was used to select five 

departments in the faculty of engineering and school of pure and applied 

sciences. Structured questionnaire was used to generate data for the study. Mean 

and standard deviation were used to answer the research questions. It was found 

among others that majority of the respondents accepted that creativity is 

considered a key element in the engineering design process; the greatest barrier 

to creativity in engineering is lack of effective training; engineering students do 

not demonstrate creativity in engineering design; students has poor attitude 

towards creativity in engineering; and engineering students have skills and 

mindsets to be creative, but do not utilize their creative skills in an engineering 

context. It was recommended among others that government should develop 

creativity policies and guidelines to support both primary and secondary levels, 

university undergraduates and the academic staff in their academic work. Also, 

creativity tools should be made more accessible to both academic staff and 

students.  

Keywords: Creativity, Innovation, Barriers, Engineering Education, Teaching 

And Learning  

 

INTRODUCTION  

Promoting creativity across the engineering curriculum is a result of continuous effort in the global 

educational transformation movement of the 21st century. Creativity is necessary in all academic 

subjects especially Mathematics, Engineering, Science, Technology, and Fine Arts, as it is linked to 

concepts such as critical thinking, problem solving, and innovation. Moreover, the term “creativity” 

has been a popular topic for the last two decades in the field of education, such as engineering, 

teaching, learning, designing, production, management, and leadership. This is because it is a way 

to a solution, resolution, development, enhancement, and productivity (Adams, Kaczmarczyk, 

Picton, & Demian, 2009; AlJughaiman & Mowrer-Reymonds, 2005). 
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Creativity is considered as a means not an end, thus in the field of teaching and learning, it is 

introduced and observed to instill higher-order thinking skills in students (Smith & Smith, 2010). 

Fostering creativity in education through curriculum was initiated in the 1970s. It is discussed in 

school curriculum, evaluation, assessment, and benchmarking in higher educational institutions 

(Burnard,2006). 

It is a significant notion; not only is it an economic and political issue of developing countries but 

also an issue of importance in countries such as the UK, Japan, and the USA. Yu-Sein (2011) 

affirmed that many of these countries emphasize this issue in the area of teaching and learning. 

From another context, creativity is an essential element to address organizational innovative 

outcomes like product innovations, continuous improvement of employees’ productivity, efficiency 

in dealing with problem solving as well as being seen as a catalyst for superior job performance 

(Hilal, 2012). Therefore, in accord with Hilal (2012), it can be said that creativity is not an issue 

which is only occupied by artists, musicians, and writers. As Badi (2008) stated, it has broad 

implications and covers a lot of fields.  

Creativity is regarded as the concern of higher education; intellectuality, intelligence and 

innovation are considered as the product and outcome of creativity. Where there are outcomes, 

there are impediments that hinder these outcomes. Impediments of creativity should be examined 

empirically otherwise students will lag behind in this age of competition. Identifying the barriers to 

creativity that stand in students’ way is therefore as important as fostering creativity among these 

students in higher educational institutions. This study, therefore, investigates the barriers to 

students’ creativity in engineering in some selected universities in Nigeria.  

Statement of the Problem 

According to Craft (2006), the call for creativity in education by policy-makers in many parts of the 

world started to increase since the 1990s. Issues associated to creativity such as ‘problem solving’ 

(Adams et al., 2007, 2009), and ‘intelligence’ (Bramwell, Reilly, Lilly, Kronish & Chennabathni, 

2011), ‘critical thinking’ (Anderson, 2011) have an important place in European, American, 

Australian and East Asian countries. These have been trendy topics in curriculum and educational 

policies of higher education institutions (Jackson, Oliver, Shaw, & Wisdom, 2006). In the UK, 

creativity agenda became the center of great public deliberation and publicity. A great deal of 

energy (and funding) is devoted to conceptualizing and developing both learning and pedagogy 

(Burnard, 2006). In the United States many initiatives are taken in order to provide and enhance the 

creative experiences of learners. Indeed, these efforts and “massive investments” have brought 

creativity to the forefront (Feldman & Benjamin, 2006). Thus, it appears that recently most 

educational policies take into account the inclusion of creativity. Some institutions go beyond that 

by initiating creative partnership projects with external organizations and individuals to provide 

creative experiences to their learners (Hilal, 2012).  

