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ABSTRACT 

Developed by Gregory Ulmer, euretics is a pedagogical approach 

that increases the possibility for creative work to be produced following 

exploration and metaphorical interpretation of abstract art. This dissertation 

tests the effect of euretics on the creativity of architectural student designs 

when using images of abstract expressionist paintings. These are compared 

with architectural designs using images of noted architectural projects as 

motivational tools. 

Creativity measures were assessed by Donald W. MacKinnon's five 

criteria of creativity used in his work on personality assessment. The criteria 

include: originality, adaptiveness of the design to reality, sustaining the 

concept, and aesthetic content, as well as creating new conditions and 

principles of human existence. The study also investigates whether the 

euretics method using abstract expressionist painting produces creative 

ideas more quickly than when students use familiar architectural projects or 

do not use any motivating images at all. 

Third- and fourth-year architectural students were randomly 

appointed to three groups who received design project statements. The first 

group received motivational images of abstract expressionist paintings and 

instructions for interpretation. The second group received motivational 

images of familiar architectural projects and interpretation instructions. The 

last group, the control group, received the project statement only. The 

vii 



students' designs were evaluated after 2 hours, after 4.5 hours, and upon 

submission 12 hours after starting. 

Data collected from faculty evaluations of the creativity of the 

students' designs indicate that: 

1 . The scores' means of the painting group were significantly higher 

than the control group in all time evaluations and under all five 

measuring criteria. 

2. The painting group progressed faster than the control group at all 

times and with regards to all measures. 

3. Both the painting group and the architecture group scored 

significantly higher than the control group on all measures. 

4. The scores for the 12-hour evaluation were significantly higher than 

that of the 2-hour evaluation and the 4.5-hour evaluation for all 

groups. Meanwhile, the 4.5-hour evaluation was also significantly 

higher than that of the 2-hour evaluation for all groups. 
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CHAPTER I 

INTRODUCTION AND BACKGROUND OF THE STUDY 

Architectural design is expressed in drawings. There is a noticeable 

problem among architectural designers when design qualities are lost in the 

process of translating thought into drawings. The researcher noticed this problem 

among her architectural students at Texas A&M University and Texas Tech 

University. Gabriela Goldschmidt, as well as Marcel Duchamp, addressed this 

loss of quality through the translation. Duchamp called it the "art coefficient," 

since art designers as well as architects faced a similar problem. Goldschmidt 

explained that it can be overcome by drawing and redrawing until the desired 

design results. Gregory Ulmer suggested a pedagogical method called euretics 

which depends on the use of art as a pedagogical tool. The researcher explored 

and tested his premises in this dissertation research. 

Ulmer derived his term "euretics" from the concept of heuristics.1 He 

coined the term to describe a pedagogical approach that begins with exploration 

and interpretation of artwork to generate design. Ulmer grounds his model of 

euretics for enhancing creativity in exploratory and interpretive processes.2 He 

1 Gregory L. Ulmer, "The Euretics of Alice's Valise," Journal of Architectural Education, v. 45, 
no. 1 (November 1991 ), p. 2. 
2 Euretics is integral to the word "heuretics" (from heuristic), the self-discovery model of 
teaching. Ulmer adopts the word with a change in the spelling to specify his mode of teaching 
in which students carry on an explorative process that produces unpredicted and creative 
outcomes. As taken from Encarta: World English Dictionary, "heuristic" in the field of 
education is related to "encouraging discovery of solutions relating to or using a method of 
teaching that encourages learners to discover solutions for themselves." In philosophical 
sciences it is related to "involving trial and error using or arrived at by a process of trial and 
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believes that euretics increases the possibility for creative work to result following 

exploration and metaphorical interpretation of abstract images. Through the use 

of analogy and metaphor a creative association can arise and inform the design 

process. 

Ulmer borrowed the example of Marcel Duchamp's Valise as a package 

of heterogeneous (made up of dissimilar elements) contents to explain his 

euretics pedagogy. Valise's content, miniatures of Duchamp's paintings, 

constituted the playground for emerging metaphors which made it a generative 

design tool (see Figure 1.1 )_3 Exploring meaning by arranging the miniatures 

made communicating the metaphoric idea an easy and creative task through 

analogy instead of explanation. "Euretics is synonymous with thinking as 

discovery" where the materials of other disciplines are imported and employed 

inductively and empirically.4 The motive of the euretics method is left to 

randomly fitting an object to a concept. The interpretive connection of this fit is 

dependent on the interpreter's visual capacity, imagination, and background 

knowledge. 

error rather than set rules." Encarta: World English Dictionary (New York, New York: St. 
Martin's Press, 1999), p. 844. 
3 Valise is a box consisting of some of Duchamp's reproduced paintings, a property of the 
Philadelphia Art Museum, Pennsylvania, United States. The intent of his work was to have the art 
spectator organize the contents so that an idea may emerge from the sequence of dissimilar and 
variant heterogeneous pictures. This way the meaning of the art varies because the interpretation 
of the art is dependent on the spectator's creation rather than the artist's organization of visual 
elements. 
4 Ulmer, p. 4. 
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Figure 1.1 Box in a Valise (1941-1966) contains 69 reproductions of Duchamp's 
own work. 

Source: Excerpted from The Museum of Modern Art, New York, 1999 web-site. It 
is listed among the artists' exhibition checklist. 
http://www.moma.org/exhibitions/muse/artist pages/duchamp boite.ht 
ml 

In this dissertation, the researcher tested the effect of euretics pedagogy 

using interpretations of abstract expressionist paintings (a heterogeneous play 

with forms, textures, and colors) compared to a more traditional pedagogy of 

using photographs or drawings of architectural buildings (a ready solution for a 

similar problem) to motivate creative design ideas in architectural students. 

The research involved a series of experiments with the researcher's 

architectural design students at Texas A&M University (1997) and Texas Tech 

University (1998-99) . The purpose was to identify the effect of euretics on the 

creative designs of architectural students. 
3 



Problem Statement 

The purpose of this research is to evaluate the application of Ulmer's 

euretics pedagogy in the architectural design studio using metaphorical 

interpretation of abstract expressionist paintings as a tool to motivate 

architectural students' creative design solutions. This study investigates 

whether third- and fourth-year architecture students' creative outputs improve 

when they are provided with instructions for metaphoric interpretation of 

reproductions of abstract expressionist paintings when compared to the 

provision of the same instructions but accompanied with images of familiar 

architectural projects. Finally, the study also investigates whether students who 

use this method produce creative designs more quickly than others who follow 

more traditional methods. 

The construct creativity is discussed in Chapter 11--Literature Review. In 

Chapter Ill--Research Design and Methodology, the creativity criteria are 

explained as variables that formed the data collection instrument. Briefly, 

creativity as defined in this study refers to five characteristics identified by 

Donald W. MacKinnon (1962); originality, adaptiveness, sustainability, visual 

qualities, and human transformation.5 This study on motivational techniques to 

encourage creative designs for specific architectural design solutions is based 

on Gregory Ulmer's "euretics" pedagogical model employing metaphorical 

interpretation and MacKinnon's creativity concepts. 
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Background to the Study 
(Euretics as Metaphorical Associations for Making 

Creative Designs) 

Euretics is a theory suggested by Gregory Ulmer that adapts 

metaphorical interpretations of art to the exploration of theoretical questions. It 

theorizes art as tool or communicative medium and the observer as a 

concretizer, interpreter, and producer.6 It is a model based in metaphoric and 

associative thinking where the process of designing involves metaphoric 

reflection. The motivator (i.e., abstract art as a tool) generates metaphors which 

may lead to novel ideas. Ulmer calls this process visual metaphoric reflection; 

creating a visual from a "visual," or a "visual/visual" reconstruction of an idea, 

an evocation by inference. In the euretics mode the gap between the intended 

and the revealed is filled with inference in place of code or sign? Metaphor is 

not the replacement of one thing by another but a reflection on the unknown by 

5 Donald W. MacKinnon, In Search of Human Effectiveness, (Buffalo, NY: The Creative 
Education Foundation, 1978), p. 50. 
6 Ulmer, pp. 3-10. Roman lngarden refers to the act of interpretation after examination of the 
work of art and indulging in pointing out its hidden qualities and meanings, an act of 
concretization. Thus the interpreter, who indulges in the work of art, is a concretizer whose 
interpretation makes the work of art more concrete, adaptive, and meaningful. Roman 
lngarden, Ontology of the Work of Art: The Musical Work, The Picture, The Architectural 
Work, The Film, trans. Raymond Meyer and John T. Goldthwait (Ohio: Ohio University Press, 
1989). 
7 With inference things are explained by analogy not reason. This brings the chance of the 
interpreter to relate between the imagined and the revealed by means of logical fitting and 
adapting of the imagined to the context. In inference, the visual is usually explained by means of 
another. However, with code things are reduced to symbolic meaning that lacks the richness of 
multiple interpretations. Using code, the visual is usually explained in brief verbiage instead of 
another visual which preludes to less articulate interpretation, Ulmer, pp. 3-10. 
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means of an association to something known and familiar in order to further 

understanding. 8 

Poststructuralism and Hermeneutics as Theoretical Frame 

Hermeneutic understandings of art suggest that meaning is always 

recreated by new viewers, and that metaphor is crucial to interpretation. Hans-

George Gadamer's hermeneutic philosophy framed the research design 

parameters. 9 Paul Ricoour believed that it is impossible to eliminate self from 

the act of interpretation. The author of this study also believes that 

interpretation requires a recollection of knowledge and experience through 

which meaning is inferred, via a motivating tool, as a metaphor. The researcher 

also believes that an understanding of art is dependent on an ability to describe 

and interpret, a position which is supported by theorists and cultural critics such 

as Rudolf Arnheim, John Berger, and Jacques Derrida. 

Arnheim's Visual Perception Theory and Gibson's Projection Theory 

Rudolf Arnheim, with his background training in psychology, and 

particularly in figure and ground relationships, developed a strong affinity with 

architecture. He believed that in the process of discovering images designers 

8 Paul Ricoour, The True Metaphor: Multi-disciplinary Studies of Creation of Meaning in 
Language, trans. Robert Czerny, Kathleen Mclaughlin, and John Costello (Toronto: University of 
Toronto Press, 1977). 
9 Hans-George Gadamer, Truth and Method, trans, eds. Garrett Barden and John Cumming 
(New York, NY: Seabury Press, 1975). Translated from Wahrheit und Methode (Tubingen: J.C.B. 
Mohr, 1960), 3rd edition 1973. 
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tend to distinguish figure from ground.10 In a conversation with Vincent Scully, 

Arnheim suggested that because of the human capability for separating figure 

from ground, not forgetting the forces of the surroundings that compress 

expanding figures, people recognize the dynamics between things. 11 One starts 

to see the spatial relations between figure and ground. This theory of 

perception supports interpretations of abstract expressionist paintings as 

recognizable images with figure and ground separations. 

As demonstrated by Arnheim in Art and Visual Perception, Visual 

Thinking, and Toward a Psychology of Art, and explained in "The Influence of 

Titles on How Paintings are Seen," one perceives artwork by associating visual 

qualities and the forces of its organization with ones knowledge and experience 

of the world. 12 When looking at illusionary abstract images, such as Hermann 

Rorschach's inkblots, viewers tend to associate the random shapes with their 

own lived experiences.13 The accidental forms, textures, and colors of the 

inkblots are interpreted variously according to the viewers' knowledge and 

experience of the world. We recognize our own realities in abstract images.14 

10 Rudolf Arnheim, Visual Thinking (Berkeley: University of California Press, 1969). Also 
Rudolf Arnheim, "Image and Thought," Sign Image Symbol, ed. Gyorgy Kepes (New York: 
George Braziller, 1966). Also see Rudolf Arnheim, Revealing Vision, ed. Kent Kleinman and 
Leslie Van Duzer (Ann Arbor, Michigan: The University of Michigan Press, 1997) 
11 A dialogue between Vincent Scully and Rudolf Arnheim that took place on February 91

h, 

1996. Rudolf Arnheim Revealing Vision, ed. Kent Kleinman and Leslie Van Duzer (Ann Arbor: 
The University of Michigan Press, 1997), pp. 116-7. 
12 Margery B. Franklin, Robert C. Becklen, and Charlotte L. Doyle, "The Influence of Titles on 
How Paintings are Seen," Leonardo 26, no. 2 (MA: The MIT Press, 1993), pp. 103-108, p. 
108. 
13 James Jerome Gibson, The Ecological Approach to Visual Perception (Boston: Houghton 
Mifflin Company, 1979), p. 282. 
14 lbid. 
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Arnheim chooses to neglect that non-Western people might have other beliefs 

and considers his view a universal one. 

