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1 Appraisal Criteria for Toolkits of 266 Fuzzy Front End Studies 

      – Park, D, and Childs, PRN, Dyson School of Design Engineering, Imperial College London, UK 

Criteria Description 

Definition of 

Toolkit 

A structural and functional frameset in which input and outputs related to product development parameters, 

variables and constrains are yielded. 

1  

Materiality 

How much detail is provided to structure and operate the toolkits? 

○ 
The provided toolkits are specific, so that users can understand and use them step by step without difficulties. 

△1 

 
Self-development type (the FFE study developed its own toolkits) 

:    The toolkits provided are basic, so that users have difficulties not only understanding the methods  

     of implementation but also in using the toolkits, step by step. 

△2 Representative toolkit type (the FFE study borrowed well-known toolkits) 

:    Representative toolkits which are broadly used in academia and industry are presented with brief  

     instructions or the names of toolkits only. 

Ｘ Toolkits are not specific, so that users cannot understand and use them step by step.  

2 

Functionality 

How much do the toolkits cover the various functional domains? 

○ 
Toolkits are devised for diverse functional areas (at least two areas), e.g. marketing, R&D, design, etc. 

△ The toolkits provided target one functional domain only. 

Ｘ The toolkits provided do not target any functional areas, e.g. toolkits are aimed at managing FFE issues, such 

as uncertainty control and critical success factors. 

3 

Contextuality  

How well do the toolkits interlock with each other for contextual performance? 

○ The toolkits are well devised with contextual performance in mind. 

:   The outputs of a previous toolkit can be directly inferred, based on the input of the previous toolkit. 

△ Toolkits provided are partially devised with contextual performance in mind. 

:   The outputs of a previous toolkit cannot be directly inferred, based on the input of the previous toolkit. 

Ｘ Toolkits provided are not devised with contextual performance in mind. 

:   Each toolkit exists independently, or those are enumerated in a fragmented list. 

4 

Cooperability 

How are the toolkits structured and operated for collaboration? 

○ 
The toolkits are devised, widely used, and are integrated with considerations for collaboration. 

:   The inputs and outputs can be physically and functionally yielded from the collaboration element. 

△ Toolkits are devised with limited considerations for collaboration. 

:   The inputs and outputs can be yielded, considering two functional domains only. 

Ｘ No toolkits are provided which consider collaboration. 

:   The inputs and outputs of toolkits cannot be yielded from the collaboration element. 

Ｘ The FFE study does not provide any toolkits for any FFE task, activity, and performance method. 
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2 Analysis Table of Toolkits of 266 Fuzzy Front End Studies 

      – Park, D, and Childs, PRN, Dyson School of Design Engineering, Imperial College London, UK 