Sadi (2006) identified that in the past, intense efforts were made toward embracing and inculcating 

creativity in education while little attention was given to remove the obstacles impeding creativity, 

particularly in academic fields. Despite the significance of nurturing creativity particularly in higher 

educational institutions, barriers of creativity have not been subjected to systematic analysis. 

Barriers of creativity are not easy to define as it depends on different context and approaches. 

However, a lot of research examined the barriers affecting creativity in a business and 

organizational context (Huber, Leigh & Tremblay, 2012; Sadi, 2006) while very few studies 

assessed the application obstacles of creativity as experienced by university students. In fact, only a 

few available studies focused on the factors that impede a creative environment in the field of 

engineering (Kazerounian& Foley, 2007). 

Literature Review  

It is difficult to give a simple and general definition of creativity. People often come up with their 

own definitions of creativity, such as “the ability to create” (Hardy, 2005).  
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According to De Jager, Muller & Roodt (2013), creativity is the ability to challenge assumptions, 

break boundaries, recognize patterns, see in new ways, make new connections, take risks, and seize 

upon change when dealing with a problem. In other words, what you do is creative if it is new, 

different and helpful (De Jager, Muller & Roodt, 2013). According to Random House Webster’s 

Unabridged Dictionary (v3.0), creativity is “the ability to transcend traditional ideas, rules, patterns, 

relationships, or the like, and to create meaningful new ideas, forms, methods, interpretations, etc.” 

This definition stresses the creation of something innovative and useful from pre-existing 

knowledge and experience, which agrees with how most engineers see creativity (Kampylis, Berki 

& Saariluoma, 2009). In other words, creative engineers should be able to explore and scrutinize 

the available data or information and generate novel solutions to specific engineering problems or 

to the production of a unique product (Liu and Schönwetter, 2004). 

The literature on the study of creativity in engineering is scarce, particularly here in Nigeria. 

Nevertheless, important points and observations exist in the literature about creativity in 

engineering education. Some of the earlier work on creativity in modern engineering education 

includes the works on creative engineering synthesis (Smith & Smith, 2010) and innovation in 

engineering (Nazari & Shahdadnejad, 2011).  

More recent studies have taught that innovative behavior in engineering students can be increased if 

students are offered a few specific creative problem solving methodologies to follow (Kangas, 

2010) or if students are given individual creativity assessment that expose weaknesses or gaps in 

creativity potential and address individual creativity blockers (Huda, Hassan, Wan, Wan &Tareeq, 

2013). A study at the Louisiana State University attempted to teach engineering students how to use 

critical and creative thinking skills simultaneously, while designing a product or solving an open-

ended problem (Lester, 2011). Strategies offered to the students included a user role-playing 

exercise, the use of proper brainstorming techniques and problem solving methodologies. As a 

result, engineering students were able to design innovative products. This concept was further 

verified by a study at the Department of Mechanical Engineering at National Council University in 

Taiwan (Sadi, Al-Dubaisi, 2008). This Taiwan study integrates the teaching of creative problem 

solving into a sample mechanical engineering classroom. Students were required to solve open-

ended problems using the method stemming from Walla’s four stages of creative problem solving: 

(1) preparation: research on the problem, (2) incubation: leaving the problem in your mind for some 

time, (3) illumination: when the solution emerges and becomes clear, and (4) verification: verifying 

that it works (Nordin & Malik, 2015). Students in the study self-reported increased curiosity and 

ambition but instructors negatively commented that “students might understand the theories and 

procedures they learned in class, but are unable to transfer it to the design of the project” (Nordin& 

Malik, 2015). In both Louisiana State study and Taiwan studies, limited incorporation of creative 

techniques was followed with small but encouraging success.  

Other researchers suggest that an engineering education may suppress creative personality 

characteristics but that engineers can unleash this innate creativity in the right environment. 

