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Abstract
This paper presents the application of Creative Problem Solving (CPS) method (Osborn, 2001) to teach creative thinking to four groups of university students in Indonesia; three of the groups were also trained in Conceptual Blockbusting (Adams, 2001). The purpose is twofold. The first is to investigate the relative effectiveness of three different approaches that revolved around three variables: duration (number of hours of instruction), format (content embedded versus content excluded; single versus multiple sessions), and type of instructor (external trainer versus course instructor). The second is to investigate whether the teaching of creative thinking can be as effectively taught in the Indonesian environment as has been previously demonstrated in studies conducted in the non-Indonesian environment. A post-training survey indicated that creative thinking can be effectively taught in the Indonesian context. Conclusions can not be made on the relative effectiveness of the different formats of training, but increase in training duration and delivery by external trainer may improve effectiveness of training. 
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Introduction
The need for critical thinking and creativity in higher education has been emphasized by UNESCO (1998). In its World Declaration on Higher Education for the twenty first century UNESCO called specifically for “innovative educational approaches”. Some higher level institutions have offered creativity courses as part of their curricula, 39 were listed by Xu, McDonnell & Nash (2005). Research has shown that creativity can be taught (Firestien & Lunken, 1993; Parnes & Noller, 1972; Rose & Lin, 1984; Scott, Leritz & Mumford, 2004), and that creativity training can be effective (Parnes & Noller, 1972; Rose & Lin,1984). However, creativity is not yet commonly taught in universities throughout the world, including in Indonesia. 

Up until 2004, the Indonesian national curriculum for elementary and secondary education did not focus on active learning and the development of creative thinking skills in students. Rather, the emphasis was on a didactic approach to teaching. Cropley (2003) indicated that education is influenced by intrinsic factors such as motivation, personality, and interaction with environment; and extrinsic factors such as social and cultural environment, the level of openness in the society, influence from peers and more experienced people, and educational approach in school (Cropley 2003: 52-74). 
Cropley also differentiated between conventional intelligence from creativity. Within Cropley’s definition, didactic approach to teaching falls under the category of conventional intelligence, where emphasis is put on rote memorization, logical thinking, and knowledge about facts (Cropley 2003: 23). 
Meanwhile, some universities in Indonesia have adopted active learning and development of creativity earlier than 2004 as a result of Western influence
. However, its implementation in classrooms is erratic, depending on the lecturers. While some university level lecturers had been trained in overseas universities, others were trained under the didactic approach to education
. 
Under the didactic approach, Indonesian students are used to being told by teachers on what to do. They become passive learners, where they are not used to making their own decisions. Many university students end up learning a subject matter that is chosen by their parents, or that is suggested by the university
. They are used to having one right solution to a problem, often the one preconceived solution already prepared by the teachers. The implication of this respect for teachers may lead to students thinking of teachers’ way being the ‘right’ way and following the procedures taught ‘mindlessly’ (Langer, 1997).
From our teaching experience at the university level, the authors (Susanti & Indrajaya) feel that there is a gap between the demand of university curricula and the skills possessed by students, specifically creative thinking skill. The latter especially hinder students in design courses, who are challenged to think independently to find and solve design problems and come up with creative design solutions. 

Of all the research in creativity training in higher education mentioned above, none has been conducted in the Indonesian environment. Thus the first purpose of this study is to investigate whether the teaching of creative thinking can be as effectively taught in the Indonesian environment as has been previously demonstrated in studies conducted in the non-Indonesian environment.

The second purpose of this study is to investigate the relative effectiveness – defined as an increase in students’ problem-solving behaviour – of three different approaches that were used to teaching creative thinking in design courses.  They revolve around three variables: duration (number of hours of instruction), format (content embedded versus content excluded; single versus multiple sessions), and type of instructor (external trainer versus course instructor).

RESEARCH DESIGN 

The Creative Problem Solving (CPS) method (Isaksen, Dorval & Treffinger, 1994; Osborn, 2001) was chosen as a tool to teach creative thinking. In a meta-analysis of 70 studies, Scott et al (2004) show that some approaches are more effective than others, specifically approaches that “focus on the development of cognitive skills and the heuristics involved in skill application” (Scott et al, 2004; p.361), of which CPS is an example.

CPS is a structured problem solving methodology that was introduced by Alex Osborn in his book “Applied Imagination” in 1953. CPS has since undergone refinements and developments based mainly on the work of the Creative Education Foundation and the International Center for Studies in Creativity at Buffalo State College. 