# Criteria # Criteria # Criteria # Criteria # Criteria 
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

M 
001 

Ｘ M 
055 

Ｘ M 
109 

△2 ○ Ｘ Ｘ M 
163 

△2 ○ Ｘ Ｘ M 
217 

○ ○ ○ △ 

M 
002 

Ｘ M 
056 

Ｘ M 
110 

Ｘ M 
164 

○ ○ △ Ｘ M 
218 

○ △ ○ Ｘ 

M 
003 

Ｘ M 
057 

Ｘ M 
11 

Ｘ M 
165 

Ｘ M 
219 

Ｘ 

M 
004 

Ｘ M 
058 

△2 △ △ Ｘ M 
112 

Ｘ M 
166 

Ｘ M 
220 

Ｘ 

M 
005 

Ｘ M 
059 

○ △ ○ Ｘ M 
113 

○ ○ △ Ｘ M 
167 

Ｘ M 
221 

○ △ ○ Ｘ 

M 
006 

Ｘ M 
060 

○ △ ○ Ｘ M 
114 

Ｘ M 
168 

△2 ○ Ｘ Ｘ M 
222 

△2 △ △ Ｘ 

M 
007 

○ △ ○ ○ △ Ｘ    M 
115 

Ｘ M 
169 

Ｘ M 
223 

△2 △ △ Ｘ 

M 
008 

Ｘ M 
062 

○ △ ○ Ｘ M 
116 

△2 ○ Ｘ Ｘ M 
170 

△1 ○ Ｘ Ｘ M 
224 

Ｘ 

M 
009 

Ｘ M 
063 

Ｘ M 
117 

○ △ ○ Ｘ M 
171 

Ｘ M 
225 

Ｘ 

M 
010 

Ｘ M 
064 

○ ○ △ Ｘ M 
118 

△2 ○ △ Ｘ M 
172 

Ｘ M 
226 

Ｘ 

M 
011 

○ △ △ Ｘ M 
065 

△2 △ Ｘ Ｘ M 
119 

○ △ ○ Ｘ M 
173 

△2 ○ Ｘ Ｘ M 
227 

Ｘ 

M 
012 

△1 △ Ｘ Ｘ M 
066 

Ｘ M 
120 

Ｘ M 
174 

○ 
+ 
△2 

○ Ｘ 

 
Ｘ 

 
M 

228 
Ｘ 

M 
013 

○ △ △ Ｘ M 
067 

△2 ○ △ △ M 
121 

○ 
+ 
△2 

○ Ｘ Ｘ M 
175 

○ 
+ 
△2 

○ △ △ M 
229 

△2 ○ △ △ 

M 
014 

Ｘ M 
068 

○ 
+ 
△2 

○ △ △ M 
122 

○ △ Ｘ Ｘ M 
176 

△2 ○ Ｘ Ｘ M 
230 

△2 ○ Ｘ Ｘ 

M 
015 

Ｘ M 
069 

Ｘ M 
123 

Ｘ M 
177 

Ｘ M 
231 

Ｘ 

M 
016 

Ｘ M 
070 

○ △ ○ Ｘ M 
124 

△2 ○ Ｘ Ｘ M 
178 

○ ○ ○ △ M 
232 

△2 ○ Ｘ Ｘ 

M 
017 

Ｘ M 
071 

○ △ ○ Ｘ M 
125 

△2 ○ Ｘ Ｘ M 
179 

○ ○ ○ △ M 
233 

△2 ○ Ｘ Ｘ 

M 
018 

Ｘ M 
072 

Ｘ M 
126 

Ｘ M 
180 

△2 ○ Ｘ Ｘ M 
234 

Ｘ 

M 
019 

○ △ △ Ｘ M 
073 

○ ○ ○ △ M 
127 

○ 
+ 
△2 

○ △ Ｘ M 
181 

Ｘ M 
235 

Ｘ 

M 
020 

△2 △ Ｘ Ｘ M 
074 

Ｘ M 
128 

Ｘ M 
182 

△2 ○ Ｘ Ｘ M 
236 

Ｘ 

M 
021 

Ｘ M 
075 

△2 ○ Ｘ Ｘ M 
129 

Ｘ M 
183 

○ △ △ Ｘ M 
237 

△2 ○ Ｘ Ｘ 

M 
022 

○ △ △ △ M 
076 

Ｘ M 
130 

△2 △ Ｘ Ｘ M 
184 

Ｘ M 
238 

△2 ○ Ｘ Ｘ 

M 
023 

○ △ ○ Ｘ M 
077 

Ｘ M 
131 

△1 △ ○ Ｘ M 
185 

Ｘ M 
239 

△2 ○ Ｘ Ｘ 

M 
024 

Ｘ M 
078 

○ 
+ 
△2 

△ △ Ｘ 

 
M 

132 
△2 ○ Ｘ Ｘ M 

18
6 

Ｘ M 
240 

△2 ○ Ｘ △ 

M 
025 

Ｘ M 
079 

△2 ○ △ Ｘ M 
133 

○ ○ ○ △ M 
187 

△1 ○ Ｘ Ｘ M 
241 

○ ○ ○ △ 

M 
026 

○ △ △ Ｘ M 
080 

△2 ○ Ｘ Ｘ M 
134 

△2 ○ Ｘ Ｘ M 