Douglas Wilde of Stanford University concluded that engineering education has been shown to 

inherently block creative potential (Olatoye, Akintunde & Ogunsanya, 2010). His brief study 

measured the Creativity Index (CI) computed from the Myers – Briggs Type Indicators of 

participants in an ASEE (American Society for Engineering Education) creativity workshop. The 

mean CI of participants showed an increase after participants were in the open and creativity-

friendly atmosphere of the workshop. As the study found that under ordinary circumstances 

personality type is immutable, Wilde attributed these changes not to a change in the personality 

type but to the workshop atmosphere unmasking the creative traits of the true personality type 

which had been suppressed by participants’ engineering education. Two important points are 

recognized in Wilde’s study. First, that engineering education might be suppressing creativity even 

in naturally creative people and second, that creative potential can be unleashed in the right 

environment. 
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According to the study of Monash University in Melbourne, Australia (Izham, Hamzah, Maidin& 

Rahman, 2011), engineers do not have personalities that are inherently less creative. This study 

suggests that it is actually the environment of the engineering programs that hampers creativity and 

further recommends that we apply creativity encouragement approaches from the business world to 

engineering education. Izham et al. compares the idea of total quality in business to that of 

problem-based learning in education, suggesting “more balance towards the needs of real work 

engineers, and not academic engineers.” Izham et al. also recommends a total focus on a creative 

environment for the entire department (students, faculty and staff) is necessary. The bottom line is 

that the literature shows that creativity is possible for engineering students. The next step is to 

identify what the impediments are to students’ creativity in engineering education.   

Purpose of the Study  

This study investigated the barriers to students’ creativity in engineering, with a focus on Faculty of 

Engineering, University of Maiduguri and School of Pure and Applied Sciences, Modibbo Adama 

University of Technology, Yola. In carrying out this research, the following objectives were arrived 

at. They are to: 

 Find out whether lack of emphasis on creativity in engineering can affect students. 

 Find out whether opportunities are given to students to apply or demonstrate creativity in an 

engineering context. 

 Evaluate engineering students on how they perceive factors contributing to creativity in 

their educational environment.  

 Identify the specific factors, if any, that impede creativity in engineering education and 

determine whether they are more or less prevalent in engineering education.  

 Use these factors that impede creativity to make recommendations to modify the 

engineering classroom experience to include creativity development.  

Research Questions  

In order to achieve the objectives of this study, the following questions were asked to guide the 

study: 

 Do engineering students employ creativity to support their studies? 

 What is the greatest barrier to students’ creativity in engineering? 

 What is the students’ attitude towards creativity in engineering? 

 Can lack of emphasis on creativity in engineering education affect students in a number of 

ways? 

 Are opportunities given to students to apply or demonstrate creativity in an engineering 

context? 

 

METHODOLOGY  

This study adopted descripted survey design. The design enabled the researcher to obtain 

information from a representative selection of the population and from that sample present findings 

as pointer to population trend. Multistage sampling technique was used for the study. Random 

sampling technique was used to select two universities in the north east zone. Purposive sampling 

technique was used to select five departments in the faculty of engineering and school of pure and 

applied sciences. Random sampling technique was used to select 300 students. Three hundred 

questionnaires were administered randomly to the students in the sampled departments which were 

analyzed using frequency counts, percentage, mean and standard deviation.    
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RESULTS 
The main objective of the study was to investigate the barriers to student’s creativity in engineering  

Table 1: Respondents Greatest Barrier to Creativity in Engineering  

Barriers  Frequency Percentage (%) 

Lack of Time  45 15.0 

Lack of Technical support 40 13.3 

Cost 55 18.3 

Lack of Effective Training  70 23.3 

Lack of Access to resources  65 21.7 

Fair of failure 25 8.30 

Total  300 100 

 

When the respondents were asked specifically to indicate one issue that happens to be their greatest 

barrier in the list presented to them, their responses are as presented in table 2. Interestingly, lack of 

effective training was highly rated while lack of access to resources and cost was rated second and 

third respectively. 

The table below summarizes the calculated mean (�̅�) and standard deviation (SD) of the items of 

questionnaire, which deals with the research question 1, which states: Do engineering students 

employ creativity to support their study?  