Although CPS is found in varying models, two distinguishing features of CPS remain: (1) the three stages of problem definition, generation of ideas and formulating a plan of action, and (2) the balance between divergent and convergent thinking (Puccio, Firestien, Coyle & Masucci, 2006).  Generally, CPS includes three stages and six steps, which overview is presented in Appendix 1. Within the CPS process, there are a variety of techniques and tools, the divergent ones include Brainstorming, Brainwriting, Idea Box, Forced Association; and convergent ones include Evaluation Matrix and Card Sort, among others. 

The CPS method was used to teach creative thinking and problem solving in four separate undergraduate design studios conducted in two private universities in Jakarta, Indonesia. Hereafter, the groups will be referred to as Group 1, Group 2, Group 3 and Group 4. Details of participants, duration, format, and type of instructors can be referred to in Appendix 2. 

In addition, 3 of the 4 groups were sensitized to blocks to creativity and ways to overcome them by an additional provision of training in Conceptual Blockbusting (Adams, 2001). Four conceptual blocks to problem solving were introduced, consisting of perceptual, emotional, intellectual and expressive, and cultural and environmental blocks. Students were briefly introduced to alternative thinking languages, and various kinds of ‘blockbusters’
. There were also other variations in the contents of training for the groups (Appendix 3). 
RESULTS 

A post-training survey was conducted to investigate whether problem solving behaviour changed after training and which of the three approaches to teaching creative thinking was more effective in changing problem solving behaviour in students. 69% (25 from a total of 36) of the training participants responded to the survey. The overview of results is available in Appendix 4. 
General Impact of Training
Most students benefitted positively from the training
 (Appendix 4). Techniques, process and methods, ability to come up with more original ideas and wider thinking were the most cited benefits of training. Furthermore, techniques, process and convergent and divergent thinking were cited most as the most important benefit of training. Overall, all participants gained something from training, although the extent differed
. 

Change in Problem Solving Behavior

Most changes in problem solving behaviour came from students who already thought they were imaginative before training.  The students who thought that training helped them become even more imaginative changed in the most aspects of problem solving behaviour
. The students who started off training thinking they were imaginative made more changes in their problem solving behaviour than those who started off thinking they were not imaginative
.  

Use of Deliberate Methods

After training, participants appear to use more deliberate methods to find ideas
 (Appendix 6) and to converge on ideas (Appendix 7) mostly to replace rather than to supplement their repertoire of intuitive techniques. 
Deferring Judgement

Although many students responded differently to new ideas, and they claimed to be able to defer judgment when they heard new ideas after training, no conclusion could be made
. 

Change in Problem Solving Ability

Generation and Types of Ideas 

All participants thought the quality of ideas generated had improved after training, although to varying extents (Appendix 5). Of the four aspects asked (overall quality of ideas, quantity, types of ideas, absurdness, originality), all participants felt that the absurdness of their ideas had increased after training. There was no discernable pattern in the variation of change in problem solving behaviour that resulted in the varying changes in the quality and quantity of ideas generated after training. One participant who didn’t change the way he diverged, converged and reacted to ideas gained the least in his own idea generation. One respondent felt that her ideas became less original after training. She cited the reasons of being methodical in her idea generation after training
. 

Taking Multiple Perspectives on Problems

The effect of training in how participants viewed problems was limited. Only three respondents reported positive gain of an increased ability to take multiple perspectives in problems after training.
Change in Problem Solving Attitude: Openness to Ideas

All respondents became more open to new and unusual ideas. Students seemed to be more receptive to other people’s unusual ideas than their own and responded more positively to other people’s ideas than their own
. 
Improved Perception of Self as Imaginary Being

Training didn’t seem to have a big impact in increasing the number of participants who thought they were imaginative
. However, a total of nineteen responded that they thought they had become more imaginative after training. 

Application of Training and Continuation of Use

Regardless of whether students had prior knowledge of the contents learned from training, students who applied learnt skills and tools after training were more likely to continue to develop the skills and the use of the tools. Students who were familiar with or liked the tools used them in their daily life and/or shared their learning with other people. 

CPS is used more for academic life than daily life. Most respondents still wished to be able to use CPS for academic reasons, although students encountered a high level of blocks in its use
. Divergent and convergent thinking and Brainstorming were the most shared learning and applied within respondents’ social settings. Respondents also indicated the highest prior knowledge for these tools. Some still wished to be able to use these tools, although they encountered blocks
. 

