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Abstract  
Creativity as concept has been identified as a major asset to strive for in 21st century education, but 
there is not one way to teach students how to develop creativity. In order to find out if a 
multidisciplinary approach is the way to develop creative skills, a Creativity course with workshops 
from various disciplines has been set up. In a Bachelor of Engineering, students responded to the 
multidisciplinary Creativity course in a positive way: they valued most of the workshops and had the 
idea, that their creativity increased during the course. However, assessors did not mention much 
increase in creative solutions in the end product the students had to produce. Among other things, it is 
suggested that implicit theories around what creativity is might have influenced the outcomes. 
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1 INTRODUCTION 
Why do we teach? 

This question is the core issue of all educational efforts. What is it that education prepares our 
students for? Global developments in energy transition, digitalization, population growth and food 
supply ask for other knowledge and skills than is traditionally taught in education [1]. The fast and 
rapid changes in society do not ask for reproducing what teachers know, but for learners in a changing 
world. Following that, new educational providers, learners and types of learning are to be expected [2]. 
Interaction-centered learning, mobility and virtual mobility will support students in developing 
themselves for a changing labour market and will empower learners to become active global citizens 
[3]. Universities are facing new challenges in order to be competitive, not just in educational, social, 
managerial and technological aspects, but also working in global perspectives as drivers for innovation 
and contribution to sustainable development [4]. Researchers [5] indicate and propose urgent actions 
for education for 2025 to be launched for a positive change in education towards ownership of the 
learners’ own learning processes in lifelong learning perspectives. Formal and informal learning will be 
more boundless[6], which should have consequences for higher education [7, 8].  

This said, it becomes clear that students have to become prepared for an unknown future. In essence, 
higher education has to prepare students for dealing with an uncertainty that is inherent to complex 
problems. For this, attention for creativity and innovation skills is asked for, besides focus on the three 
R’s: reading, writing and arithmetic [9]. In many countries, the importance of creativity in education has 
been recognized, with an increased attention for the topic in educational policy, school curricula, 
school environments and the connection of the schools with the industry [10].  

Creativity as concept has, until date, not been attributed a widely accepted definition, but the common 
ingredients in the definition for creativity have been identified as ‘novel’ and ‘useful’ [11]. There is not 
one way for learning to develop creative skills. Research [12] suggests: 

“Rather than looking for one special ingredient, the magic pill we can take that makes us 
creative; we may want to ask what confluence of factors leads us to become creative in a 
specific domain. There is no magic pill, no Holy Grail, no one brain area, no one 
personality, or one way to solve a problem [….].We need to stop looking for the single 
Holy Grail and to start looking for the multiple ingredients that creativity is comprised of.” 

From this perspective, a research has been set up to discover whether students in higher education 
will be challenged to develop creative skills by offering them a study unit built on a multidisciplinary 
approach.  
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2 METHODOLOGY 
For a (European) Bachelor of Engineering, the following 8 domains of professional development are 
described: Analysis, Design, Realization, Control, Management, Advice, Research and 
Professionalization. Accordingly, the following learning outcomes (P1-P14) have been formulated: 

Table 1. Overview from study guide minor Technology to Create, 
 Institute of Engineering, Hanze UAS, Netherlands. 

Analysis  P1.Student translates the customer’s demand into technical and non-technical 
specifications. 
P2. Student defines the feasible goals of the project, taking into account the limitations 
imposed. 

Design  P3. Student produces a design according to the technical and non-technical specifications. 

Realization P4. Student selects and assembles components into a proof of concept product based on 
the specifications 
P5. Student documents the realisation process by writing a logbook 

Control P6. Student draws up and completes initial testing and validation testing of the proof of 
concept 

Management  P7. Student draws up a milestone planning for the project and monitors the project 
progress by using meeting agendas and writing minutes and acts accordingly 

Advice P8. Student offers well-argued advice on the design, improvement or application of 
products, processes and methods. 