188 

△2 ○ Ｘ Ｘ M 
242 

Ｘ 

M 
027 

○ △ △ Ｘ M 
081 

○ + 
△2 

○ △ △ M 
135 

○ △ △ Ｘ M 
189 

Ｘ M 
243 

Ｘ 

M 
028 

Ｘ M 
082 

Ｘ M 
136 

Ｘ M 
190 

○ 
+ 
△2 

○ △ △ M 
244 

Ｘ 

M 
029 

Ｘ M 
083 

Ｘ M 
137 

△2 ○ Ｘ Ｘ M 
191 

○ 
+ 
△2 

○ Ｘ 

 
Ｘ 

 
M 

245 
Ｘ 

M 
030 

△2 ○ Ｘ Ｘ M 
084 

○ △ △ Ｘ M 
138 

Ｘ M 
192 

△2 △ △ Ｘ M 
246 

Ｘ 

M 
031 

Ｘ M 
085 

○ ○ ○ △ M 
139 

Ｘ M 
193 

Ｘ M 
247 

△2 ○ Ｘ Ｘ 

M 
032 

○ △ △ Ｘ M 
086 

○ 
+ 
△2 

△ △ Ｘ M 
140 

Ｘ M 
194 

Ｘ M 
248 

Ｘ 

M 
033 

○ △ △ Ｘ M 
087 

○ ○ ○ △ M 
141 

Ｘ M 
195 

○ △ ○ Ｘ M 
249 

○ + 
△2 

△ △ Ｘ 
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M 
034 

○ ○ △ △ M 
088 

○ ○ ○ △ M 
142 

Ｘ M 
196 

Ｘ M 
250 

Ｘ 

M 
035 

○ △ ○ Ｘ M 
089 

Ｘ M 
143 

△2 ○ Ｘ Ｘ M 
197 

Ｘ M 
251 

△2 ○ Ｘ Ｘ 

M 
036 

△2 ○ Ｘ Ｘ M 
090 

Ｘ M 
144 

△2 △ ○ Ｘ M 
198 

Ｘ M 
252 

△2 ○ Ｘ Ｘ 

M 
037 

△2 ○ Ｘ Ｘ M 
091 

△2 ○ Ｘ Ｘ M 
145 

△2 ○ △ △ M 
199 

△2 ○ Ｘ Ｘ M 
253 

△2 ○ Ｘ Ｘ 

M 
038 

Ｘ M 
092 

○ △ △ Ｘ M 
146 

△2 ○ Ｘ Ｘ M 
200 

△2 △ Ｘ Ｘ M 
254 

Ｘ 

M 
039 

○ △ △ Ｘ M 
093 

△2 ○ Ｘ Ｘ M 
147 

Ｘ M 
201 

○ 
+ 
△2 

△ Ｘ Ｘ M 
255 

△2 ○ Ｘ Ｘ 

M 
040 

Ｘ    M 
094 

△2 ○ Ｘ Ｘ M 
148 

Ｘ M 
202 

○ ○ △ △ M 
256 

Ｘ 

M 
041 

△2 ○ Ｘ Ｘ M 
095 

△2 ○ Ｘ Ｘ M 
149 

△2 ○ Ｘ Ｘ M 
203 

△2 ○ Ｘ Ｘ M 
257 

Ｘ 

M 
042 

○ ○ △ Ｘ M 
096 

○ ○ ○ △ M 
150 

○ △ ○ Ｘ M 
204 

○ 
+ 
△2 

○ Ｘ Ｘ M 
258 

△2 ○ Ｘ Ｘ 

M 
043 

△2 ○ Ｘ Ｘ M 
097 

○ 
+ 
△2 

○ △ △ M 
151 

Ｘ M 
205 

○ 
+ 
△2 

○ Ｘ Ｘ M 
259 

○ + 
△2 

○ △ △ 

M 
044 

○ ○ Ｘ Ｘ M 
098 

○ 
+ 
△2 

△ △ Ｘ 

 
M 

152 
○ ○ ○ △ M 

206 
○ 
+ 
△2 

○ Ｘ Ｘ M 
260 

△2 △ Ｘ Ｘ 

M 
045 

○ ○ Ｘ Ｘ M 
099 

Ｘ M 
153 

Ｘ M 
207 

○ 
+ 
△2 

○ Ｘ Ｘ M 
261 

△2 ○ Ｘ Ｘ 

M 
046 

○ △ ○ Ｘ M 
100 

Ｘ M 
154 

○ ○ ○ △ M 
208 

Ｘ M 
262 

△2 ○ Ｘ Ｘ 

M 
047 

Ｘ M 
101 

Ｘ M 
155 

○ △ ○ Ｘ M 
209 

Ｘ M 
263 

Ｘ 

M 
048 

△2 △ △ Ｘ M 
102 

Ｘ M 
156 

Ｘ M 
210 

Ｘ M 
264 

Ｘ 

M 
049 

Ｘ M 
103 

Ｘ M 
157 

Ｘ M 
211 

△2 ○ Ｘ Ｘ M 
265 

△2 ○ Ｘ Ｘ 

M 
050 

Ｘ M 
104 

Ｘ M 
158 

Ｘ M 
212 

○ △ △ Ｘ M 
266 

Ｘ 

M 
051 

Ｘ M 
105 

Ｘ M 
159 

Ｘ M 
213 

Ｘ M 
267 

 