The extent of the use of other creative thinking tools was generally low. The level of no response was very high for Forced Connection. Few continued using Forced Connection and Idea Box after training
. 
Arousal of Interest in Creativity

Although almost all of the respondents had been positively affected and changed by training and more than half of the respondents mentioned that they had become more interested in creativity and its tools, only 16% of those whose curiosity had been aroused had followed up their interest in creativity and its tools independently after training. Interestingly, the respondents who followed up their interests in creativity also had blocks to creativity. 

Blocks to Creativity: Heightened Self Awareness and Improvement
Although a majority of the students had blocks to creativity before training, almost half of them of were unaware of their blocks before training. Training helped raise awareness of the existence of blocks (or additional blocks) in 28% of the students. All of the students who found a new awareness in their blocks from training attempted to overcome them. However, this formed only a minority of all the students. The remaining 72% of the students made no attempts to overcome their blocks. The types of blocks included a lack of practice and skills in the use of the tools and techniques, motivational issues, cultural and environmental blocks and thinking blocks (see Appendix 8)
.  
DISCUSSION

The Need for Students To Identify Their Blocks to Creativity

Most students had blocks to creativity. Before training, none of the strategies to overcome blocks were related to changing attitude or the way of thinking. This could indicate that training had value in getting students to realize that attitude and thinking skills, and not only widening knowledge, could help overcome blocks to creativity. 
Equip Students with Strategies to Overcome Blocks

Training had increased self-awareness of blocks to creativity and had added to students’ repertoire of strategies for overcoming blocks
. 

The Role of Student Motivation

Motivation to Overcome Blocks
The awareness of blocks to creativity aroused by training might have had a motivating effect for students to overcome them as all participants who were made aware of their blocks from training attempted to overcome them. Furthermore, the high number of respondents who desired the continued use of CPS and divergent and convergent thinking despite the presence of blocks indicated that although students had blocks to use certain tool, it did not necessarily resulting in the discontinuity of use. It seemed that the motivation to continue the use of certain tools was more related to whether or not students see value and benefit in their application. 
The implication here is that in teaching CPS, the purpose of the methodology, principles and tools must be explicitly given with demonstration of applications to give motivation and reason for students to master their use.

Motivation to Further Learning

Although training had increased students’ interests in creativity, the number of students who followed up their interests was small. In addition to blocks, the authors speculated that there was a lack of motivation and lack of time for students to follow through with their increased interests in creativity. It might also indicate that students were still dependent learners, requiring instructional support in learning or self-improvement.

The Importance of Attitude and Open-Mindedness

As the use of CPS and its tools require deferring judgement and keeping open about possibilities (for example, of absurd and seemingly ‘unrealistic’ ideas), open-mindedness is an attribute that is required to maximize the effectiveness of its use. As some students found ideas generated by the use of Forced Connection being too absurd, students’ readiness in terms of attitude and open-mindedness before the introduction of certain tools and techniques might increase their use after training. 
Training had a positive impact on students’ attitude in deferring judgement and being open to absurd ideas. However, the training seemed insufficient when it came to open up the students’ minds to work with the ‘extremely’ absurd tools such as Forced Connection. Demonstration of how absurd ideas could be ‘tamed’ and a progression of teaching of tools from the more systematic to the more absurd as a way of building ‘small steps’ might help.

Students’ Self-confidence

Students being more open to others’ ideas than their own might reflect a lack of self confidence
 or having a higher level of judgment to their own ideas as a result of awareness to cultural and environmental blocks
. 

Fear to Make Decisions

One interesting issue for the authors were the comments some students made about the convergent tools. Some students expected the convergent tools to lead them to obvious decisions. Could this be due to the fact that the students did not dare to make design decisions, that they lack a risk taking spirit? Did the students fear failure or making ‘wrong’ decisions? Should this had been the case, cognitive training would not address the problem that prevented students from creative thinking – what they would need was to recognize their emotional blocks to creativity as a starting point to build courage.

Need for Sustained Enforcement and Encouragement

To make effective use of what had been learnt from training, the application of learning had to be enforced with the support of a trained facilitator to build students’ skills and comfort in their use, which might lead to an increase and sharing of their use in academic and daily life. From the reasons given by students, their desire to continue using CPS was mostly for academic use. Given the low usage rate of the training contents in respondents’ daily life, it might be the case that trainings should have also taught and demonstrated how the contents of training could be applied in daily life. 

The need to enforce the use of CPS was indicated by the responses from students, whereby the more aspects of CPS were used, the more positive gains were reported.
  This was also true for the extent of use of CPS and its principles and tools and students’ perception of the increase in their own imagination.