 

Table 2: Response of the respondents on whether engineering students employ creativity to 

support their study or not.  

ITEMS SA A U D SD TOT �̅� Dec. 

Creativity is considered a key element in 

the engineering design process.  
545 468 51 60 27 1151 3.8 Acc. 

Engineering creativity requires 

expanding, rather than restraining the 

problem or solution space. 

390 532 54 66 38 1080 3.6 Acc. 

Engineering students do not demonstrate 

creativity in engineering design. 
150 280 135 90 110 765 2.6 Rej. 

 

The table above shows a calculated mean (�̅�) of 3.8 and the standard deviation of 1.27 for the item 

that says creativity is considered a key element in the engineering design process. The �̅� of 3.8 > 

the cut off point of 3.0. Therefore, the statement is accepted. The accepted mean 3.6 and standard 

deviation of 1.32 were recorded for the item that says engineering creativity requires expanding, 

rather than restraining the problem or solution space. A rejected mean of 2.6 and a standard 

deviation of 1.43 were calculated for the item that says engineering students do not demonstrate 

creativity in engineering design.  

The table below summarizes the calculated mean (�̅�) and standard deviation (SD) of the items of 

questionnaire, which deals with the research question 2, which states: What is the greatest barrier to 

students’ creativity in engineering?  
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Table 3: Response of the respondents on barriers to students’ creativity in engineering.  

ITEMS SA A U D SD TOT �̅� Dec

. 

Lack of confidence in teachers due to 

fair of failure 
480 512 33 60 35 1120 3.7 

Acc

. 

Lack of sufficient competent teacher 

due to insufficient knowledge and skills. 
265 660 39 106 16 1086 3.6 

Acc

. 

Teachers’ poor attitude and inherent 

resistance to change. 
435 596 12 48 36 1127 3.8 

Acc

. 

Lack of sufficient time to enable 

teachers complete their tasks. 
505 384 36 98 51 1038 3.5 

Acc

. 

Teachers spent too much time on 

teaching details which are irrelevant in 

an engineering context. 

560 412 0 92 39 1103 3.7 
Acc

. 

Lack of effective training for teachers  
575 404 18 86 35 1118 3.7 

Acc

. 

Lack of accessibility (access to 

resources) 
510 340 60 140 23 1073 3.6 

Acc

. 

Lack of sufficient technical support  
540 404 24 106 30 1104 3.7 

Acc

. 

 

The table above stated the calculated mean of 3.7 and a standard deviation of 1.32 for the item that 

says lack of confidence in teachers due to fair of failure. A mean of 3.6 and standard deviation of 

1.12 was calculated for the item that says lack of sufficient competent teacher due to insufficient 

knowledge and skills. Also, a mean of 3.8 and standard deviation of 1.28 were calculated for the 

item that says teachers’ poor attitude and inherent resistance to change. The table also reveals a 

mean of 3.5 and standard deviation of 1.51 were calculated for the item that says lack of sufficient 

time to enable teachers complete their tasks.  A mean of 3.7 and standard deviation of 1.43 were 

calculated for the item that says teachers spent too much time on teaching details which are 

irrelevant in an engineering context. Also, a mean of 3.7 and standard deviation of 1.40 were 

calculated for the item that says lack of effective training for teachers. A mean of 3.6 and standard 

deviation of 1.36 were calculated for the item that says lack of access to resources. Lastly the table 

reveals that a mean of 3.7 and standard deviation of 1.38 were calculate for the item that says lack 

of sufficient technical support.    

The table below summarizes the calculated mean (�̅�) and standard deviation (SD) of the items of 

questionnaire, which deals with the research question 3, which states: What is the students’ attitude 

towards creativity in engineering? 

 

Table 4: Response of the respondents on students’ attitude towards creativity in engineering.  

ITEMS SA A U D SD TOL �̅� Dec. 

Student’s poor attitude towards creativity 

in engineering  
490 380 21 90 55 1036 3.5 Acc. 

Emotions such as fear of unknown and fair 

of failure 
440 436 24 96 47 1043 3.5 Acc. 

Cultural influence such as environment, 

traditions, rule, etc. 
255 276 21 256 45 853 2.8 Rej. 