Research  P9. Student researches different possible methods of achieving (some of) the ultimate 
goals of the project 
P10. Student formulates problem definition. 
P11. Student evaluates the results of the project by drawing conclusions in relation to the 
problem definition 

Professionalization  P12. Student reflects on own actions, thoughts and outcomes and changes behaviour 
accordingly 
P13. Student communicates the results of the project in the form of a presentation. 
P14. Student reflects on the engineering competences 

During the minor Technology to Create, offered at the Institute of Engineering, Hanze University of 
Applied Sciences, the Netherlands, different (real-life: 4 out of 5) problems needed to be solved in a 
project:  

- how to prevent the killing of rhino’s in parcs in South Africa; 
- how to measure different elbow angles in movement for a physiotherapeutic treatment; 
- how to build a BB-8 (Star Wars VII-figure);  
- how to develop a smart toilet for real-time urine measurements; 
- how to keep track of life-stock in vast East-Africa. 

In order to help students reaching their learning goals and get satisfying results in solving the given 
problem, a multidisciplinary course in Creativity was offered to the students (N=25). The course topics 
came from Psychology, Art, Sports, Engineering, Information Studies and Science education. The 
multidisciplinary workshops were offered to help students to see more than the obvious and to help 
them connect to new insights to solve the complex problems in the project. The workshops offered 
were: Introduction to complex problem solving, Meet the passions, Critical thinking I and II, 
Autobiographical mindmapping, Networking, Critical thinking III and IV, Art, Improvisation theatre, 
TRIZ I and II (a creative problem solving method, mostly used in Engineering). These topics were 
chosen based on literature and discussions with colleagues from different departments in Hanze UAS. 
In the Creativity course, only the outlines were clear: develop creative skills to come up with an 
innovative solution for the project. The course in Creativity was evaluated by a questionnaire at the 
end of the course [13]. A semi-structured interview was initiated at mid-term. During the course, a 
logbook was kept by the developer of the course to keep track of all noticeable experiences. 
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3 RESULTS 

3.1 Evaluation by students 
When asked whether they thought they could cope with this new multidisciplinary course, the students 
responded: ‘Let’s try, we’ll see where it gets us’.  

The overall appreciation for the course was a 6.1. 

 
Table 2. Workshop appreciation by students. 

The workshops in which was tried to bring the outside world in with networking and art (other media), 
were the most difficult ones for the students to handle, but were not valued the lowest. Critical thinking 
III and IV were valued the lowest, the TRIZ workshop was valued the most. Also the theatre sports 
workshop and the complex problem solving workshop were appreciated. 

A majority of the students did appreciate the course in helping them develop their creativity (fig.1): 

 
Figure 1. Support by creativity course, according to students. 

Here, it becomes clear that students do have different thoughts about developing creativity. Implicit 
theories about creativity [14] are difficult to change and do have an influence on how a course is 
perceived. 
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When asked if they thought their creativity enhanced during the course, students responded (fig. 2): 

 
Figure 2. Creativity enhancement by course, according to students. 

As far as the professional development during the project is concerned, most students reported an 
increase in their creative activities for the project, resulting in visible creativity in the end product (fig. 
3): 

 
Figure 3. Visibility of creativity in end product, according to students. 

3.2 Evaluation by lecturers 
As far as the professional part is concerned, and to see whether the students learnt how to solve the 
complex (real life) problem in a creative way, assessors were asked to check whether they saw 
creativity reflected in the end product. Although the groups got fair to good grades for their final 
product, the assessors did not notice a creativity increase (fig. 4):  
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Figure 4. Final grade versus creativity grade in projects. 

 Only in the project where the students worked on the elbow angle, a sufficient amount of creativity 
was used in the final end product, according to the assessors. 

4 CONCLUSIONS 
Students noticed the value of the course, reflected in their opinion about a more creative end product. 
The course did not result in more innovative aspects in the final product, according to the lecturers. 
This might be explained by several reasons: 

1 The projects were already very clear in the demanded outcome, so there was not much need to 
develop any creativity, according to the students. They did not perceive the project as a 
complex problem with the need to use creativity, but as a ‘normal’ school project.  

2 Students indicated that, according to them, there was no relation between the creativity classes 
and the rest of the curriculum during the minor, so no transfer of experiences could take place.  

3 The concept of creativity could have been interpreted differently by students and lecturers. 
Indeed, since there are so many definitions of creativity, people might understand the concept in 
a different way. 

4 It could be that the multidisciplinary approach was not translated well enough to sort an effect.  
5 Implicit theories about creativity are difficult to change and do have an influence on how a 

course is perceived. 

This case study can be seen as an attempt to continue the discussion about how to teach creativity in 
higher education and to build a body of knowledge and practice around this topic.  
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