John Berger's influential 1970s BBC television series and book, Ways of 

Seeing, demonstrate that one sees according to what one knows and 

believes. 15 Similarly, contemporary Poststructuralists such as Michel Foucault 

and Jacques Derrida argue that signs are signified according to individual and 

shared constructions. 

James Jerome Gibson called the interpretation of cloud shapes and 

inkblots a "projection." 16 They hold examples of one's attempt to interpret 

ambiguous textures and to perceive real objects in them, a "projection" of one's 

subconsciousness onto the textures of the inkblots.17 Gibson disagreed with 

Rorschach's view of it as a pure objective approach into one's fantasy life. He 

reflected that it is rather a combination of "visual objects," those which viewers 

perceive from the real surface of a painting for example and "virtual objects," 

those which viewers perceive from virtual places, events, and persons. Gibson 

believed that perception is a joint verdict of two simultaneous "kinds of 

apprehension," one is "direct perception of the picture surface" and the other is 

"indirect awareness of virtual surface."18 

15 John Berger, Ways of Seeing, based on the British Broadcasting Corporation (BBC) television 
series with John Berger (London: British Broadcasting Corporation and Penguin Books Ltd., 
1972). 
16 Gibson, p. 282. 
17 1bid. 
18 Gibson, p. 283. 
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In the case of inkblots, imagination is required to fill in the gaps when 

perceiving the textures and forms in abstract images in order to make sense of 

what we see. Arnheim suggested that it is natural that we try to interpret abstract 

images by filling in the gaps of perception using our imagination.19 This "gap 

filling" is, what Chan Yam Hong has called, an act of creativity.20 

The virtual is perceived as it relates to previous experiences and thoughts, 

and the visual is perceived in the phenomenological existence of the work of art 

(object).21 For interpretation to occur, photographs and paintings require various 

levels of imagination and recognition. Depending on the focus of concentration, 

one can shift between the real and the imaginary.22 

In the experiments designed to test the hypotheses, students were 

introduced to the utilitarian project requirements, context, site information, etc. 

before focusing on the motivational images and the logical base on which to 

begin the design process. Images of abstract expressionist paintings were used 

for motivation. In order to test the effect of abstract art to motivate creativity, the 

researcher instructed students to study the details of the structural forms and 

spaces in selected abstract painting reproductions that she provided them. With 

19 Arnheim, "Image and Thought," pp. 62-77. 
2° Chan Yam Hong, A Viewpoint to the Concept of Art, trans. Chiu Lu Yah (Singapore: 
Shelley Publications, 1987). 
21 The visual is related to the physical and the virtual is related to the human reflection on the 
physical. This dichotomy is most convincingly represented and discussed in Roman 
lngarden's aesthetic theories about architecture and art. In his writings he discussed the 
difference between the object, the work of architecture/art, and the aesthetic object. See 
Roman lngarden, Ontology of the Work of Art: The Musical Work, The Picture, The 
Architectural Work, The film, trans. Raymond Meyer and John T. Goldthwait (Ohio: Ohio 
University Press, 1989). 
22 Ibid. 
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the project requirements in mind, the students started interpreting the studied 

image. 

Arnheim believed that imagination fills the gaps in perception by calling to 

mind previous experiences and knowledge.23 Therefore, the researcher 

concentrated the students' attention first on observing the physical before 

acquiring their conceptual ideas when inspired by the visual. In this way, she 

delayed the act of imagination until the perception of the structural forms of the 

images was formed in their minds. This provided a basic ground to inspire 

imagination and metaphorical assumption. By oscillating between the observed 

abstract images and the building requirements, students developed metaphorical 

constructs that could be used to solve the design problem. 

Creativity Construct Used in this Study 

Creativity is one of the issues most often discussed by Western writers on 

architectural design education. Examples include such authors as Vitruvius 

(translated 1960), John Ruskin (1848, translated 1961 ), Max Bill (1927), Donald 

W. MacKinnon (1961 ,1962, 1967, 1978), and Colin Rowe (1996). 

MacKinnon's research on the creativity of outstanding architects assessed 

their creative personality, product, and process. His research was based on 

information collected at the Institute of Personality Assessment and Research 

23 Arnheim, "Image and Thought," pp. 20-65. 
10 



(IPAR) in the 1950s, '60s, and '70s.24 Following his death, the Institute continues 

its investigations today under the supervision of Dr. Wallace Hall. 

For MacKinnon, true creativeness was characterized as fulfilling three 

major of five conditions: 

1. A novel response to a problem (i.e., an infrequently experienced 

response). This he called originality. An example of this was thinking 

about unusual uses for common objects. 

2. Being adaptive to the given situation at hand which refers to solving a 

problem so that it fits a situation and accomplishes a recognizable 

goal. 

3. Sustaining an original concept involving the evaluation, elaboration, 

and development of the concept. This was characterized by the 

realization of the setting so that it could be understood fully and thus 

be developed to its furthest extent. 

MacKinnon characterized architecture as a creative product that was both 

a personal expression of the architect and an "impersonal meeting of the 

demands of an external problem."25 He defined architecture as a "field of creative 

endeavor .... It required that the successful practitioner be both artist and 

scientist."26 MacKinnon identified two more difficult to achieve criteria for creative 

products, firstly aesthetic qualities, and secondly the ability of the creative 

24 MacKinnon, In Search of Human Effectiveness, pp. 46-72. 
25 Ibid., p. 55. 
26 Ibid., p. 56. 
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product to change a way of life or create new principles and dimensions for 

human existence. 

With regard to aesthetic qualities, they are subjective and require the 

spectator's interaction with the work in order to judge its visual characteristics. 

Although MacKinnon's theories of aesthetics are based in late Modernist 

aesthetic theory, they also adhere to a hermeneutic understanding of viewer 

participation in that no singular interpretation is regarded as better than another. 

Instead, meaning and interpretation are downplayed. He believed, as does 

Gadamer, that interpretations differ from one person to another because of their 

background. He also believed, as does Ricreur, that we cannot stop ourselves 

from the act of interpretation. However, according to Modernist aesthetics, an 

educated art critic seeks "disinterested distance" so that the subject is not 

referenced outside the work but the experience of the work is a 

phenomenologically felt moment referencing itself as itself. 

The ability of the creative product to add new principles and dimensions 

for human existence, MacKinnon explained, was exclusive to geniuses whose 

work reached a level that transforms the generally accepted view capable of 

making paradigm shifts. The researcher uses MacKinnon's five creativity 

criteria as measures to identify and evaluate architectural designs in her 

research experiment. 
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Research Questions 

Marsh, Landau, and Hicks, 1996, tested the "conformity hypothesis" and 

explored inspiration by using real images which they predicted would affect the 

degree of creativity of design. They found that giving examples to designers 

made their work conform to the examples and thus less creative. In contrast to 

Marsh, Landau, and Hicks research, the researcher implemented a study that 

encouraged metaphorical interpretations of abstract expressionist paintings 

compared to metaphorical interpretations of images of familiar works of 

architecture. She expected less conformity and thus more creative designs to 

occur from the use of the abstract expressionist paintings than from familiar 

works of architecture.27 She developed her hypothesis from a previous study by 

Ronald Finke. In Creative Imagery, Finke's research on abstract images showed 

that more creative results can occur when function follows form. Deduced from 

both Finke and Marsh et al.'s experiments, the nature of metaphor is ignited by 

the unfamiliar and is more exploratory; such is the nature of abstract 

expressionist paintings. More creative outcomes might be derived from the non-

figural abstract expressionist paintings, that is they contain no recognizable 

figures of familiar objects, people, or places. 

27 With conformity, Marsh, Landau, and Hicks mean the conforming of the design to the 
characteristics of the motivational images. The more they conform, the less original and novel 
the design becomes. See Richard L. March, Joshua D. Landau, and Jason L. Hicks, "How 
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The main research questions are as follows: 

1. Is the use of euretics utilizing metaphorical interpretations of abstract 

expressionist paintings a valuable teaching strategy for enhancing 

creativity and provoking architectural design ideas? 

2. If students use metaphorical interpretations of abstract expressionist 

paintings and architectural examples, what emerges as strengths or 

weaknesses in their designs utilizing MacKinnon's criteria for creative 

design?28 

In addition, the researcher is interested in knowing if the use of abstract 

expressionist paintings helps students come up with design ideas more quickly 

than without such a source. She tested the degree of creative progress students 

using abstract expressionist paintings achieved in their designs throughout a 

charrette as compared to the Architecture group and the Control group (see 

chapter 3).29 

Context of the Problem 

Max Bill, a twentieth century pioneer in the field of design education, 

defined education as the development of pupils' "natural capacities, not the usual 

Examples May (and May Not) Constrain Creativity," Memory and Cognition, vol. 24, no. 5, 
!1996), pp. 669-680. (Copyright 1996 Psychonomic Society, Inc.). 

8 Strengths are associated with the five criteria for creative design introduced by Donald W. 
MacKinnon. They include; originality, adaptiveness to the functions, sustaining an original 
concept, aesthetic qualities, and the ability to add a new dimensions and principles for 
humans. 
29 A charrette is a quick design exercise. It is usually a 12- or 24-hour task often performed by 
architects to create a preliminary design to a project. 
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attempt to force them into some predetermined mold."30 As a director of the 

Hochschule Fur Gestaltug (HFG) in Ulm, West Germany, he persuaded the 

founders to focus their pedagogy on educating creative designers.31 

Education [he stressed], was the key to the institutionalization of 
good modern taste: through education ... consumers would learn to 
appreciate the value of goods that combine ... functionality and 
modern materials with harmonious design, and creative artists 
would learn how to produce them.32 

The view of architectural education and pedagogy did not change 

throughout the years. In As I was Saying, Colin Rowe (1996) identified three 

sequential tasks of architectural educators. 

1. To encourage the student to believe in architecture and Modern 
architecture.33 

2. To encourage the student to be skeptical about architecture and 
Modern architecture.34 

3. To cause the student to manipulate, with passion and 
intelligence, the subjects or objects of his/her conviction and 
doubt.35 

Therefore, considering that knowledge and experience are gained in 

supporting classes encouragement is the task of the architectural design 

educator. Encouragement includes instruction and motivation to promote 

learning. Unlike other models of education, the task is not to fill the student with 

30 Max Bill, "Education and Design," Architecture Culture 1943-1960: A Documentary 
Anthology, eds. Joan Ockman and Edward Eigen, (New York: Rizzoli, 1993), p. 159. From 
Max Bill, Form: Eine Bilanz Ober die Formentwicklung urn die Mitte des XX. Jahrhunderts, 
trans. P. Morton Shand (Basel: Karl Werner A. G., 1952), pp. 162-67. Courtesy of the author 
~Max Bill). 

1 Ibid., p. 158. 
32 Ibid., Max Bill was a Swiss architect, painter, sculptor, and graphic designer who had been 
a student at the Bauhaus in the late 1920s. 
33 Colin Rowe, As I Was Saying; Recollections and Miscellaneous Essays, volume 2, ed. 
Alexander Caragonne (Cambridge, MA: The MIT Press, 1996), p. 54. 
34 1bid. 
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content knowledge but instead to encourage the students to take the lead in 

actions that they believe are important. This model of education nurtures 

creativity and encourages design-as-discovery. 

Rowe stressed that education was gained through compiling knowledge 

from supporting courses. These must be devoted to "the presentation of 

information designed to assist management and derived from technology, 

sociology, psychology, economics, cybernetics, etc."36 Vitruvius, Ruskin, Robert 

B. Allen, and MacKinnon emphasized a comprehensive supporting "liberal" 

education and instruction of architecture students that will lead them to the 

production of creative designs.37 This study that includes both foundation 

knowledge and exploratory student driven curricula, focused on the latter. Their 

motivational strategy for creative designs is based in exploratory student 

generated content. 