M 
052 

○ △ Ｘ Ｘ M 
106 

△1 △ ○ Ｘ M 
160 

△2 △ Ｘ Ｘ M 
214 

△2 △ Ｘ Ｘ M 
268 

    

M 
053 

○ ○ △ Ｘ M 
107 

Ｘ M 
161 

Ｘ M 
215 

△2 ○ Ｘ Ｘ M 
269 

    

M 
054 

△2 ○ Ｘ Ｘ M 
108 

△2 ○ Ｘ Ｘ M 
162 

Ｘ M 
216 

△2 ○ Ｘ Ｘ M 
270 
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3 Analysis of Toolkits of 266 Fuzzy Front End Studies 

      – Park, D, and Childs, PRN, Dyson School of Design Engineering, Imperial College London, UK 

As shown in Fig. 1 and Table 1, where the development trend and the portion of characteristics 

of toolkit sets (decided by the four sub-criteria) are depicted, a total of 24 distinct patterns were 

observed. 

 

Fig. 1 Historical trend for criterion 10: FFE toolkit 

 

Table 1 Frequency analysis for criterion 10: FFE toolkit 

Valid Frequency Percent Valid (%) Cumulative (%) 
     

     

1 0 0 0 0 

2 12 4.5 4.5 4.5 

3 2 0.8 0.8 5.3 

4 5 1.9 1.9 7.1 

5 6 2.3 2.3 9.4 

6 2 0.8 0.8 10.2 

7 2 0.8 0.8 10.9 

8 7 2.6 2.6 13.4 

9 16 6.0 6.0 19.4 

10 1 0.4 0.4 19.9 

11 13 4.9 4.9 24.8 

12 4 1.5 1.5 26.3 

11 2 0.8 0.8 27.1 

14 1 0.4 0.4 27.4 

15 2 0.8 0.8 28.2 

16 2 0.8 0.8 28.9 
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17 1 0.4 0.4 29.3 

18 3 1.1 1.1 30.5 

19 2 0.8 0.8 31.2 

20 1 0.4 0.4 31.6 

21 48 18.0 18.0 49.6 

22 1 0.4 0.4 50.0 

23 5 1.9 1.9 51.9 

24 7 2.6 2.6 54.4 

25 121 45.5 45.5 100.0 

Total 266 100.0 100.0  

 

As noted in our review of these 24 patterns (See Table 1), none were identified to contain 

toolkit sets which could entirely fulfil with all four sub-criteria.  For those that aimed at one or 

two FFE tasks and covered a single functional domain, the toolkit set has strength in terms of 

contextual performance although limitations could be identified in the domain of concurrent 

collaboration. Indeed, these limitations can also be found in toolkit sets that aim at all elements 

of the front-end from the viewpoint of a single functional domain. On the other hand, toolkit 

sets that encompass the entire range of FFE tasks from the perspective of multiple functional 

domains typically lack an interrelationship with each other in regard to contextual performance 

and concurrent collaboration. The reason is that the toolkit sets heavily reference representative 

toolkits which have already been provided from various prior studies with little consideration 

of their linkage. Then it can be seen that the limitations and challenges in both contextual 

performance and concurrent collaboration will increase relying upon the increasing number of 

FFE tasks and functional domains that these toolkit sets aim to cover.  

In terms of toolkit development trend (see Fig. 1), model structures with self-developed toolkits 

received a great deal of attention in the 1960s and 1970s. It would appear that the development 

of these toolkits commenced in earnest alongside the development of prescriptive FFE models. 