Negative Impacts of Training

Training could also have negative impacts on students’ problem solving behaviour. The decrease in the use of intuition for idea generation, which appeared to had been replaced by more deliberate thinking methods, raised the issue of students becoming too rigid in the use of what was taught to them and following instructions too closely without allowing their own personality or style to be part of their thinking. The first cause could be related to our speculation about the dependent learning style of students. The second cause could be related to the Indonesian culture where respect for teachers might lead to students thinking of teachers’ way being the ‘right’ way and following the procedures taught ‘mindlessly’ (Langer, 1997).
From this finding, we believe that students need to be taught to balance out the techniques and tools they learn in creative thinking training with their own methods of divergent and convergent thinking. Students should be taught that creative thinking skills are valuable if they are met with an impasse in their thinking or need help in structuring their thinking but it doesn’t need to replace their own intuition, subjectivity or previously employed methods. Introducing students to flexible thinking may help them switch to different thinking modes. 

Summary: Can Creative Training be Taught in The Indonesian Context

From the surveys we conducted, it appeared that creative thinking could be effectively taught in the Indonesian context. The results of the study showed that cognitive training in CPS, which in most cases was combined with Conceptual Blockbusting training, could positively impact students’ problem solving behavior.

The positive effects of training included attitude change, being equipped with creative thinking strategies, the ability to generate better quality and a higher quantity of ideas. Most students had blocks to creativity, but students who discovered blocks from training tended to try to overcome them. Training provided students with more strategies to overcome their blocks. Application of learning in academic life heightened the transfer of learning to daily life. In a minority of cases, students have shared their learning to friends and family.

CPS training could have a negative impact too. Some students could become rigid in following the tools and techniques learnt at the expense of their unique methods employed prior to training. Training also changed negatively a minority of the students’ view of their own imaginativeness. 

Relative Effectiveness of Different Sets of Training

Group 1 cited the benefits of training in helping them to be a more creative person in general and being equipped with creative tools and general thinking strategies. Group 2 and Group 3 cited the main benefit of training to be a change in attitude (more open and positive). Group 2 and Group 3 were trained in Conceptual Blockbusting, while Group 1 was not. This may indicate that training in Conceptual Blockbusting had a valuable role in changing students’ creative attitude in addition to their creative behavior. 

Of the 24 categories of survey questions on the impact of training in general and students’ ways of finding ideas, Group 1 (with external training facilitator and enforced intensive application of tools in design studio) responded a lot more positively in comparison with Group 2 and Group 3 (with studio lecturer facilitated training interspersed throughout the semester)
.

Teacher/Student Ratio

This could be due to the training format, the attitude and motivation of students’ groups, and teacher to student ratio. When the studio lecturer handled Group 1, she was only responsible for ten students in that semester. Meanwhile, Group 2 and Group 3 were parallel studios that were led by the same studio lecturer, raising the teacher to student ratio to one to eighteen, which significantly affected the ability of the instructor to give more time and individual feedbacks to students. This could indicate that teaching students to be more creative in Indonesia might require more of a ‘mentoring’ relationship as opposed to a ‘teaching’ relationship. 
Duration of Training

Duration of training might reinforce students’ understanding in applying tools. Single session training with intensive follow up enforcement of application appeared to be more effective for dependent learners
, provided that enforcement was conducted only as long as it was needed before students could independently apply and use the tools. A variation of format that might be worth investigating was a single session training with follow up sessions interspersed over a period of time longer than one semester. 

Academic Contents

Training that was embedded in academic contents appeared to confine students’ application of CPS and its tools and techniques within an academic setting. Finally, an external training instructor or facilitator might be more effective than a course instructor-cum-training instructor, as a course instructor might be too close to the contents within which training was applied. A format worthy of future investigation would be training facilitated by an external instructor that was not embedded in academic contents, to be followed up by course lecturer enforcing and reinforcing the application of creativity contents within the academic context. 

Teach the Teachers?

Davidovitch & Milgram (2006) concluded from their study that a strong relation existed between creative thinking and effective teaching. With the suggested format for future investigation, this might indicate that creativity training first need to be provided for university lecturers before its teaching to university students if a university is to embrace creative thinking as part of its curricula.

Weaknesses/Limitations of Study

This study had several limitations. The sample size was small and all the participating students were from private universities and were mostly from Chinese ethnic origin of upper-middle class, which further limited the sample of the students as being representative of the Indonesian context. No data was collected prior to the students receiving CPS training; therefore, the data from the respondents’ surveys might be subject to memory bias. Certain variables were not controlled for in the study. For example, the different groups of students were trained by different instructors, which might have accounted for variances in the training received. 