In "A Liberal Education of Architects," Robert B. Allen defined "liberal 

education" as the education that is based in a holistic curriculum?8 He focused 

on architecture as a commodity. In addition to the liberal understanding of the 

wide variety of human experiences, and technical and aesthetic responses to the 

built environment that must be included in an architectural education, Allen 

35 1bid. 
36 Ibid., p. 57. 
37 "Liberal Education" is a term introduced by Vitruvius in his The Ten Books on Architecture, 
trans. Morris Hicky Morgan (New York: Dover Publications, Inc., 1960), p. 10. It is later 
adopted by Max Bill, the Bauhaus school, John Ruskin, Walter Grupius, and Donald W. 
MacKinnon. 
38 Robert B. Allen, "A Liberal Education of Architects," The Liberal Education of Architects: A 
Symposium Sponsored by the Graham Foundation for Advanced Studies in the Fine Arts, 

16 



identified a third dimension to the understanding of and the making of great 

architecture. This dimension could be obtained only by an investigation into 

broad topics "not seemingly related to architecture, ranging from historical 

perspective to contemporary thought."39 The researcher hypothesized that 

knowledge from other fields could stimulate the students' imaginations through 

metaphoric interpretation of images as a motivating tool. 

In "The Creative Act," artist Marcel Duchamp presented what he called "art 

coefficient."40 He explained that there was a difference between what the artist 

intended to realize and what the artist realized. This difference was what he 

called the art coefficient, an inability of the artist to express fully his or her 

intentions. If one believes with Duchamp that artists never fully realize their 

intentions then one can deduce that architecture students also struggle 

graphically to present their ideas. When students participate in metaphorically 

interpreting images of abstract paintings they do not draw from their intended 

imagination but express directly what they graphically metaphorize from the 

explored abstracts. The difficult part of design is to draw what one imagines. 

Like Duchamp, Roman lngarden analyzed the role of the spectator 

(architecture/art critic) and called it the "concretization of the work of art" which 

helped fill in the gaps of "indetermincies."41 This referenced the same link, the art 

November 8-9, 1990, eds. Dennis Domer and Kent F. Spreckelmeyer (Kansas: The 
University of Kansas, 1990). 
39 Ibid., pp. 42-43. 
40 Marcel Duchamp, "The Creative Act," Art News, v. 56, no. 4, (Summer 1957), pp. 28-29. 
41 Roman lngarden, "Artistic and Aesthetic Values," Selected Papers in Aesthetics, ed. Peter 
J. McCormick (Washington D.C.: The Catholic University of America Press, 1985), and 
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coefficient, referred to by Duchamp. This study's goal was to reduce the art 

coefficient effect by employing concretization through the use of metaphoric 

interpretations of abstract expressionist paintings that would lead to a creative 

architectural design solution. 

Rothenberg and Hausman, as well as MacKinnon, put forth three different 

creativity foci: (a) the creative person, (b) the creative process, and (c) the 

creative object. In this study, the researcher focuses on the creative object as 

evidence of a motivational process enabling apparent creative solutions. 

In The Creative Question, according to Rothenberg and Hausman: 

The process of creation, particularly artistic creation, highlight 
issues about unconscious and conscious motivation, and creative 
thinking is a form of cognition with special relationships to learning, 
concept formation, and problem-solving.42 

Learning is a basic preparation for concept formation, and the latter is the 

beginning of problem solving. 

Information was culled from the following research: 

• On creativity by Donald W. MacKinnon, Teressa Amabile, Sarnoff 

Mednick, and Richard L. Marsh, Landau, and Hicks. 

• On metaphor theory by Aristotle, Paul Ricoour, and George Lakoff. 

• On cognition and visual art by Robert Solso. 

Roman lngarden, "The Architectural Work," Ontology of the Work of Art; The Musical Work, 
the Picture, the Architectural Work, the Film, trans. Raymond Meyer with John T. Goldthwait. 
iCieveland: Ohio University Press, 1989). 

2 Albert Rothenberg and Carl R. Hausman, "Introduction," The Creative Question (Durham, 
NC: Duke University Press, 1976), p. 4. 
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The researcher investigated motivation resulting from metaphorical 

interpretations of abstract painting. The textures, color values, and the structural 

constructs (the modular components referred to by James H. Mathewson) of 

abstract expressionist paintings interpreted by architecture students provoked 

associations with architectural elements through the stimulation of rich 

metaphorical mental images.43 

Significance of the Study 

This research examines the appropriateness of a new teaching 

approach to guide architectural students in the production of creative designs. 

It's goal is to reveal information about the differences in the design outcome 

strengths when no outside motivation is provided, when motivation is derived 

from abstract expressionist painting accompanied by metaphorical 

interpretation instructions, and when motivation is derived from images of 

architectural examples accompanied by metaphorical interpretation 

43 Modular components are explained by James H. Mathewson, "Visual-Spatial Thinking: An 
Aspect of Science overlooked by Educators," Science Education, v. 83, no. 1, January 1999, 
pp. 33-54, p.44. "Vision and imagery are the most integrative of mental processes. Initially, in 
visual perception, modular components unite motion, pattern, color, and surface features. At 
another level, the visual-spatial, auditory, olfactory, tactile, and kinesthetic sensory inputs 
from our attended and peripheral experience automatically interconnect," p. 44. 

There are three kinds of image components into which the eye/brain system maneuvers 
eye signals. These include "pattern (including shape, depth, and texture); color (hue, value, 
and saturation); and movement," p. 35. 

Pattern, color, and movement as modular components of images had been carried 
through by all of the following researchers preceding Mathewson: D. H. Hubel, Eye Brain and 
Vision (New York: Scientific American Library, 1988), M. Potegal, ed., Spatial Abilities: 
Development and Physiological Foundations (New York: Academic Press, 1982), I. Rock, 
Perception (New York: Scientific American Library, 1995), and B. A. Wandell, Foundations of 
Vision (Sunderland, MA: Sinauer Associates, 1995). 
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instructions. This research provided an initial evaluation of the use of euretics 

as suitable pedagogical method to design a building. 
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CHAPTER II 

LITERATURE REVIEW 

Introduction 

The purpose of the literature review was to seek support for the 

researcher's hypothesis that euretics is a valuable teaching pedagogy that may 

enhance design creativity among architectural students. This required their use 

of metaphorical interpretation of images. The literature review includes recent 

design practice implications for motivating creativity in the field of architecture. 

While this dissertation focused on architectural creativity and the process for 

motivating it, a literature search in the allied fields as well as architecture was 

employed in order to seek support or criticism for the topic of investigation. 

In this chapter the researcher discusses relationships between abstraction 

and metaphor, and ways to promote and nurture creativity. She presents 

research to support the use of abstract painting, as an open-ended solution to a 

problem, for design exploration, and, as a tool useful for stimulating imagination 

and choice, for promoting greater creative performance. The final section of the 

literature review explores the mechanics of vision and imagination in the brain 

and the transference of input data into creative outputs. 

Creative Design Process 

A pioneer of studies on creative design processes, especially in 

architecture, Donald W. MacKinnon, researched information he collected at the 
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Institute of Personality Assessment and Research (IPAR) in the 1950s, '60s and 

'70s. He defined the creative design process as a concept of time, whether it be 

instantaneous or lengthy, spent prior to the completion of the product.44 During 

the preparation time, MacKinnon discovered, creative designers often recall 

previous experiences and apply cognitive skills to solve specific problems or 

situations.45 Occasionally, out of anxiety or frustration, enlightened insight may 

unexpectedly appear.46 In some instances design involves a period of retraction 

from the problem, venturing into unrelated fields from which may follow 

spontaneous insight into a splendid solution.47 MacKinnon calls this spontaneous 

response the "a-ha" experience.48 After this the creative concept will need further 

elaboration and verification for it to fit more precisely to the given situation. 

The creative process is not measurable, nor is it easy to predict. It 

involves "a complex set of cognitive and motivational processes."49 The 

researcher paraphrases MacKinnon's open description of the creative 

design process as follows: 

1 . Realization of the task at hand and education about its 

components. 

2. Interpretation of the finding by applying the knowledge and the 

previous experience. 

44 MacKinnon, In Search of Human Effectiveness, pp. 46-72. 
45 Ibid. 
46 Ibid., p. 47. 
47 1bid. 
48 1bid. 
49 Ibid., pp. 47-48. 
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3. Stimulation of an insight which is usually a spontaneous conceptual 

thought. 

4. Adaptation of the concept to the task requirements, context, and 

complications of function. 

5. Finalization of the concept by production of the creative design to 

fulfill utilitarian and aesthetic needs of the situation. 

The researcher relied on these steps to design the charrette. In order to 

comply with the first step, she introduced students to the site and project 

requirements. She skipped the second step into the motivational process for 

stimulating an insight using motivational images. The students were first guided 

to start their designs using metaphorical interpretation instructions and then left 

to adapt their designs and refine them using their previous knowledge and 

experience. 

The purpose of architectural design activity is to develop an initial idea or 

concept and transform it into a complete design for a building. 5° The initial ideas 

are "preinventive" in the sense that they are not tested nor fully adapted. 51 The 

definition of preinventive ideas produced by Ward, Smith, and Finke (1999) 

regarding their heuristic model leading to creative design indicates that untested 

proposals or germs of ideas can hold promise that result in creative outcomes 

50 Ibid. 
51 Thomas B. Ward, Steven M. Smith, and Ronald A. Finke, "Creative Cognition," Handbook of 
Creativity, ed. Robert Sternberg (Cambridge, Mass: Cambridge University Press, 1999), pp. 189-
212, p. 191. Adopted from Ronald A. Finke, Creative Imagery: Discoveries and Inventions in 
Visualization (Hillsdale, New Jersey: Erlbaum, 1990), pp. 204-244. 
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characterized by their originality and appropriateness.52 Ward eta/. stated that 

"in most cases, one would alternate between generative and exploratory 

processes, refining the structures according to the demands or constraints of the 

particular task."53 Thus design creativity demands a combination of deductive 

and inductive processes to test ideas and find solutions from the untested and 

preinventive ideas. 

In his doctoral dissertation, Michael A. Jones proposed a model for design 

which promised more creative and comprehensive designs using the discovery 

process.54 For Jones, the vital part of creative architectural design process is the 

recollection of holistic education and training.55 This education and training is the 

backbone of the design process. Jones' architectural design education model is 

inspired by that of the masters of the Gothic period (1100-1500 AD) as 

demonstrated in their holistic educational program that emphasized both organic 

structure and beauty of the whole and the detail. In the holistic program, Gothic 

masters (designers) were required to have experience in masonry and 

knowledge in administration, accounting, political astuteness, geometry, 

arithmetic, music, languages, and grammar. Believing in the marriage of art and 

science, he proposed an "orchestrated program that demonstrates the inter

relatedness of knowledge and disciplines."56 

52 Ibid. 
53 Ibid. 
54 Michael Anthony Jones, Models For Educating Architects in this Century and the Next, a 
Doctor of Philosophy in Architecture Dissertation presented to the Academic Faculty at Georgia 
Institute of Technology, (Michael Anthony Jones, May 1989). 
55 'd 0 lbl ., p. IX. 
56 Ibid., p. 565. 
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According to Jones' research (1989), the performance of students and 

their development also depends on the student/teacher relationship. He stressed 

that each architectural student deserves individual attention. The responsibility of 

the teacher requires not only instruction, but also motivation of students. 

In this current dissertation, the researcher is concerned with the 

motivational aspect contained within the design process. She believes that the 

role of the educator is to instruct and inspire creative architectural designs. 

Motivation utilizing images unrelated seemingly to the project at hand such as 

abstract expressionist paintings, instead of selecting more obvious or 

preconceived architectural designs, is the focus of this dissertation. 

Creative design processes are dependent on the working of ideas 

through drawing and redrawing while identifying metaphorical associations. 57 

In her article titled ''The Dialectics of Sketching," Gabriela Goldschmidt related 

the figural and the non-figural aspects of forms in architectural design and 

explained why such metaphorical oscillation can lead to the transformation of 

sketches into images: 

When we do more than integrate information through perception, 
producing physical representations of something in the course of its 
making, it is unlikely that results could be achieved by inducing 
from particular properties to generic qualities alone. Instead, a 
dialectic is suggested, a back and forth swaying movement which 
helps translate particulars of form into generic qualities, and generic 
rules into specific appearances. 58 

57 Gabriela Goldschmidt, "The Dialectics of Sketching," Creativity Research Journal, v. 4, no. 2, 
1991, pp. 123-143. 
58 Ibid., p. 139. 
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Goldschmidt investigated the process of designing a "Branch Library" 

with seven experienced architects and one student of architecture as part of a 

research project held at the Massachusetts Institute of Technology. Analyzing 

the sketches of the participants, she concluded that in sketching, designers 

don't draw from mere imagination or ready-made mental designs, instead, 

they indulge in the act of refining the image by drawing and redrawing. The 

designers complete sketches as a 11Visual display~~ leading to the creation of 

the conceptual design. 59 

Goldschmidt does not view design as problem solving, rather it is an 

act which forces designers to encounter problems, the solutions of which 

become more adaptive to the situations at hand. She highlighted problem 

solving as a process not a pre-specified goal.60 The idea of problem solving is 

related to seeing and imagining. In seeing there is only a realization of the 

object and its characteristics. 51 Seeing while making sketches is a process 

which is related to imagination and metaphorical interpretation. 52 In the act of 

drawing and redrawing the design becomes fitted to both the utilitarian and 

aesthetic requirements. 