Poor perception such as mental set or 

functional fixedness which is opposite to 

flexible and innovative thinking. 

490 436 24 76 47 1073 3.6 Acc. 
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The above table reveals the calculated mean of 3.5 and standard deviation of 1.52 for the item that 

says student’s poor attitude towards creativity in engineering. A mean of 3.5 and standard deviation 

of 1.45 were recorded for the item that says emotions such as fear of unknown and fair of failure. 

The table also reveals the rejected mean of 2.8 and standard deviation of 1.38 for the item that says 

cultural influence such as environment, traditions, rule etc. The table lastly shows the calculated 

mean of 3.6 and standard deviation of 1.45 for the item that says poor perception such as mental set 

or functional fixedness which is opposite to flexible and innovative thinking. 

The table below summarizes the calculated mean (�̅�) and standard deviation (SD) of the items of 

questionnaire, which deals with the research question 4, which states: Can lack of emphasis on 

creativity in engineering education affect students in a number of ways? 

 

Table 5: Response of the respondents on whether lack of emphasis on creativity in 

engineering education affect students in a number of ways.  

ITEMS SA A U D SD TOT �̅� Dec. 

Engineering students have skills and 

mindsets to be creative, but do not utilize 

their creative skills in an engineering 

context.  

285 532 150 40 40 1047 3.5 Acc.  

Without opportunities to apply or 

demonstrate creativity in an engineering 

context, students may not develop the 

ability to find creative solutions to 

engineering design problems.  

490 372 27 120 40 1049 3.5 Acc.  

Engineering professors often define 

engineering as technical skills such as in 

application of mathematics and sciences, 

problem solving and making things.  

590 436 9 60 40 1135 3.8 Acc.  

Teachers spent too much time on 

teaching details which are irrelevant in an 

engineering context. 

560 412 0 92 39 1103 3.7 Acc.  

 

The above table shows the calculated mean of 3.5 and standard deviation of 1.25 were for the item 

that says engineering students have skills and mindsets to be creative, but do not utilize their 

creative skills in an engineering context. A mean of 3.5 and standard deviation of 1.45 were 

calculated for the item that says without opportunities to apply or demonstrate creativity in an 

engineering context, students may not develop the ability to find creative solutions to engineering 

design problems. The table also reveals the calculated mean of 3.8 and standard deviation of 1.40 

for the item that says engineering professors often define engineering as technical skills such as in 

application of mathematics and sciences, problem solving and making things, while a mean of 3.7 

and standard deviation of 1.43were calculated for the item that says teachers spent too much time 

on teaching details which are irrelevant in an engineering context.  

The table below summarizes the calculated mean (�̅�) and standard deviation (SD) of the items of 

questionnaire, which deals with the research question 5, which states: Are opportunities given to 

students to apply or demonstrate creativity in an engineering context? 
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Table 6: Response of the respondents on whether opportunities are given to students to apply 

or demonstrate creativity in an engineering context.  

ITEMS SA A U D SD TOT �̅� SD 

Lack of emphasis on creativity in 

engineering affects students.  
550 396 75 60 36 1117 3.7 1.36 

Overloading students in the wider 

curriculum  
700 340 15 94 23 1172 3.9 1.34 

Teachers interfere too intensively in the 

students practicing of the various processes 

that involved creativity. 

430 420 48 104 41 1043 3.5 1.41 

 

The table above shows the calculated mean of 3.7 and standard deviation of 1.36 for the item that 

says lack of emphasis on creativity in engineering affects students. Also it shows the mean of 3.9 

and standard deviation of 1.34 were calculated for the item that says overloading students in the 

wider curriculum and lastly the table shows the calculated mean of 3.5 and standard deviation of 

1.41 for the item that says teachers interfere too intensively in the students practicing of the various 

processes that involved creativity.   

 

DISCUSSION  

The study was intended to examine the barriers to creativity in engineering that could hinder 

undergraduate’s creative thoughts. The finding revealed that majority of the undergraduate students 

accepted that creativity is considered a key element in the engineering design process. They 

believed that engineering students have skills and mindsets to be creative, but do not utilize their 

creative skills in an engineering context. They also believed that engineering students do not 

demonstrate creativity in engineering design. This finding is in line with the work of Hilal (2012). 