Due to weaknesses of the study, conclusions could not made on the relative effectiveness of the different formats of training, but the results of the study did indicate that creative thinking, and specifically, CPS training combined with training on blocks to creativity could have a positive impact on university design students in the Indonesian context. The combined contents seemed to help students becoming more aware of their blocks to creativity and to try overcoming them with their learning from training. Such training also had an effect on a more positive attitude change to creative thinking.

Future Research

We are not aware of past or present research along the lines of our study and investigation; both in Indonesia and outside of Indonesia. We therefore propose to continue experimenting with training to raise students’ awareness of their blocks to creativity with cognitive based creativity training to (design) students with larger samples from a combination of private and state universities and different social-economical groups. Pre-training motivation level to learn creative thinking should be measured before creativity training.
Training needs to be delivered in a way that students are learning CPS principles and tools ‘mindfully’ (Langer, 1997) and application of training needs to be enforced to help students build skills and competence in their use. Introduction to flexible thinking skills may also help students balance their newly-gained skills with their natural approaches of problem solving. Instructors should scaffold students’ learning in creative thinking tools in a way that places the more absurd idea finding tools toward the end of training. Furthermore, an increase in the ability to think up new and original ideas need to be coupled with sustained support for students in keeping up or reviewing CPS training contents. 

The need for a supporting environment in which the learning from training can be implemented is important for its implementation. It may be the case that students lack courage to take risks in the creative process, in which case equipping them with thinking strategies may be insufficient in itself. This further emphasizes the need for a supportive and encouraging environment for students to think creatively.

It is our hope that this study has provided some insights to guide future investigations into the development of creative thinking, specifically for university (design) students in the Indonesian context, to optimize the outcome of student training. 
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APPENDICES

Diagram 1: Creative Problem Solving (CPS) – Overview

Adapted from Miller, Vehar & Firestien (2001)



Appendix 2. Training Participants, Duration, Format, and Type of Instructors
	
	Group 1
	Group 2
	Group 3
	Group 4

	Who
	10 students in third architectural design studio course, Fall 2005.
	9 students in second architectural design studio course, Spring 2006.
	9 students in second architectural design studio course, Spring 2006.
	8 students in final year of visual communication design, Spring 2006. Students sign up for the training. 

	Type of instructor
	Man (training facilitator) with Susanti (implementation facilitator & course lecturer).
	Susanti (training facilitator & course lecturer).
	Susanti (training facilitator & course lecturer).
	Indrajaya (training facilitator), independent of content.

	Duration
	1 session, 5 hours training, one month of enforced implementation. 
	7 sessions, 14 hours of training, 2 months of enforced implementation, 1 month of independent implementation. 
	7 sessions, 14 hours of training, 2 months of enforced implementation, 1 month of independent implementation.
	4 sessions, 16 hours within a month, 4 months of independent implementation.


Appendix 3. Contents of Training
	
	Training content
	Group 1
	Group 2
	Group 3
	Group 4

	General 
	CPS
	no
	yes
	yes
	yes

	
	Divergent & convergent thinking
	yes
	yes
	yes
	yes

	
	Blocks to creativity
	no
	yes
	yes
	yes

	Divergent Tools
	Brainstroming
	yes
	yes
	yes
	yes

	
	Brainwriting
	no
	no
	no
	yes

	
	Forced Association
	no
	yes
	yes
	yes

	
	Idea Box
	no
	yes
	yes
	yes

	Convergent Tools
	Evaluation Matrix
	yes
	no
	no
	no

	
	Card Sort
	yes
	no
	no
	no


Appendix 4. Overview of Results
	Impact of Training
	Number of Responses
	Responses in %

	 
	(total responses = 25)
	 

	 
	 
	 

	General
	 
	 

	Positively affected and benefited from training.
	24
	96

	 
	 
	 

	Problem Solvlng Behaviour
	 
	 

	Difference in response to new ideas.
	13
	52

	Changed idea generation methods.
	23
	92

	 
	 
	 

	Problem Solvlng Ability
	 
	 

	Higher quantity and better quality ideas.
	22
	88

	Take multiple perspectives in problems.
	3
	12

	 
	 
	 

	Attitude
	 
	 

	More open to absurd ideas.
	25
	100

	 
	 
	 

	Perception of Self As Imaginary Being
	 
	 

	Became more imaginative.
	19
	76

	Became less imaginative.
	2
	8

	 
	 
	 

	Application
	 
	 

	Use in academic life.
	15
	60

	Use in daily life.
	4
	16

	Desire to continue use of CPS.
	21
	84

	 
	 
	 

	Use of CPS Principles & Tools
	 
	 

	CPS
	 
	 

	Divergent and convergent thinking principles.
	 