Goldschmidt did not discuss the struggle of the participants in starting 

their designs. She did, however, stress the reliance of all the designers on 

sketching and thinking while modifying drawings. In this dissertation, the 

59 Ibid., p. 123.Goldschmidt did not specify the actual sketching media used. 
60 Ibid., p. 128. 
61 Ludwig Wittgenstein: Zettel, eds. G. E. M. Anscombe and G. H. von Write (Berkeley, CA: 
University of California Press, 1970), p. 111. 
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researcher believes that the use of abstract paintings will provide the students 

with structural forms and space qualities they might not have otherwise 

considered as a starting point. In sketching one does not portray precisely 

completed images but rather one creates loosely produced visual displays 

which may be subconsciously completed in the brain. The researcher 

anticipates that using abstract expressionist paintings will motivate more 

creative, less predictable images to be examined in the design process. The 

main aspect that differentiates the researcher's concerns and connects them 

to the ideas of Goldschmidt is the focus on motivation in the making of 

architectural designs and not the cognitive aspects of art perception. 

Motivating and Nurturing Creativity 

The architectural design instructor's responsibility is to motivate and 

nurture creativity so that the students' design processes include self-practice with 

inventive or original architectural ideas. In Toward a Theory of Creativity, Carl R. 

Rogers (1954) stated that creativity is likely to be nurtured through provoking 

internal psychological conditions such as openness to experience, internal locus 

of evaluation, and the ability to toy with conceptual elements and ideas. As 

suggested by Teresa M. Amabile (1983, 1999), creativity is based on internal 

motivation ("intrinsic task motivation") rather than external motivation ("extrinsic 

62 Ibid. 
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motivation").63 The internal motivation, dependent on the enjoyment of the act of 

making and the indulgence in it, may be nurtured by tools to help the designer 

cater the act of making.64 The use of external motivation which is dependent on 

the engagement in an activity in order to meet some goal external to the work 

itself, such as attaining an expected reward, may cause harm to creativity.65 The 

reason is that, specified goals might cause a deductive way of thinking which is 

an opposite to the explorative, heuristic, and inductive way of thinking that 

usually result in creative outcomes.66 

Creative architectural design ideas, although initially "preinventive," need 

motivating tools that give the designer the stimulus to make their ideas surface.67 

The use of images is of particular interest to the researcher in this dissertation. 

Smith, Ward, and Schumacher (1993), Marsh, Landau, and Hicks (1996), Ward 

(1994), and Finke (1990) have tested image motivating tools.68 The following is a 

discussion of their research. 

The Constraining Effect of Examples in a Creative Generation Task. In 

"Constraining Effects of Examples in a Creative Generation Task," Smith eta/. 

investigated students' creativity in their design of new toys as well as imaginary 

63 Teresa M. Amabile, The Social Psychology of Creativity (New York: Springer-Verlag, 1983a). 
Mary Ann Collins and Teresa M. Amabile, "Motivation and Creativity," Handbook of Creativity, ed. 
Robert J. Sternberg (Cambridge, MASS: Cambridge University Press, 1999), pp. 297-312. 
64 1bid. pp. 297-312. 
65 1bid. 
66 1bid. 
67 Finke, Creative Imagery: Discoveries and Inventions in Visualization, pp. 20-95. 
68 Richard L. Marsh, Joshua D. Landau, and Jason L. Hicks, "How Examples May (and May not) 
Constrain Creativity," Memory and Cognition, v. 24, no. 5, September 1996, pp. 669-680. S. M. 
Smith, T. B. Ward, and J. S. Schumacher, "Constraining Effects of Examples in a Creative 
Generation Task," Memory and Cognition, v. 21, no. 6, November 1993, pp. 837-845. Thomas B. 
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creatures. They carried out three experiments with two groups; a treatment 

group and a Control group. They investigated the conformity of creature designs 

by showing examples of three imaginary creatures created by the researchers 

prior to the start of the design exercise. Students were given twenty minutes to 

produce as many designs as possible. The creature examples each shared three 

features; a tail, two antennae, and four legs. In addition to the imaginary creature 

examples, the researchers generated three toy examples which were described 

by "combining [physical] exercise with fun toys."69 Smith eta/. included three toys 

which included three elements: (a) a ball as part of the design, (b) a high level of 

physical activity implied, and (c) used electronic devices. They hypothesized that 

if the generated designs shared any of the three features of the examples then 

they are considered as conforming, and thus are less novel than those that do 

not conform. 

In their first experiment, half of the 94 students sketched and labeled 

imaginary creatures and new toys after being shown, for 90 seconds, examples 

of designs. The other half of the group were not shown examples. The 

researchers asked the Control group to sit quietly during the 90 second viewing 

period. All students were given twenty minutes to produce as many designs as 

possible and to label the various parts. The task order was counterbalanced by 

Ward, "Structured Imagination: The Role of Category Structure in Exemplar Generation," 
Cognitive Psychology, v. 27, no. 1, August 1994, pp. 1-40. 
69 The toys caused physical training and enjoyment. Smith eta/., p. 841. 
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having half of the groups generating toys prior to creating creatures, then the 

other group generating creatures before toys?0 

Smith eta/. ran analysis of variance for each feature of the creature and 

toy groups. The overall design conformity for the examples involving the toys was 

significantly higher for the group given examples (p:.05). The overall conformity 

for the examples involving the creatures was also significantly higher for the 

group given examples (p:.03). The results showed that the designs of both toys 

and creatures conformed to the examples provided. Smith eta/. concluded that 

"creative designs were constrained when the examples were shown prior to the 

generation of the task."71 

In the second experiment conducted by Smith eta/., 91 students 

participated. The second experiment was identical to the first with one exception. 

In the first experiment each set of examples was shown to the students for 90 

seconds immediately preceding the set tasks, the toy design, or creature design. 

In the second experiment both of the toy and the creature examples were shown 

to the students prior to the first design task. The second example was shown 23 

minutes prior to the beginning of the start of the second task (the delayed 

condition). The order of the two tasks (creature and toy generation) was 

counterbalanced as in the first experiment. 72 

The results of the analysis of variance in the second experiment for both 

toy and creature cases in the use of immediate and delayed examples confirmed 

70 Ibid. 
71 Ibid. 
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the results of the first experiment.73 Once again, more of the designs of students 

who viewed examples contained features of the examples when compared with 

the Control group. The 23 minute delay between showing the examples and 

testing the relevant task did not significantly diminish the constraining effects of 

examples in the creative generation task.74 Thus Smith eta/. concluded: "longer 

delays may be needed to find a significantly diminished conformity effect."75 

In the third experiment conducted by Smith, Ward, and Schumacher, 80 

students participated. The design of the experiment was identical to their first 

experiment with the following exceptions: "Only one task, creature generation, 

was used in the experiment." Additionally, besides the standard examples and 

control conditions, as in the first two experiments, there were two more 

treatments in the third experiment. Half the group that received treatment 

(example/conform group) were shown the examples and given the following 

instructions: 

The examples you examined are some of the best ideas that 
people have had for this task. Although you should not copy any of 
these ideas exactly, it would be preferable if you could generate 
ideas like these.76 

The other half of the treatment group (example/diverge group) was shown 

the three examples but were told: 

We have found that examples like those you examined restrict 
people's creativity. Try NOT to restrict your ideas. When the 

72 1bid. 
73 1bid. 
74 Ibid., p. 842. 
75 Ibid., p. 843. 
76 1bid. 
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drawing task begins, .please generate ideas as different as possible from 
the examples given.7 

As in the first two experiments, an effect of conformity was found in this 

experiment. This experiment's goal was to examine whether or not the students 

conformed because they assumed that they should, or that they conformed by 

merely viewing the researchers' examples, even without intentional efforts to 

conform. The results showed that "instructions to conform increased conformity 

and instructions to diverge from the examples provided did not decrease 

conformity. Therefore, the conformity associated with the examples appears to 

be caused by unintentional memory of the examples, not by subjects' 

assumptions that they should try to conform to the examples."78 

These three experiments indicate that designs conform when examples 

are provided and therefore constrain the generation of more imaginative ideas?9 

In the three experiments, conformity was not caused by the subjects' 

assumptions that their ideas should be similar to the examples provided.80 In fact, 

conformity did not diminish when the subjects were instructed not to conform 

which means that conformity was unintentional.81 

The results of the Smith eta/. research indicate that reliance on examples 

to solve problems should be critically examined. In this dissertation, the 

researcher argues that Smith eta/. 's selection of their examples and their 

77 1bid. 
76 Ibid., p. 844. 
79 1bid. 
60 Ibid. 
61 Ibid. 
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features might contribute to the reasons for conformity in the subjects' designs. 

In the case of architectural design, she anticipates that subjects might be 

encouraged to conform to the characteristics of an example given if it portrays 

similar styles or contains, as in the case of Smith eta/., three similar features 

among them. Since the examples presented in Smith eta/. were very similar to 

one another, especially in the cases using examples of creatures, the design of 

the experiment perhaps forced subjects to conform. Motivating images do not 

have to be topological solutions to the problem posed. They could be distinctly 

different images, such as the design for a house motivated by an example of a 

Greek temple. Totally unrelated images, such as abstract expressionist paintings, 

may also inspire the design for a house, and these may result in more creative 

design solutions. 

The Impact of Examples on Creativity. In "How Examples May (and May 

not) Constrain Creativity," Marsh eta/. investigated and re-tested Smith eta/. 's 

conformity hypothesis through modifying the three experiments.82 They increased 

the number of motivational examples given in the first experiment which led to 

increased conformity. In the second experiment Marsh eta/. provided examples 

that covaried features that are naturally uncorrelated in the real world which led 

to a greater subjective rating of creativity. In the third experiment, they increased 

the delay time between presentation of design examples and the test. This 

resulted in increased conformity. Examining the "total output, the elaborateness 

of [students'] design[s], and the noncritical features did not confirm that the 
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conformity effect constrained creative output in any of the three experiments."83 

Creative designs may and may not conform with examples provided. 84 

The main results of Marsh eta/. 's research indicate that: 

1 . Designs conformed with any motivating example provided prior to 

design. 

2. Increasing the number of motivating examples that were similar to 

each other increased the conformity effect. 

3. Motivating examples with uncorrelated features led to a greater 

subjective rating of creativity. 

4. Delaying time between seeing a motivating image and the actual 

design action increases the conformity of the design to match features 

of the examples provided.85 

A summary of the experiments of Smith eta/. (1993) and Marsh eta/. 

(1996), demonstrate how design examples given to subjects prior to commencing 

a design negatively influence creativity. People's design solutions incorporate 

features of examples shown or related exemplars that are retrievable from 

memory.86 This suggests that characteristics of any examples provided are 

critical in terms of their effect on motivating design solutions. In addition, 

providing too many examples that are similar have negative results because they 

82 Marsh et a/. 
83 Ibid. p. 669. 
84 1bid. 
85 Ibid., pp. 669-680. 
86 1bid. 
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can block the mind's search for novel solutions, while examples that do not 

share features stimulate creativity. 