From then until the late 1990s, attention on studies about model structures, operation methods, 

and the correlation between relevant issues were much more stressed, producing both the 

descriptive and prescriptive model types. Those studies had also tendency to recommend 

referencing toolkits previously developed; there were very few cases of models devising their 

own toolkits. With the cross-functional work trend on the rise, there was a tendency to propose 

many toolkit sets developed in multiple functional fields for use in new models. From the early 

2000s, when the potential to represent particular differences in structures and operating systems 

of models was initiating to decline, efforts to determine how to perform tasks and activities 

more efficiently seemed to resume. A movement towards offering more specific toolkits 

reached a peak in the late 2000s. Around this time, many studies on concrete toolkits and their 

guidelines were carried out, which resulted in various educational materials for a massive set 

of toolkits, e.g. Human-Centred Design Toolkit (IDEO, 2003, 2009), Universal Design Toolkit 

1 and 2 (Lidwell et al. 2010; Hanington and Martin 2012), 101 Design Toolkit (Kumar 2012), 

Cambridge’s Inclusive Design Toolkit (Clarkson et al. 2007, 2013), TU Delft’s Design Guide 

(van Boeijen et al., 2014).  
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4 A List of 266 Fuzzy Front End Studies 

       – Park, D, and Childs, PRN, Dyson School of Design Engineering, Imperial College London, UK 

Model Number References 
M001 (Dewey, 1910) . Dewey, J. (1910). How We Think, DC Heath & Co. Boston, Mass 224. 
M002 (Wallas, 1926) . Wallas, G. (1926). The Art of Thought, ed. Jonathan Cape (London: Jonathan Cape, 1926): 

79-96. 
. Truman, S. (2011). A generative framework for creative learning: A tool for planning 
creative-collaborative tasks in the classroom. Border Crossing 1(1): 1-13. 
. Larsen, M. A. (2013). Possibilities of Courageous Creativity in Comparative and 
International Education Research. Comparative and International Education 42(1): 1. 

M003 (Kris, 1952) . Kris, E. (1952). Psychoanalytic explorations in art. International Universities Press, New 
York. 

M004 (Polya, 1957) . Polya, G. (1957). How to solve it: A new aspect of mathematical method: Princeton 
university press. 
. Polya, G. (2014). How to solve it: A new aspect of mathematical method: Princeton 
university press. 

M005 (Guilford,1957) . Guilford, J. P. (1957). A Revised Structure of Intellect: Studies of Aptitudes of High-level 
Personnel: University of Southern California. 

M006 (Buhl, 1960) . Buhl, H. R. (1960). Creative engineering design: Iowa State University Press. 
. Cropley, D. H. (2016). Creativity in engineering. Multidisciplinary Contributions to the 
Science of Creative Thinking (pp. 155-173): Springer. 

M007 (Marples, 1960) . The decisions of engineering design Inst. of Eng. Designers, London. 
. The decisions of engineering design. IRE Transactions on Engineering Management (2), 
55-71. 
. Stauffer, L. A. (1987). An empirical study on the process of mechanical design. Thesis, 
Department of Mechanical Engineering, Oregon State University, Corvalhs, OR.  

M008 (Asimow, 1962) . Asimow, M. (1962). Introduction to design (Vol. 394): Prentice-Hall Englewood Cliffs, 
NJ.  

M009 (Rogers, 1962) . Howard, T. J., et al. (2008). Describing the creative design process by the integration of 
engineering design and cognitive psychology literature. Design Studies 29(2): 160-180. 
. Rogers, E. M. (2010). Diffusion of innovations: Simon and Schuster. 

M110 (Osborn, 1963; Parnes, 1967) . Osborn, A. (1963). Applied imagination: Principles and procedures of creative problem 
solving, Charles Scribner’s Son. New York, NY. 
. Osborne, S. M. (1993). Product development cycle time characterization through 
modelling of process iteration. Massachusetts Institute of Technology. 
. Giangreco, M. F., Cloninger, C. J., Dennis, R. E., & Edelman, S. W. (1994). Problem-solving 
methods to facilitate inclusive education. Creativity and collaborative learning: A 
practical guide to empowering students and teachers, 321-346. 
. Parnes, S. J. (1967). Creative behavior guidebook: Scribner. 
. Parnes, S. J. (1981). The magic of your mind Bearly Limited, New York. 

M011 (Jones, 1963) . Jones, J. C., & Thornley, D. G. (1963). Conference on design methods. Papers presented 
at the Conference on Systematic and intuitive methods in Engineering industrial design, 
architecture and communications (London, sept. 1962). 
. Jones, J. C. (1970). Design methods: seeds of human futures. London and New York: John 
Wiley (2nd edn, 1992, New York: Van Nostrand Reinhold). 
. Johne, F. A., & Snelson, P. A. (1988). Success factors in product innovation: a selective 
review of the literature. Journal of product innovation management 5(2), 114-128. 
. Cross, N. (1984). Developments in design methodology: John Wiley & Sons. NY. 