	 

	Brainstorming
	 
	 

	Forced Connection
	6
	24

	Idea Box (out of 22 students)
	8
	36

	 
	 
	 

	Blocks to Creativity
	 
	 

	Aware of blocks before training.
	12
	48

	Aware of blocks or additional blocks after training.
	7
	28

	Tried to overcome blocks after being made aware of them.
	7
	28

	Blocks in the use of CPS.
	12
	48

	 
	 
	 

	Interest in Creativity
	 
	 

	Increased interest in creativity.
	14
	56

	Followed up interest in creativity.
	4
	16

	 
	 
	 


Appendix 5. Quality of Idea before and after Training
Below are direct translations of respondents’ indications of the quality of their ideas before and after the training. 

	Before
	After

	Standard, ordinary, not interesting for other people
	More quality

	Normal
	Different from other people’s ideas

	A bit difficult, thinking narrowly
	Brighter, crazier ideas

	Ordinary
	A little bit more creative

	standard
	A little bit more creative

	Static
	More out of the box

	Rather slow
	improving

	Little with no variation
	More alternative and variation

	ordinary
	More than ordinary

	Rather blurred, difficult to defend
	Results are a lot wider, more detail

	General / public -> afraid
	No longer shy or afraid to develop idea

	So so
	So so

	rigid
	flexible

	Good if I think about it very seriously
	Same as before

	6 – 7 
	7 - 8

	Abstract, unstructured, random, not sure where to go, some problems are often unaddressed
	Structured, clear goal and directions, respond to problem more accurately

	Lousy
	Pretty good

	Not constant, sometimes good, sometimes bad
	Ideas are more objective and constant

	Not bad
	A little bit better

	average
	Above average

	Quite interesting
	Deeper and still interesting

	approximating
	Very helpful, making thinking more enjoyable

	So so
	Rather good

	
	


Appendix 6. Methods of Idea Finding
	Method of Idea Finding
	Before training
	After training

	Incubation

	Daydreaming
	4
	1

	Sleeping
	3
	2

	total
	7
	3

	Seek Resources

	Reading books
	6
	3

	Essence of stories
	1
	

	Look up references , examples
	5
	3

	Ask someone
	4
	3

	Look for information from alternative media
	3
	1

	Magazines (assorted)
	3
	1

	TV
	3
	2

	Read newspaper
	
	1

	Computer
	
	1

	total
	25
	15

	Seek Inspiration

	Looking around
	4
	3

	Go to different places
	1
	

	Being spontaneous
	1
	

	total
	6
	3

	Deliberate Search

	Write down ideas
	1
	1

	Creativity tools and techniques
	1
	9

	Brainstorming

	2
	5

	Sketching
	1
	2

	Think
	8
	5

	Imagine
	3
	1

	Write
	
	1

	Weigh up which ideas are better
	
	1

	total
	16
	25

	Relaxation / Step away from problem

	Smoking
	1
	

	Chatting
	1
	

	Listen to music
	1
	1

	Tinkering
	1
	1

	Strolling
	2
	

	total
	6
	2


Appendix 7. Methods to Converge on Ideas
	Method
	Before training
	After training

	Subjective / Surface level analysis

	Something that can be grasped
	2
	

	Personal interest
	1
	

	Intuition / subjectivity
	5
	

	Whatever I like…that is connected to context
	2
	

	total
	10
	0

	Surrender

	Choose professor’s idea
	
	1

	total
	0
	1

	Deliberate (Cognitive)

	Find strength & weaknesses
	2
	

	Eliminate bad ideas
	
	1

	From all that can be grasped or not
	
	2

	Cost & benefit thinking
	
	1

	Match with usefulness
	1
	1

	Prioritize criteria in importance
	
	1

	Creative thinking tools
	1
	5

	Logic
	
	1

	Categorize ideas
	
	1

	Solution that I can be responsible for
	
	1

	Answering questions that address the problem
	
	1

	Think about idea
	2
	1

	Modify idea
	1
	

	General idea
	1
	

	Match criteria
	
	1

	Based on sketch
	1
	1

	Select best option
	1
	1

	Select from pool of ideas
	1
	2

	Which one is possible
	2
	1

	total
	13
	22

	Deliberate (Attitude)