From their results, the researcher of this dissertation recognizes the 

importance of careful consideration in the selection of motivating examples. For 

example, the use of earth-like animals to motivate the creation of space 

creatures hindered creativity. Since earth-like creatures provided as examples 

resulted in too many similarities in the space creatures, the researcher proposed 

that in order to produce more creative designs the motivation examples should 

not share any feature liable to influence the design solution. Motivating the 

designing of space creatures could have been more successful if the motivation 

tool provided was something unlike earth's animals. Rather, something that 

would conjure up the thinking of a novel design could result in more creative 

ideas than images providing ready-made solutions. The retrieval of exemplars of 

known earth animals from one's memory may restrict creativity while the task of 

using broader knowledge frameworks to generate designs motivates more novel 

designs (Ward, 1994).87 

Breaking Away from Shared Categorical Properties by the Use of 

Instructions. In "Structured Imagination: The Role of Category Structure in 

Exemplar Generation," Thomas B. Ward tested "structured imagination" in four 

experiments using psychology students. 88 He was concerned with whether 

87 Thomas B. Ward, "Structured Imagination: The Role of Category Structure in Exemplar 
Generation," Cognitive Psychology~ v. 27, no. 1, August 1994, pp. 1-40. 
88 Ward, p. 1. 
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imagination was structured in a predictable manner, and with the type of 

properties and characteristics the various solutions have.89 

In the first experiment, students enrolled in an introductory psychology 

class were asked to imagine, draw, and describe an animal living on a planet that 

was very different from earth. They were also asked to generate a second 

member of the same species and a member of a different species that lived on 

that planet. Ward tested the first drawing's categorical properties that are typical 

of animals on earth, the differences within the species, and the differences 

across species including in each case bilateral symmetry, shape, appendages, 

sense organs, gender, size, color, and texture. The results of this experiment 

showed that the majority of imagined creatures were structured by properties that 

are typical of animals on earth where shape, appendages, and sense receptors 

varied across species but rarely within species. 90 

In his second experiment, Ward told his subjects that the animals living on 

this different planet had feathers, or fur, or that they lived in water and had 

scales. The results showed that "those who were told that the animal was 

feathered were more likely to produce creatures with wings and beaks, and those 

told it lived in water and had scales were more likely to produce creatures with 

fins and gills relative to subjects who were told the animal was furry or who were 

given no specific features."91 

89 Ibid., p. 5. 
90 Ibid., p. 1. 
91 Ibid. 
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The third experiment sought to determine whether subjects approach the 

task of imagining non-earth-like animals based on retrieving known exemplars. 

An example of imagining based on retrieving known exemplars is when feathered 

creatures are drawn with wings because "feathered" leads people to retrieve 

exemplars of birds--which happen to have wings. Another method is based on 

accessing general principles such as asking oneself why it makes sense for 

feathers and wings to be correlated and reasoning from a more general 

understanding about the kinds of organisms that could survive in the particular 

environment.92 "Subjects were asked to imagine and draw an animal that might 

live on a planet completely different from earth."93 The subjects were told either 

that the animal was feathered or had fur and that the planet was either mostly 

covered with seas, or with molten rock with only small islands of solid land 

between them, or as having extremely violent winds swirling around the entire 

planet from about two feet off the surface all the way into the upper reaches of 

the atmosphere.94 

The results of the third experiment showed that "many subjects approach 

the task of imagination by retrieving exemplars of known earth animals, but that 

instructions and task constraints can lead to greater use of broader knowledge 

frameworks."95 Subjects responded to the environmental demands of the various 

planet descriptions by adapting the imagined creature to the novel environment 

92 Ibid., p. 18. 
93 Ibid., p. 20. 
94 Ibid., p. 20. 
95 Ibid., p. 1. 
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using their general knowledge about the kinds of animals and the attributes that 

would be adapted to particular kinds of environments. For example, there were 

more flying creatures designed for the molten rock-fur category than in the windy

feathered condition. 

In the fourth experiment, 

subjects in three of four conditions were asked to imagine an 
animal on a planet completely different from earth. Of those 
individuals, the 22 subjects in the Control condition were given no 
special instruction about how to create that animal. The 22 subjects 
in the Wild Imagination condition were told that they should use 
their wildest imagination and not to be concerned with creating an 
animal that would make sense or be believable to anyone else. The 
22 subjects in the Believable condition were instructed to try to 
create an animal that would be believable to other people and that 
could actually exist. The remaining 28 subjects participated in an 
Earth condition in which they were told to imagine an animal living 
on an as-yet-undiscovered island on earth.96 

No further information about how to develop their animals was provided. 

The results of the fourth experiment indicated that: 

1. The structuring of imaginary creatures is not entirely dependent 
on the expectation that believable creatures are required. 

2. Subjects produced symmetrical creatures with appendages and 
sense organs even when they were encouraged to use their 
wildest imagination. 

3. Subjects more often report relying on specific instances of earth 
animals to develop their creatures than on general knowledge 
about animals, environmental considerations, or information 
about fictional space creatures.97 

The results show how important instructions are, and the role of the 

instructor in motivating subjects to derive their designs using general knowledge 

and environmental considerations as opposed to mimicking and copying known 

96 Ibid., pp. 25-26. 
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problem solutions. Ward's experiments clearly show that "encouraging people to 

move to more abstract problem characterizations will lead to more innovation."98 

For example, he found that by directing students to think of the basic knowledge 

of categories and characteristics encouraged more creative designs than 

reminders of potential solutions.99 In addition, she learned of the importance in 

providing designers with instructions to accompany motivational images. 

Instructions can be seen as task constraints to manipulate designers to consider 

the analogous aspects of the motivational examples rather than merely 

mimicking them. 

Smith et al., Marsh et al., and Ward recognize that past experiences are 

recalled by people when they engage in creative design tasks. Whether to self-

motivate or to suppress conformity, previous examples and personal experiences 

are often brought to bear. 

The researcher argues that in order to animate novel design ideas any 

image used for motivation should be unlike the sought design solution. One 

should not use an image of a hospital building to motivate the design of a new 

hospital. To avoid conformity through the use of various images to stimulate 

ideas the researcher believe that abstract expressionist paintings which lack 

figural modular components will allow a wider and more unusual range of ideas 

to surface. This will occur through their ambiguous predictable but non-figural 

modular components characterized by the multi layering of color, varied paint 

97 Ibid., p. 28. 
98 Ward eta/. p. 198. 

39 



thickness, layered color structures, and ambiguous shapes, spaces, and 

forms. 100 Non-figural modular components of abstract paintings provide a tool 

that have potential for freeing in the mind similarities between abstract 

expressionist paintings and what they motivate. Since abstract paintings are non-

figural, conformity with them as motivation tools is less than can be found with 

the use of images of familiar works of architecture. 

Abstract Line Drawings as Motivational Tools. Ronald A. Finke carried out 

research to test the use of abstract line drawings such as circles, cylinders, 

cubes, as motivational tools in the process of designing creative practical 

objects. 101 In his experiment, subjects were first requested to imagine forms 

obtained from combining three randomly selected abstract line drawings from 

fifteen examples (see Figure 2.1 ). Secondly, they were asked to interpret the 

forms produced representing particular object or design. 

The results showed that subjects were more likely to discover a creative 

concept when the "interpretive categories" were specified randomly than when 

they were freely chosen, and when the interpretive categories were specified 

after the subjects had constructed their imagined forms than during or before 

construction.102 Finke showed that delaying categories given encouraged the 

exploration of interpretive possibilities that were not considered previously when 

99 1bid. 
100 Mathewson, p.44. 
101 Finke, "Creative Imagery," pp. 20-95. 
102 Ibid. The allowable interpretive categories included furniture, personal items, vehicles, 
scientific instruments, appliances, tools and utensils, weapons, and toys and games. 
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the preinventive structures were generated without them. Consequently, 

unexpected categories enhance creative discovery. 103 

0 [) 
6 CJ ~ 

Figure 2.1 Finke's used object parts in his experiments on generating and 
interpreting pre-inventive forms. 

Source: Excerpted from Finke, Creative Imagery: Discoveries and Inventions in 
Visualization, 1990. 

Finke's results strengthened the researcher's belief that the use of 

unexpected and unrelated material can be more galvanizing than the use of 

much more familiar motivational tools especially the use of abstract expressionist 

paintings. Finke's research will be discussed later in this chapter under the 

subsection, "Creative Imagery." 

In summary, this section discussed motivation as a step that might lead to 

creative insights. The review of literature revealed the importance of selecting the 
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correct motivational tools and their effects on design outcomes. Features such 

as structural balance system or color could be shared with the motivation images 

or idea. However, the more related they are, the more conforming and the less 

creative are the solutions. In addition, the use of more ambiguous examples, 

such as Finke's unexpected categories, may be more motivating, especially 

when they are random and specified after the initial insight is made. This is worth 

investigating in the architectural design field. 

The findings of this part of the literature search indicate the justification 

and use of abstract expressionist paintings as motivation tools to motivate 

creative architectural design ideas. They support the need for the type of 

experiments carried out in this dissertation research. 

Use of Metaphors as Motivational and Creativity Tools 

Metaphors, besides being tools for understanding, are motivational 

devices for creative discovery (see Ricoour, 1977; Seitz, 1999; Kogan, 1983; 

Runco and Okuda, 1988; and Coyne, Snodgrass, and Martin, 1994). Various 

researchers have studied metaphorical interpretations of images and verbal 

constructs, including Jay Seitz, 1999; Runco and Okuda, 1988; Marc Treib, 1982; 

and Finke, 1990. 

The background for studies concerning metaphor and creativity is founded 

on the basic assumption of N. Kogan (1983) that children's perception of 

similarities between disparate or dissimilar categories is the origin of creative 

103 Ibid. 42 



thought. 104 Similar assumptions were made two thousand years earlier by 

Aristotle, and within the last fifty years by Ricoour and Lakoff. 105 The metaphoric 

ground was based on interpreting and reflecting upon visual perception of similar 

and dissimilar categories. The investigation of E. Winner, M. McCarthy, and H. 

Gardner (1980) characterized this perceptual domain by the recognition of color, 

shape, and movement.106 In another depiction of the perceptual domain, James 

H. Mathewson characterized categories of the visually perceived by motion, 

pattern, color, and surface features using a gathering term: "modular 

components." 107 

In "The Development of Metaphoric Understanding," Seitz chose the study 

of metaphor stimulated by Ricoour's theoretical frames (1975) describing, like 

Kogan (1983), metaphor as "the kernel of creative thought."108 He investigated 

"conceptual metaphors, pictorial metaphors, and metaphoric insights."109 His 

104 N. Kogan, "Stylistic Varaition in Childhood and Adolescence: Creativity, metaphor, and 
cognitive styles," Handbook of Child Psychology: Vol. 3. Cognitive Development, eds. J. H. 
Flavell and E. M. Markman (New York: Wiley, 1983), pp. 630-706. 
105 Aristotle, (384-322 B.C.) The Rhetoric and the Poetics of Aristotle, intro. Richard McKeon 
(New York: Random House, 1954). George lakoff, "The Contemporary Theory of Metaphor," 
Metaphor and Thought, 2'd edition, ed. Andrew Ortony (Cambridge, MA: Cambridge University 
Press, 1993). Paul Ricceur, (1913-) The Rule of Metaphor: Multi-disciplinary studies of the 
Creation of meaning in Language, trans. Robert Czerny, Kathleen Mclaughlin, and John Costello 
~Toronto: University of Toronto, 1977). 
06 E. Winner, M. McCarthy, and H. Gardner, "The ontogenesis of metaphor," R. P. Honeck and 

R. R. Hoffman (Eds.), Cognition and figurative language, (Hillsdale, NJ: Erlbaum, 1980), pp. 341-
361. 
107 Modular components are explained by James H. Mathewson, "Visual-Spatial Thinking: An 
Aspect of Science overlooked by Educators," Science Education, v. 83, no. 1, January 1999, pp. 
33-54, p.44. 
108 See Ricceur's theoretical frame in the introduction section. Paul Ricceur, (1913-) The Rule of 
Metaphor: Multi-disciplinary studies of the Creation of meaning in Language, trans. Robert 
Czerny, Kathleen Mclaughlin, and John Costello (Toronto: University of Toronto, 1977). 
109 Jay A. Seitz, "The Development of Metaphoric Understanding: Implications for a Theory of 
Creativity," pp. 1-12. A report on the website: http://www.york.cuny.edu/-seitz/430Report.htm 12 
pages, sited on July 1, 1999. No dates appeared on the document. 
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study involved forty M=4;5 and forty M=6;6 year old children. 110 Seitz tested the 

effect of pictorial and word motivational tools on children's creativity. He used 

sixteen triads of sets of three-image combinations (image of a baby, a rosebud, 

and diapers) to motivate metaphoric assumptions between pictures that are like 

one another as opposed to sets of three-word combinations (baby, rosebud, 

diapers) to motivate metaphoric associations between words. 111 The 

experimenters asked the students to state which two out of three pictures or 

words are alike? Why are they alike? And in what other ways are they alike? 