Kazerounian and Foley (2007) claimed that creativity can be encouraged by changing a person’s 

mindset or paradigm. Hence, educators or academic leaders could play important roles in changing 

leaner’s paradigm especially during teaching and learning processes by using three strategies, i.e. 

1)encourage collaborative learning; where group members are encouraged to produce as many 

ideas as possible and association where members combine related or unrelated previous ideas to 

generate new one 2) use stimulation to encourage learners to make a shift in their perceptions to the 

problems 3) encourage learners to use unusual ways to express their own ideas. 

When the respondents were asked to specifically to indicate one issue that happens to be their 

greatest barrier in the list presented to them, interestingly, lack of effective training was highly 

rated while lack of access to resources and cost was rated second and third respectively. The 

number of respondents indicating that lack of confidence in teachers due to fair of failure is a clear 

indication of the existence of such problems. The respondents accepted that lack of sufficient 

competent teacher due to insufficient knowledge and skills, teacher’s poor attitude and inherent 

resistance to change, lack of sufficient time to enable teachers complete their tasks, lack of effective 

training for teachers, lack of access to resources and lack of sufficient technical support as some of 

the barriers to creativity in engineering. They also agreed that teachers spent too much time on 

teaching details which are irrelevant in an engineering context.  This is in line with the work of 

Huda, Hassan, Wan, Wan and Tareeq (2013). Nordin and Malik (2015) described such 

characteristics could be related to emotional block which include a sense of insecurity and anxiety 

such as fear of failure, fear of being different, fear of criticism or ridicule, fear of rejection, fear of 

supervisors, timidity, or a shaky self-esteem. Therefore, the need to foster creativity and innovation 

in today's rapidly changing learning environment is higher than it has ever been. Nazari and 

Shahdadnejad (2011) suggest that barriers of creativity should be examined empirically otherwise 

students will lag behind in this age of competition. Thus, developing creative pedagogy is 

encouraged to ensure fun learning. 
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The respondents accepted that student’s has poor attitude towards creativity in engineering. They 

also accepted that they are affected by emotions such as fear of unknown and fair of failure. They 

rejected that cultural influence such as environment, traditions, rules etc. as a factor that affects 

them. Lastly, they accepted that poor perceptions such as mental set of functional fixedness which 

is opposite to flexible and innovative thinking. They accepted that engineering students have skills 

and mindsets to be creative, but do not utilize their creative skills in an engineering context while 

they rejected that engineering students do not demonstrate creativity in engineering design. The 

respondents also accepted that engineering professors often define engineering as technical skills 

such as in application of mathematics and sciences, problem solving and making things. Also, they 

accepted that teachers spent too much time on teaching details which are irrelevant in an 

engineering context. They respondents accepted that lack of emphasis on creativity in engineering 

affects students. They also accepted that students are overloaded with wider curriculum. Lastly, 

they accepted that teachers interfere too intensively in the students practicing the various processes 

that involved creativity. This study is consistent with the work of Huber (2012) and Nordin& Malik 

(2015).    

 

CONCLUSION  

The case of creativity for education and for university undergraduates offering engineering courses 

in particular are more critical today than ever before since new means of improving instructional 

methods are triggering a change in the delivery of education. This paper confirms the response of 

university undergraduate to the barriers to students’ creativity in engineering. The summary of the 

creativity barriers shows that majority of the respondents accepted that the greatest barrier to 

creativity in engineering is lack of effective training. Lack of sufficient competent teachers due to 

insufficient knowledge and skills, insufficiency of time to enable teachers complete their tasks and 

lack of accessibilities to resources are major problems that must be looked into by the university 

management.  

 

RECOMMENDATION  

We recommend that the government should develop creativity policies and guidelines to support 

both primary and secondary levels, university undergraduates and the academic staff in their 

academic work. Creativity tools should be made more accessible to both academic staff and 

students. Effective training should be given to teachers so as to boost their moral and be effective.  
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