	Search for original idea
	
	1

	Different points of view, which one is best
	1
	1

	total
	1
	2


Appendix 8. Types of Blocks to Creativity
	Types of blocks
	Group 1
	Group 2
	Group 3
	Group 4
	Total 

	Lack of practice/ skill
	3
	
	2
	1
	6

	Forget
	
	1
	
	
	1

	Lazy
	1
	1
	
	
	2

	Time (lack of)
	1
	
	1
	
	2

	Cultural/ environmental
	
	
	2
	
	2

	Material (lack of)
	1
	
	
	
	1

	Thinking
	
	
	1
	
	1

	Too complex/ difficult
	
	1
	1
	
	2
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Identify the Goal, Wish or Challenge


^  state a variety of goals, wishes or 


challenges


v  choose a goal, wish or challenge 


     where you have ownership, motivation    


     and a need for imagination


Gather Data


^  explore all the data around the goal, 


     wish or challenge


v   identify all the relevant data


Clarify the Problem


^  state the problem in as many ways as   


     possible


v  choose a problem statement to work on





Explore the Challenge





Generate Ideas





Generate Ideas


^  think up a wide variety of ideas to 


      solve the problem


v   choose the most promising idea





Select & Strengthen Solutions


^  evaluate and refine the ideas 


     you selected


v  select the most promising 


    solution(s)


Plan for Action


^  list assisters/resisters and actions 


for implementation


v  form a specific plan of action








Prepare for Action





^ diverge = generate variety of problem statements / ideas / actions


v converge = select from the variety of problem statements / ideas / actions generated








� 	According to Nisbett (2003), the influence of Western thinking in education is prevalent in higher education throughout Asia, with the emphasis being put on analytical, critical, logical, and formal approach to problem solving (2003: 221).


� 	The first universities in Indonesia were founded in the early 1900s by the Dutch with the practical purpose of creating skilled workers to support the colonial establishment. Other universities were subsequently founded by the first generations of alumnae, based on the curriculum set out at the first universities. The architectural education, for example, started at Institut Teknologi Bandung (ITB). According to Kartadiwiria, the school was established in 1950 with curriculum based on the Building Engineering Department from Technische Hogeschool in Delft, The Netherlands. Between 1950 – 1960s, ITB was pretty much the only architectural school in the country. Between 1960-1970s, some 25 architectural schools were founded, some of the founding members either graduated from ITB or from overseas institutions. Source: Kartadiwiria, Z., “Architectural Education in Indonesia”, in Gunaratna, K.L., “Architectural Education in Asia”, Ananda Press, 1988; and interview with Siti Utamini, one of the first generation of ITB graduates who later moved and helped establish architecture department in Universitas Indonesia. 


� 	In interviews with many students in architecture, some of them end up in architecture because they initially applied for different discipline, they were rejected by the department and instead being transferred into different department by the university – a still common practice in universities admissions system. 


�	Alternative thinking languages include visual thinking, other sensory languages, cognitive diversity, the problem of specialization, analysis and synthesis, convergence and divergence, deduction and induction; and kinds of blockbusters include a questioning attitude, working on the right problem, time and effort focusers, set breakers, using other people’s ideas, crossing disciplines, crossing cultures and changing environments, and unconscious blockbusting (Adams, 2001).


� 	25 of 25 respondents cited that they have become more open to absurd ideas. 24 of 25 have been affected positively by and benefited from the training. 23 of 25 changed the way they find ideas, and 22 of 25 cited the ability to come up with a higher quantity and better quality of ideas after training (Appendix 4). 


�	 Of the 2 participants who didn’t change their way of finding ideas after training, one was little affected by training, not following the rules of divergent thinking after training, not having changed the way he converges and responding to new ideas in the same way as he had done before training. The only gains this participant made were being able to generate more types of ideas and the ideas generated became more absurd. Similarly, another respondent didn’t change his way of finding ideas but changed in the way he converged on ideas. The only gains from training were an increase in the absurdness and originality in the ideas generated after training.


�	 Following divergent thinking rules, change in convergence on ideas, response to new ideas, and seeing problems from different perspectives. 


�	 Three students didn’t think that the training had an effect on their level of imagination. Only one of these three students didn’t change in any way in problem solving behaviour. The other two changed in the way they converged and reacted to new ideas but did not follow divergent thinking rules.


�	 Drop in incubation, resource seeking, inspiration seeking and stepping away from the problem and an increase in deliberate searches. For methods of idea finding before and after training, see Appendix 6. For difference in quality of ideas before and after training, see Appendix 5. 