Seitz tested children with sixteen triads, each including either three pictures or 

three words. The sets of pictures/words belonged to one of six distinctive 

categories. Categories included; 

110 M=4;5 indicates that the first group he studied included students who's mean age is four years 
and five months, and M=6;6 indicates that the second group he studied included students who's 
mean age is six years and six months. 
111 Seitz, The triads included the following words/pictures: 

1. Ice cream, clouds, scoop (PC) 
2. Long-haired girl, hanging plant, hat (PS) 
3. Stick of butter, school bus, bread (PC) 
4. Building, giraffe, window (PS) 
5. Sad girl, weeping willow tree, park bench (PH) 
6. Tired runner, dry plant, sneakers (PH) 
7. Angry man, storm, coat (PH) 
8. Sweet perfume, bright sunshine, bottle top (CM) 
9. Soft sound, pillow, ear (CM) 
10. Smelly trash, noisy tires, paper (CM) 
11. Unfriendly man, rock, shoes (PP) 
12. Happy man, sun, car (PP) 
13. Kind mother, heater, purse (PP) 
14. Violin, singing bird, music stand (TX) 
15. Baby, rosebud, diapers (TX) 
16. Fish on hook, plane on fire, ocean (TX) 

The abbreviations at the end of each line indicate the type of metaphoric relationship. 
PC=perceptual/color, PS=perceptual/shape, PH=physiognomic, CM=cross-modal, 
PP=psychological-physical, TX=taxonomic. The order of items in each triad is target, non literal 
match, literal match. 
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1. Color matches (perceptual/color, PC) such as comparing a cherry 

lollipop to blood. The ground for similarity is the nonliteral features of 

color rather than the literal features considered in comparing, for 

example, a cherry lollipop to an orange one. 

2. Shape matches (perceptual/shape, PS) such as comparing a cherry 

lollipop to a frying pan.112 The ground for similarity (match) is the 

nonliteral features of shape between the lollipop and the pan rather 

than the more literal features considered in the comparison, for 

example, that of a cherry lollipop (round in shape) to a cherry lollipop 

that may have the shape more like a lemon (more elliptical with pointed 

ends). 

3. Cross-modal or synesthetic metaphors (CM) such as comparing a 

sound to a smell or visual experience to touch. For example: "the smell 

of her perfume was like bright sunshine." 

4. Physiognomic matches (PH) such as finding similarity between 

emotional qualities and inanimate objects. For example: "the child says 

that a pretzel looks like a human face that is smiling." 

5. Psychological-physical matches (PP) such as comparing physical 

aspect of an object to a psychological characteristic or mental state of 

a person. For example: "she is a warm person." 

112 The child must compare them based on the shape in order to perceive similarities between 
them. 
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6. Taxonomic matches (TX) such as comparing two things with no 

physical resemblance and basing the comparison on an abstract 

property. For example; the sound of the violin is like a singing canary. 

The multivariate analysis of variance {MANOVA) indicated that age was 

significant (p<.001 ). Seitz's results revealed that younger children do better on 

the "three-point scale" utilizing the pictorial medium suggesting a picture 

superiority effect. 113 This means that in the case of younger children, pictures 

would better aid the understanding of metaphor over words. Older children 

showed a word superiority effect for more conceptual metaphors because of the 

increasing use of language and influence of formal schooling.114 Younger 

children were motivated by the images of a baby, diapers, or an angry man, for 

example, while older children made more creative metaphors when motivated by 

written words and terms such as "baby," "diapers," or "angry man," for example. 

Since adult creativity draws on perceptual, cross-modal, physiognomic, 

and conceptual metaphoric understanding of later childhood experiences and 

knowledge gained (Gardner, 1991; Seitz, 1999), Seitz concluded that: "adult 

113 The three-point scale is from zero to two and is represented in the following manner: 
1. "Zero--Child matched on a literal basis or gave no response at all." 
2. "One--Child demonstrated partial knowledge of the nonliteral similarity, but failed to offer 

an adequate explanation (Example: for triad# 8, consisting of sweet perfume, bright 
sunshine, and a bottle top, the child responded, ''that's spraying and the sun is shining," 
This response was a purely perceptual one failing to demonstrate understanding of the 
underlying cross-modal equivalence)." 

3. "Two--Child demonstrated complete knowledge of the underlying nonliteral similarity as 
revealed through an appropriate explanation (Example: For triad # 14, the child 
responded, "The bird sings sometimes and you can use it (violin) to make music." This 
response correctly identified the conceptual equivalence underlying the match)." 

114 Seitz, p. 1. 
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creativity necessarily draws on both early metaphoric experiences as well as 

later metaphoric insights that develop as a result of learning."115 

Seitz's research suggested a reliance of creativity on verbal and pictorial 

metaphors; therefore, the researcher based her experiments in this dissertation 

on the metaphorical abilities of adults. She foresees the importance of metaphor 

in promoting creativity. Thus her research is based on providing opportunities for 

architectural students to use metaphor as a role in the process of design. In order 

for the metaphoric employment to be farthest from literal interpretations, she 

suggests the use of abstract expressionist paintings to motivate architectural 

designs. 

A study on metaphorical interpretation of verbal constructs is presented in 

"Problem Discovery, Divergent Thinking, and the Creative Process," by Runco 

and Okuda.116 They administered three divergent thinking tests to a group of 

adolescents.117 In order to compare the results of these verbal tests, each 

contained three "presented" problems, for example, "Name all of the things you 

can think of that move on wheels" and one "discovered" problem, for example, 

"Find a problem and then list solutions for it."118 Their aim was to find the number 

115 Ibid., p. 1, See also H. Gardner, The Unschooled Mind: How Children Think and Schools 
Should Teach (New York: Basic Books, 1991 ). 
116 Mark A. Runco and Shawn M. Okuda, "Problem Discovery, Divergent Thinking, and the 
Creative Process," Journal of Youth and Adolescence, v. 17, no. 3, 1988, pp. 211-220. 
117 1bid. 
118 The following is an example of a discovered problem: 

"On the previous pages, you were asked to give "instances" of something ([that 
is], things that are square, strong, or move on wheels). Here we would like you to 
choose a category and then list instances of it [uses of it, and similarities 
between it and another one]. Now you can choose something to make thinking of 

47 



of creative responses resulting from the presented problem compared to those 

from the discovered problem. 

They performed the verbal test on 19 boys and 1 0 girls between the ages 

of 15;11 and 17;7.119 Students were informed that there were no wrong answers, 

and that they should give as many responses as possible. The students were 

then asked to find similarities among the answers to the various questions 

mentioned above. They were then asked to choose two objects which they 

thought were alike and then to list the groups of ideas that made them similar. 

The answers were tested against the Creative Activities Check List developed by 

Runco in 1986.120 The results indicated that the discovered problem item elicited 

significantly more ideas on: 

• The Instances test (p < .001) 
• The Uses test (p < .001) 
• The Similarities test {p < .001) 

Runco and Okuda found that "adolescents generate ... significantly more 

responses to the discovered problems than [to] the presented problems."121 

Correlation between presented problems and discovered problems was .32, a 

low correlation. The discovered problem, Runco and Okuda concluded, allowed 

participants to select personally meaningful tasks, thus the difference between 

the presented and the discovered problems could reflect attitudinal components 

ideas easy! Be certain to choose a category that will allow you to give many 
responses. Keep in mind that the more ideas [you produce], the better!" 

119 Ages between 15; 11 and 17;7 indicate that the group studied included students whose ages 
range between 15 years and 11 months and 17 years and 7 months. 
120 Mark A. Runco, "Divergent Thinking and Creative Performance in Gifted and Nongifted 
Children, Educational and Psychological Measurement, v. 46, 1986, pp. 375-384. 
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of divergent thinking. 122 The results also indicated that problem discovery is 

associated with creative performance in adolescents as the scores were higher 

when compared to the presented problem scores. Runco and Okuda suggest 

that creativity and ideational fluency among students would be best activated by 

assigning tasks that are extremely open-ended to allow the students' their own 

discovery, 123 such as the discovered problems identified in the Uses project; i.e., 

"choose an object and then list uses for it."124 

One learns from Runco and Okuda that open-ended tasks or lack of 

control provides students or designers with more opportunities for discoveries. 

Through this act of discovery they take more personal responsibility in 

identifying questions that require to be answered, building metaphorically on 

their recollections of ideas. In this dissertation, focus is made on the act of 

discovery and metaphorical interpretation to pursue creative design. The open-

ended task of interpreting and metaphorically building on abstract paintings was 

used. 

To address the issues concerning appropriate metaphors for design, 

Richard Coyne, Adrian Snodgrass, and David Martin's research on metaphor in 

architectural design presentation is appropriate. 125 In this briefly reported study 

on architectural students' design experiences, with particular focus on the use of 

121 Runco and Okuda, p. 214. 
122 Ibid., p. 219. 
123 Ibid., p. 218. 
124 Ibid., p. 214. 
125 Richard Coyne, Adrian Snodgrass, and David Martin, "Metaphors in the Design Studio," 
Journal of Architectural Education, v. 48, no. 2, September 1994. 
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metaphor as an insight into the workings of thought and understanding in the 

design process, Coyne eta/. examined the design process imposed on three 

groups. 126 The purpose was to examine the way metaphors are used in the 

students' verbal presentations of various projects. The first study utilized teams 

of third-year design students who participated in a four-week intensive design 

experience for a performing arts museum. The second study used volunteer 

students to participate in a thesis test where romanticism and objectivism played 

major roles as the guiding metaphors in their design process. The third study 

involved volunteer students who presented to their peers and teachers some of 

their own completed projects. 

In the research program they explored privileging and difference in 

metaphor through the analysis of oppositions in the three groups.127 The 

research paper did not provide information about the number of participants, nor 

the procedures of the experiment, nor whether each test group came from the 

same, similar, or dissimilar populations. 

Coyne et a/. tape-recorded the student presentation reviews and 

examined these and their written reports. The findings included a discussion of 

126 Ibid., p. 114.Coyne eta/. concluded: 
1. There is a close relationship between design and metaphor that provides insight into 

effective design education; 
2. Metaphor operates through privilege, directing concern, and the identification of difference; 
3. Design involves the generation of action within a collaborative environment in which there 

is the freeplay of enabling metaphors. 
127 Privileging and difference are the ways by which a metaphor is constructed. In privilege one 
judgment overpowers the other, in difference one judgment overthrows another. Oppositions 
were like indoor and outdoor, front and back, upstairs and downstairs. 
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metaphors used in students' design and thesis presentations. 128 In contrast to 

the more usual objective/analytical and subjective/intuitive methods used in the 

typical design processes, the use of metaphor allowed an exploration of new 

ideas for design.129 Coyne eta/. claimed that metaphor is not the replacement of 

one thing by another, as in the use of symbol, but a reflection on the unknown 

by means of the known to further understanding. The method of metaphor can 

often be scientific; for example, mathematical equations and measurable entities 

in the various disciplines are also metaphors. Coyne eta/. believe that to 

assume infinity in an equation, to use a ruler to measure length, or to state that 

"education is like a sea," are all similar metaphors. These metaphors are not 

logical for the entities they represent have little to share besides common 

characteristics. There is no logical relationship between the "sea" and 

"education," yet education can be understood by some of the characteristics we 

attribute to the sea, such as its depth, vastness, and horizon. Coyne eta/. called 

such representation an "entailment" that metaphor carries; 130 it claims this 

representational relationship and does so by "revealing" and "concealing."131 

The nature of entailment is related both to the understanding and to the 

contextual boundaries of a situation. In the act of seeing one thing as another, 

problems can be revealed and actions suggested for resolution. To see design 

as "state-space-search" may entail "setting goals, defining the design space, 

128 Students were not instructed to use metaphors, they used them of their own free will. 
129 Coyne eta/., pp. 113-125. 
130 Ibid., p. 114. 
131 Ibid. 
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establishing decision points, ordering actions."132 Concealing means to point to 

the selection of one thing and the rejection of another. 133 

From the explanations on revealing and concealing, two acts required to 

make selection, Coyne eta/. believe that metaphors entail "privilege."134 Not all 

metaphors are suited to the particular situation at hand, there are those more 

appropriate than others. 

When drawing, as one makes basic geometrical shapes on the paper one 

cannot help identifying hidden or invisible lines, spaces, force fields, etc. For 

example, examining a square might suggest the appearance of the diagonal, 

while looking at two squares might reveal a visual connection between them. 

Simultaneous visual acts on various entailments can result in the emergence of 

new shapes which are not always geometrical, but may take the form of natural 

or recognized shapes, such as a leaf. Coyne eta/. suggested that the significant 

entailments of a designer involved a "hermeneutical process"135 in which the 

design process comprises the continuous gathering and exploration of related 

information and the working of it to fit the situation. 