M012 (Watts, 1966) . Watts, R. D. (1966). The elements of design. The design method (pp. 85-95): Springer. 
. McCrory, R. (1963). The design method—A scientific approach to valid design. 
Contributions to a Philosophy of Technology (pp. 158-173): Springer. 
. Gregory, S. A. (2013). The design method: Springer. 

M013 (Matchett & Briggs, 1966) . Matchett, E., & Briggs, A. (1966). Practical design based on method (fundamental design 
method) The design method (pp. 183-199): Springer. 
. Gregory, S. A. (2013). The design method: Springer. 

M014 (Krick, 1965) . Krick, E. V. (1965). An introduction to engineering and engineering design. John Wiley, 
New York 

M015 (French, 1971) . French, M. J. (1971). Engineering Design, The Conceptual Stage, Heinemann, London. 
. French, M (1985) Conceptual design for engineers. The Design Council, London 
. French, M. J., Gravdahl, J., & French, M. (1985). Conceptual design for engineers: 
Springer. 
. Cross, N., & Roy, R. (1989). Engineering design methods (Vol. 4): Wiley New York. 

M016 (Utterback, 1971) . Utterback, J. M. (1971). The process of technological innovation within the firm. 
Academy of management Journal, 14(1), 75-88. 
. Utterback, J. M. (1971). The process of innovation: A study of the origination and 
development of ideas for new scientific instruments. IEEE Transactions on Engineering 
Management (4) 124-131. 
. Utterback, J. M. (1994). Mastering the Dynamics of Innovation, Boston, MA: Harvard 
Business School Press. 
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M017 (Stein, 1974) . Stein, M. I. (1974). Stimulating creativity. Academic Press, New York. 
. Stein, M. I. (2014). Stimulating creativity: Individual procedures: Academic Press, New 
York. 

M018 (Harris, 1980) . Harris, A. J. (1980). Can design be taught? Proc. Inst. Civ. Engrs 68(1), 409-416. 
M019 (Wilson, 1980) . Wilson, D. R. (1980). An exploratory study of complexity in axiomatic design, 

Massachusetts Institute of Technology. 
M020 (Urban & Hauser, 1980) . Urban, G. L., & Hauser, J. R. (1993). Design and marketing of new products (Vol. 2): 

Prentice hall Englewood Cliffs, NJ. 
. Hauser, J. R. (2008). Note on Product Development: Cambridge, MA: MIT Sloan 
Courseware. 

M021 (Barron & Harrington, 1981) . Barron, F., & Harrington, D. M. (1981). Creativity, intelligence, and personality. Annual 
review of psychology, 32(1), 439-476.  

M022 (Steward, 1981) . Steward, D. V. (1981). The design structure system: A method for managing the design 
of complex systems. IEEE transactions on Engineering Management (3) 71-74. 
. Eppinger, S. D., et al. (1994). A model-based method for organizing tasks in product 
development. Research in engineering design 6(1): 1-13. 
. Eppinger, S. D., Whitney, D. E., Smith, R. P., & Gebala, D. A. (1994). A model-based 
method for organizing tasks in product development. Research in engineering design, 
6(1), 1-13. 
. Morelli, M. D., Eppinger, S. D., & Gulati, R. K. (1995). Predicting technical communication 
in product development organizations. IEEE transactions on engineering management 
42(3), 215-222. 

M023 (Ito & Shinno, 1982) . Ito, Y., & Shinno, H. (1982). Structural description and similarity evaluation of the 
structural configuration in machine tools. International Journal of Machine Tool Design 
and Research 22(2), 97-110. 

M024 (Booz & Company, 1982) . From New Products Management for the 1980s by Booz & Company. Copyright © 1982 
by Booz & Company. Reprinted by permission of Booz & Company. 

M025 (Amabile, 1983) . Amabile, T. M. (1983). The social psychology of creativity: A componential 
conceptualization. Journal of personality and social psychology 45(2): 357. 
. Amabile, T. (1996). Creativity in context Westview. Press, Boulder, CO. 
. Kuo, H. C. (2011). Toward a synthesis framework for the study of creativity in 
education: an initial attempt. Education 11(1), 65-75. 

M026 (Pahl & Beitz, 1984) . Paul, G. and W. Beitz (1984). Engineering design. London, UK: Design Council. 
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