� 	Only 17 responses were given with regard to how training affected the way participants see problems. The effect of training in how participants viewed problems was limited. Ten of the 17 respondents said that they viewed problems from different perspectives before training. Only three respondents reported positive gain of an increased ability to take multiple perspectives in problems after training. Eight of the respondents responded the same way to new ideas as they did before training, while thirteen responded differently. As we do not know how they responded to new ideas before training, we do not know the quality of change of response to new ideas. 


�	 She considered having structure to her thinking as something positive, as she felt she was unable to give structure to her original ideas before training. 


� 	25 of 25 had becoming more open to absurd ideas after training, and 23 of 25 found increase in the absurdness of their own idea. 17 of 25 were more receptive to other people’s ideas after the training, 15 of 25 were more receptive to their own ideas after the training. 


� 	From the eleven who didn’t think they were imaginative before training, only four thought they were imaginative after training. Of the fourteen who thought they were imaginative before training, two ended up thinking they were not imaginative after training. 


� 	CPS is used more for academic life (15 of 25) than daily life (4 of 25). 21 of 25 respondents still wished to be able to use CPS, although students encountered a high level of blocks in its use (12 of 25).The most common reasons cited for the wish to be able to use CPS were for better design and concept finding, other reasons cited include more general systematic thinking benefits in using CPS. 


� 	Students who had prior knowledge in Divergent & Convergent Thinking (DCT) were 8 of 25, and in Brainstorming (B) were 21 of 25. Sharing of training for DCT was 10 of 25 and for B was 10 of 25. Use of tools in daily life for DCT was 5 of 25 and for B was 11 of 25. Seven respondents wanted to continue the use of divergent and convergent thinking principles (mostly for solving design and project related problems), although five of them had blocks to creative thinking. 


� 	Four students who received training did not recall. Of six questions given, the rate of no response was between 6-10 people out of 25 respondents. The number of students who used Forced Connection after training was 6 of the 25 respondents. Some students found ideas generated by the use of Forced Connection being too absurd. Six respondents cited blocks in using Forced Connection, all of whom still wished to continue to use it. Out of 22 respondents who received training in the use of Idea Box, eight continued its use after training. 


� 	22 of the 25 respondents had blocks to creativity before training, 12 of who were aware of their blocks before training. After the training, 17 had become aware of the existence of or additional blocks. However, only 7 tried to overcome their blocks to creativity. 7 out of 25 respondents cited a lack of practice and skills in the use of the tools and techniques (including ‘already forgotten’); 7 respondents cited motivational issues (time, laziness, too complex/ difficult, lack of material); 3 respondents cited cultural and environmental blocks  (including ‘lack of materials’) and one respondent cited thinking blocks.


�	 Before training, the typical strategies used by participants to overcome blocks were to broaden their sources of information. After training, the typical strategies used were applying what was learnt in training, to be more open and to think more freely.


�	 Some mentioned being more confident as part of the benefit from training. 


�	 Some mentioned the lack of support from current lecturer and what their peers may think about their ideas as being too absurd as blocks to continuity of use of learning. 


� Of the 2 participants who didn’t change their way of finding ideas after training, one was little affected by training, not following the rules of divergent thinking after training, not having changed the way he converges and responding to new ideas in the same way as he had done before training. The only gains this participant made were being able to generate more types of ideas and the ideas generated became more absurd. Similarly, another respondent didn’t change his way of finding ideas but changed in the way he converged on ideas. The only gains from training were an increase in the absurdness and originality in the ideas generated after training.





� 	Three students didn’t think that the training had an effect on their level of imagination. Only one of these three students didn’t change in any way in problem solving behaviour. The other two changed in the way they converged and reacted to new ideas but did not follow divergent thinking rules. 


�	 Group 1 responded 100% positively for 10 out of 24 categories, including finding ideas (change in), finding ideas (use of tools), quantity of ideas (more), quality of ideas (better), more open to absurd ideas, absurdness of own ideas, more imaginative and change in response to other people’s ideas. Group 2, responded 100% positively for four out of the 24 categories, including becoming more open to absurd ideas, increase in absurdness of their own ideas, and increase in originality of ideas generated. Group 3 responded 100% positively to 3 out of the 24 categories of the survey questions, including becoming more open to absurd ideas, general effects of training and having benefited from training.


� 	The case of Group 1. In the case of Group 2 and Group 3, when the use of creative thinking tools was no longer enforced by lecturer, none of the students continued their use. 