These researchers summarized six steps in metaphor use through which 

design can be developed. They are: 

132 Ibid. 
133 This idea of revealing and concealing is integral to Crick and Mitchison's research on the 
brain activity of completion and classification of inputs in order to understand and interpret. 
Francis Crick and Graeme Mitchison, ''The Function of Dream Sleep," Nature, Vol. 304, no. 
14. July 1983. Their research will be discussed later under "Interpreting Abstract 
Expressionist Paintings." 
134 Coyne eta/., p. 114. 
135 Coyne eta/., p. 115. Also see Adrian Snodgrass and Richard Coyne, "Models, Metaphors 
and the Hermeneutics of Designing," Design Issues, v. 9, no. 1, 1992, pp. 56-74. 
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1. "The articulation of metaphors and their entailments within the current 
design situation. 

2. The identification of the metaphors through which certain tacitly 
generated design actions make sense. 

3. The critical questioning of the appropriateness of particular 
metaphors for the current situation. 

4. The comparison of metaphors. 
5. The interpretation of what certain metaphors entail in the 

situation. 
6. The restatement of an understanding of the situation in terms of 

different metaphors."136 

Metaphors are not unconstrained intuitions, rather they are a powerful 

"complex web of relations in which particular metaphors have use."137 Coyne et 

a/. concluded that metaphors have two main values in education; first, they "play 

a role in softening the assertions of certain participants that the problems they 

see are fundamental--disabling the force of objectivism."138 Second, "they 

encourage us to explore the hidden entailments of our metaphors, to reveal the 

hidden assumptions in that which we regard as obvious."139 From their three 

studies, Coyne eta/. learned that the design studios act as a "forum for 

diversity .. where challenging metaphors are expected to be explored. 140 

This research provides a useful discussion on the use of metaphors in 

architectural education, as well as the positive design strengths metaphors 

provide. Softening the students' assertions as well as encouraging the 

exploration of hidden entailments provide a background for a method that can 

motivate creative architecture. In this dissertation, the work of the results of 

136 Ibid,. p. 116. 
137 Ibid. 
138 Ibid., p. 122. 
139 Ibid. 
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Coyne et a/. suggest the use of abstract paintings and the metaphors they 

induce to enable architectural design students to better develop their own 

intrinsic motivations. 

The metaphorical process of generating design ideas from abstract 

painting is cognitive and interpretive. Metaphors, as Lakoff explained, are 

"correspondences across inference patterns," where a novel source domain 

knowledge structure corresponds to a target domain knowledge structure. 141 The 

condition on the application is that "image-schema structure [must be] preserved 

by metaphor."142 Similarly, Ricreur identified metaphor as an application of one 

order into another. Ricreur's metaphorical process can be explained in seven 

steps: 

1. realizing properties, 

2. finding a similar example suitable for the desired property which 

needed to be explained, 

3. borrowing that example, 

4. opposing the borrowed on the proper, the one that is ordinarily 

used for the situation (for example, "science is like a vast sea;" the 

sea is borrowed, including its characteristic of vastness to describe 

the science), 

140 Ibid., p. 122. 
141 Lakoff, p. 210. This idea is similar to that of Coyne eta/. where metaphor are not the 
replacement of one thing by another, as in the use of symbol, but a reflection on the unknown 
by means of the known to further understanding. The known and the unknown are parallel to 
the source and the target domains. They carry the same meaning. 
142 Ibid., p. 214. 
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5. making comparisons in order to adapt one concept to the other, 

6. interpreting by filling in the missing information, 

7. replacing the "proper" by the "borrowed.''143 

What is gained from this metaphorical act is the explanation and 

understanding of one finding by using a borrowed example. 144 

In the fourth century B.C., Aristotle identified metaphor as a finding of 

similarities among the dissimilar.145 Twenty-six hundred years later, Ricoeur 

defined it as an intelligent and creative act of interpretation.146 Recently, 

Lakoff, in "The Contemporary Theory of Metaphor," provided a detailed 

explanation derived from both Aristotle and Ricoeur in which he described a 

simplified process he called the "invariance principle."147 It implied that: 

1 . Metaphors are asymmetrical and partial mappings across conceptual 

domains.148 

2. Each mapping is a fixed set of ontological correspondences between 

entities in a source domain and entities in a target domain.149 In 

Cognition and the Visual Arts, Robert Solso called these connections 

the "hidden units."150 

143 Ricreur, p. 17. 
144 1bid. 
145 Aristotle, (384-322 B.C.) The Rhetoric and the Poetics of Aristotle, intro. Richard McKeon 
lNew York: Random House, 1954). 
l 46 Ricreur. 
147 Lakoff, p. 38. 
148 Ibid. 
149 1bid. 
150 Hidden Unites are explained in Robert L. Solso, Cognition and the Visual Arts, 
(Cambridge, MASS.: The MIT Press, 1996), pp. 258-59. 
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3. When the fixed correspondences between entities are activated, 

mappings can project source domain inference patterns onto target 

domain inference patterns. 151 

4. Metaphorical mappings obey the lnvariance Principle. He meant that 

the image-schema structure of the source domain is projected onto 

the target domain in a way that is consistent with inherent target 

domain structure. Image-schema structure is always preserved by 

metaphor. 152 

5. Mappings are grounded in the body and in everyday experience and 

knowledge. 153 

6. There are two types of mappings: conceptual mappings and image 

mappings, both obey the invariance principle. 154 

In this dissertation's charrette experiment, students' participation in two of 

the groups carried out the process of metaphorical interpretation of abstract 

paintings or photographs of architectural examples. The design was a result of 

realizing, interpreting, and adapting. Other researchers (Crick and Mitchison; 

1983, Mednick; 1978, Rothenberg and Hausman; 1976, Marks; 1990, Solso; 

1996, Goldschmidt; 1991, Coyne eta/.; 1994, and March Landau, and Hicks; 

1996) also support the reliance of design on the act of metaphorical 

interpretations. Their theories agree with those of Lakoff, yet the latter has a 

151 Lakoff, p. 38. 
152 Ibid. 
153 1bid. 
154 1bid. 
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more comprehensive perspective which makes the other theoreticians' ideas fall 

under his metaphorical framework, described in 1 through 6 above, as identified 

in "The Contemporary Theory of Metaphor."155 

As a summation of research on metaphors, the researcher portrays the 

process occurring in design utilizing the work of Ricoour, Lakoff, Goldschmidt, 

Coyne eta/. and others. She deduced that metaphors might develop in the minds 

of architectural students according to the following mental processes: 

155 1bid. 

• A realization of aesthetic qualities, structural forms, and spatial 

characteristics (realization of images). 

This was discussed in a variety of ways and under various 

terminologies such as Completion and classification of 

abstract input introduced by Crick and Mitchison,156 and under 

Concretization of the work of art introduced by Roman 

lngarden.157 

• An interpretation through the application of knowledge, and 

experience through finding similarities. 

Discussed by: Aristotle and Ricoeur as a recognition of the 

similarities among dissimilars, through persuasion, 

conceptualization, explanation, graphical reflection, 

exploration, and discovery; 158 also discussed under novel 

156 Crick and Mitchison, pp. 111-114. 
157 tngarden, "Artistic and Aesthetic Values," pp. 91-106. 
158 See Ricoour and Lakoff. 
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associations by Mednick;159 and by Gabriela Goldschmidt in her 

research on the dialectics of sketching under modification by 

drawing and redrawing to interpret what is seen.160 However to 

more to the interpretative stage the power of suggestion would be 

needed such as advocated in the research of Finke, March eta/., 

Smith eta/., and ward. 

• An adaptation of what is recognized to what is required including the 

context; adaptation of interpretations to the design requirements (for 

the purpose of production). 

Rothenberg and Hausman discussed it under the topic of 

associations among neural networks was what constructed 

an output. 161 Crick and Mitchison and Marks explicate the idea 

that selection among associations could be done via selecting a 

specific brain network and a path within it. 162 In a design 

process students resisted conformity to the familiar as shown by 

the experimental analysis of Marsh, Landau, and Hicks.163 This 

was analyzed as input vs. output relationships by both Solso 

and Crick and Mitchison.164 

• Finally, the production of design that fulfills its demands. 

159 Sarnoff A. Mednick, "The Associative Basis of the Creative Process," The Creative 
Question (Durham, NC: Duke University Press, 1978), pp. 227-37. 
160 Goldschmidt, pp. 123-43. 
161 Rothenberg and Hausman, pp. i-vi. 
162 See Crick and Mitchison, and Marks, pp. 1-30. 
163 Marsh eta/., pp. 669-680. 
164 See Solso, pp. 258-59, and Crick and Mitchison, pp. 111-114. 
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These included the pragmatic, the aesthetic, and the novel. MacKinnon 

introduced these characteristics as the criteria for a creative design: originality, 

adaptiveness to the function, sustainability of concepts, pertinence of 

aesthetic qualities, and contributing to the human existence and adding 

new dimensions and principles. 165 

Motivation through Creative Imagery 

The research of Smith eta/., Marsh eta/., Ward, and Finke used images 

to motivate creative designs as previously discussed in the section on Motivating 

and Nurturing Creativity. They used graphic images of design solutions in their 

creative processes with the exception of Finke who used abstract geometric 

forms to motivate creative design. Finke's research provided valuable insight on 

motivating the metaphoric interpretation of abstract graphic constructs and 

providing creative design solutions. 

In Creative Imagery: Discoveries and Inventions in Visualization, Finke 

tested the role of imagery in creative functioning. 166 He tested correspondence 

of designs with function or form using three various creative design groups.167 

The subjects were asked to imagine forms that could be obtained by merging a 

randomly determined set of 3-part selections from a larger set (see Figure 2.1 ). 

The set included basic line drawings of fifteen shapes: a circle, a half sphere, a 

cube, a cone, a cylinder, a cube/rectangle, a wavy line, a wavy cylinder section 

165 MacKinnon, In Search of Human Effectiveness, p. 55 
166 Finke, pp. 20-95. 
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line, an angle, a parallelogram, a hook shape, an X-shaped two-element 

overlapping shape, two ovals with dots in the middle of each, a circle with 

thickness, and an arch with thickness. All the items were abstract line drawings 

and not rendered. Subjects were asked to interpret the generated form obtained 

by merging a randomly determined set of 3-part selections from the larger set, 

and to transform it into some practical object or design. 

To aid them in this endeavor subjects were given the following interpretive 

categories: furniture, personal items, vehicles, scientific instruments, appliances, 

tools and utensils, weapons, and toys and games. Finke tested three 

approaches: (1) the subjects were free to choose the interpretive category in 

advance, (2) the experimenter gave the subjects a randomly selected interpretive 

category in advance, (3) the interpretive category was chosen randomly, but was 

specified only after the subjects had constructed their imagined forms. 

Using the consensual agreement among judges, the results of the 

experiment revealed that group three contained the greatest number of creative 

inventions while the first group contained the least number. The results 

suggested that to wait until the invention is graphically formed before the 

category is assigned enhances creative discovery.168 Finke believes that a 

valuable approach to creative design is to let the invented form itself suggest new 

and potentially useful functions. 169 

167 1bid. 
168 1bid. 
169 Ward eta/. p. 204. 
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This calls into question the architectural debate on whether "function 

follows form" or "form follows function." For architects, the former suggests that 

nurturing creative design demands function to follow form. With regards to this 

dissertation, function follows form was pursued in the belief that abstract 

expressionist paintings' structural modular components might nurture creative 

interpretations to fit specified functions required in a design problem as 

successfully if not more successfully than by using an architectural precedents 

which normally contain specified but not necessarily exact functions. 170 What 

remains critical is the students' abilities to interpret from images. 

Marc Treib (1982), tested architectural students' abilities to interpret both 

verbally and graphically when motivated by photos, drawn images, and verbal 

descriptions.171 In "Place Description: Written; Rendered,"172 Treib experiments 

were concerning the interpretation of images in writing and interpretation of 

descriptions in drawing among architectural design students. Treib asked them to 

select a published photograph of an architectural setting and then write a 

description of it. Distributing these anonymous descriptions among the students, 

he asked them to draw a perspective using the description contained in the text. 

These drawings were then distributed among the students who were again asked 

to write a description of it. 

In some rare occasions the perspectives conveyed the qualities; 
that is, there was some qualitative aspect the artist would employ to 

170 Mathewson, pp. 33-54. 
171 Marc Treib, "Place Description: Written; Rendered," Journal of Architectural Education 36, no. 
1 (Fall. 1982), pp. 2-9. 
172 Ibid., p. 3. 
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test the graphic results against, as he or she drew. These drawings were 
often better, that is closer in form and setting to the original photo, 
although the ~ualifiers were often absent from the second 
descriptions.1 3 

When the description was poor and did not include a sense of the place or 

its qualities, the drawings similarly lacked qualitative aspects. 

Among the most frustrating aspects of the project was the fact that 
the first describer's attitude toward the place/picture was completely 
lost in the following drawings. Students were incredulous that so 
seemingly complete and straightforward a description (to its maker) 
could be so misinterpreted by other students. The loss of the 
qualitative aspects was the most extreme .... The description didn't 
jive with the qualitative expletives and as a result the artists couldn't 
make it work. 174 

Of course, one should not expect that a verbal description of a place 

should evoke the same internal picture for all people. However, any description 

should be rich in qualities reflecting the experiences and feelings the place 

conveys rather than be merely a mechanical, factual description of it. Most 

physical realities can be portrayed easily in a drawing, but it is more difficult to 

give the drawing meaning, or to express the genius loci. 175 The argument will be 

made that paintings can provide a better media for expressing the quality of a 

place than can be achieved with line drawings. For example, in Treib's study, 

173 Ibid., p. 3. This is the result of a study done at the University of California, Berkeley, in 1980. It 
does not surprise me that the students were not able to express the quality of their descriptions in 
the perspectives, because if they were not instructed on the ways to do that, they will not 
succeed. Students need to learn methods of design and tools to help express their ideas. 
Drawing is not the only way of expressing the design. I think that painting and collaging may be 
better design media because they allow the toying with painted surfaces rather than lines. In the 
case with painting and collaging, lines are the result of the adjacency of fully rendered surfaces. 
174 Ibid., p. 6. 
175 The sense/spirit of place is known as genius loci. It is known as a mode of embodiment which 
is present in most things and works. Christian Norberg-Schulz, Genius Loci (New York: 1979). 
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when students interpreted from a written description Hagia Sophia using ink line 

drawings, the building lost all of its spatial power and failed to reveal its immense 

presence created through light.176 

Treib found that students made the building the focus of their attention and 

rarely its surroundings. They chose to look solely at the object and to ignore the 

place in which it sits. Treib concluded: 

Places are neither physical structures nor natural settings alone. 
They can not be described merely in terms of the listing of features, 
materials or physical dimensions. The relationships between people 
and things, between things and things, and how we see and phrase 
these relationships is an act of environmental structuring. We must 
then be certain that we understand just how to convey these forms 
of structures to other people if they are to share-or just to even 
understand-our world views. 177 

The generally unsuccessful results of these written interpretations from 

line drawings may be due to the weakness in line drawings to reveal space. Also, 

a general inability of the students to draw well enough so that the sense of the 

place could be portrayed may be the reason for unsuccessful interpretations. The 

addition of painted values through the use of oil paint, for example, may help in 

enriching such drawings. Treib's research reinforced knowledge of a common 

problem found among architecture students, that is, the difficulty for them to 

portray their ideas through drawing. If there is overall difficulty with interpreting 

images in words and drawings, one can imagine the level of difficulty that must 

be experienced when design students try to describe, visually and verbally, what 

Christian Norberg-Schulz, The Concept of Dwelling: on the Way to Figurative Architecture (New 
York: Rizzoli, 1985) 
176 Treib, p. 7. 
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is in their imaginations. This researcher believes that "non-threatening" images 

created in abstract paintings stimulate broader feelings which produce a better 

ability to realize internalized images. 

Mental Imagery and Brain Research 

What happens in the brain when viewing and interpreting images? What 

role does memory have in the imaginative process, and how does a creative 

insight surface from the stimulating image? 

In "Visual-Spatial Thinking," (1999) James Mathewson, professor in 

organic and biological chemistry with an interest in visual-spatial thinking among 

students, suggests that to see or to imagine requires us to employ our memory in 

the cognitive processes that take place in specialized pathways in the brain. 178 

Both William James, in The Principles of Psychology (1890) which was 

concerned with stream of consciousness, mental states, and the role of 

knowledge in creative thinking, and John Berger, in Ways of Seeing (1972), 

believe that we see what we know. 179 The visualization/imaging process starts 

when the eyes receive an image. James thinks that this image is immediately 

compared to information already contained in the unconscious memory by which 

"part of what we perceive comes through our senses from the object before 

177 Ibid., pp. 8-9. 
178 Mathewson, 1999, p. 33. 
179 William James, The Principles of Psychology (2 vols) (New York, NY: Dover, 1950), Original 
work is published 1890. John Berger, Ways of Seeing, based on the BBC television series. This 
book was written by John Berger with the help of Sven Bloomberg, Chris Fox, Michael Dibb, and 
Richard Hollis (New York, NY: Penguin Books USA Inc., 1977). 
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us ... another part comes out of our mind."180 Through his literature coverage in 

science education and thinking, Mathewson defined two processes in visual-

spatial thinking: 

Visual spatial thinking includes vision-the process of using the 
eyes to identify, locate, and think about objects and orient 
ourselves in the world, and imagery-the formation, inspection, 
transformation, and maintenance of images in the mind's eye in the 
absence of a visual stimulus. 181 

Vision works by utilizing localized modules. It uses functional and neuronal 

networks organized specifically into "modular units" for the vision task.182 The eye 

signals the brain through three kinds of image components: pattern (including 

shape, depth, and texture), color (including hue, value, and saturation), and 

movement.183 These components are utilized for the basic understanding of 

images. The structure of an abstract painting containing pattern, color, and 

suggestive movement may motivate the imagination to produce novel design 

outputs with architectural students. Such images might stimulate more creative 

and accessible designs. 

Individuals with high visual spatial and imaging abilities and having the 

ability to use wider ranges of visual associations and understanding are called 

"high imagers" or "strong visualizers."184 For these people, memory retrieval of 

180 James, p. 196. 
181 Mathewson, p. 34. 
182 Ibid., p. 35. 
183 Ibid. See also I. Rock, Perception (New York: Scientific American Library, 1995). B. A. 
Wandell, Foundations of Vision (Sunderland, MA: Sinauer Associates, 1991 ). D. H. Hubel, Eye, 
Brain, and Vision, (New York: Scientific American Library, 1988). M. Potegal, (Ed.), Spatial 
Abilities: Development and Physiological Foundations, (New York: Academic Press, 1982). 
184 Mathewson, p. 36. 
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graphic images is stronger than that for written characters and words which 

describe the same object or event. 

Duchamp (1957), Arnheim (1966, 1997), Ricoeur (1977), Lakoff (1993), 

and Mathewson (1999) recognize the importance of metaphor in forming abstract 

thinking. Through the act of metaphorizing, abstract images can take on the 

character of a real object or event. Metaphors help one to understand and 

envision the real in the abstract and vice versa. 185 

Mathewson summarizes the process of visual-spatial activities in seven 

ordered steps. Observing, communicating, comparing, ordering, categorizing, 

relating, and inferring.186 

Vision and imagery are the most integrative of mental processes. 
Initially, in visual perception, modular components unite motion, 
pattern, color, and surface features. At another level, the visual
spatial, auditory, olfactory, tactile, and kinesthetic sensory inputs 
from our attended and peripheral experience automatically 
interconnect.187 

In the act of interpreting abstract painting this unifying of attributes is 

accentuated by exploration, assumption, and filling in of the gaps of 

indeterminencies using metaphorical illustrations which infer new explorative 

ideas.188 

185 Ibid. See also A. M. MacEachren, How Maps Work: Representation, Visualization, and 
Design, (New York: Guilford, 1995), p. 455. 
186 Mathewson, 1999, p. 45. 
187 Ibid., p. 44. 
188 The unifying modular components and visual perception construct the cognition of the 
character of the image to be interpreted via metaphors. The researcher believes that modular 
components and the perception of them can suggest novel associations without losing the 
aesthetic quality of design for it is seen in through imagery and vision of the abstractive image. 
Unlike the real, the abstract is far more suggestive. It has open-ended associations as motivated 
by absolute modular components and visual perception unconnected with specific real images. 
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Mathewson divides scientific creativity into three interrelated mental 

formats; image, metaphors, and themes (unifying ideas).189 These infiltrate 

scientific creativity in the form of "master images" and "visualization 

techniques."190 Gerald Holton (1996), who analyzed scientific investigation in 

laboratories and the performance of Albert Einstein, divides scientific creativity 

into visual imagination, metaphoric imagination, and thematic imagination. 

Visual imagination has provoked many great discoveries in the field of 

science where daily visual experiences are manifested into higher level scientific 

discoveries; for example, Friedrich Kekule discovered the cyclic structure of 

benzene while day dreaming.191 

Metaphoric imagination, valuable in making comparisons and analogies, 

was behind Archimedes's discovery of the Displacement Theory in the third 

century B.C. While stepping into a bath the Greek scientist Archimedes noticed 

how submerging his foot caused water to run over the side. He realized that the 

volume of water displaced was equal to the volume of the object submerged, his 

The cognition of spatial quality, for example, is not conformed with a specific place or context (i.e. 
absolute). The space and context are either assumed by interpreters or assigned (in the case of 
adapting interpretation to the project site). 
189 Gerald Holton, Einstein, History and Other Passions (Reading, MA: Addison-Wesley, 1996), p. 
78. See also Mathewson, p. 37. 
190 Mathewson, pp. 33-54. 
191 In his dream the black balls of carbon turned into black imps with forked tails that began racing 
around the room and would soon be upsetting the apparatus of the laboratory. He was ready to 
run the rascals out. Then, almost suddenly, the confusion died away as each imp grabbed the tail 
of the one ahead of him, the six forming a whirling circle. One hand of each imp held a tail, the 
other a white handkerchief-and they waved to him as the group whirled by. He said that he 
came awake with a start, realizing that the imps were acting out the formula for benzene. As his 
hand grabbed the sketching pencil, the imps were back to black balls again and the 
handkerchiefs had changed to hydrogen atoms. How simple the arrangement turned out to be. 
"The carbon atoms of benzene form a ring." Adapted from Dr. Edwin Thall's homepage, 
http://mooni.fccj.org/-ethall/benzene/benzene.htm, cited on September 1, 2000. 
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foot. Thus he found a way to compute volume of irregular shapes. The evoked 

spatial image of the bathtub (visual input) was preserved as a "cognitive 

structure" through analogy.192 

Thematic imagination working as unifying ideas in science throughout 

history is demonstrated in the use of themes such as symmetry, unity, and 

stability. 193 

Visual, metaphoric, and thematic imagination are required to understand 

abstract images.194 A practical example is the solar system and the heliocentric 

diagrams which were originally mere abstractions. The application of 

visualization skills such as shadow formation, relative motion, dynamics, and 

symmetry was necessary in order to understand and form three-dimensional 

pictures of the linear images that we see. Until the invention of telescopes 

understanding was based in visual metaphoric and thematic imaginations. 

Abstract images can take on characteristics of real objects, and 
eventually come to be viewed as uncontested facts ... the power of 
such master images to popularize theory is clear. 195 

The Brain 

Nothing is certain yet about human brain cell functions, however, theories 

support that the two brain halves, the cerebral cortex (the cerebrum), share 

192 David F. Lohman, James W. Pellegrino, David L. Alderton, and J. W. Regian, "Dimensions 
and Components of Individual Differences in Spatial Abilities." Intelligence and Cognition: 
Contemporary Frames of Reference, eds. Sidney H. Irvine and Stephen N. Newstead (Boston, 
MA: Martinus Nijhoff, 1987). 
193 Mathewson, p. 38. 
194 James, 1890, Holton, 1996, and Mathewson, 1999. 
195 MacEachren, 1995, p. 455. 
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structural and functional characteristics. 196 Visual imagery and some imagery 

processing are concentrated in the right hemisphere, while other image-

generating processes such as identifying structural features are concentrated in 

the left hemisphere (see Richardson, 1991, Kosslyn and Koenig, 1992, Ornstein, 

1997}.197 The regions that become activated while solving a problem vary 

according to the experience of the individual solving a problem.198 

Through his electrophysiological experiments, Mehmet H. Goker 

proclaimed that "novices show a longer activity in the frontal regions whereas the 

experts seem to have longer activity in the parietal regions of the brain."199 His 

research subjects were solving simple design assignments using a computer 

program called The Incredible Machine. He attached measurement electrodes to 

fixed positions on their heads and recorded the electrical potential at these 

positions. Comparing frequency ranges for frontal and parietal electrodes as well 

as comparing frequency ranges among frontal electrodes and among parietal 

electrodes he mapped the collected active parts of the brain during the design 

experiments. The results showed that while novices use deductive reasoning, 

experts prefer to apply their experience directly.200 

196 Mathewson, p. 35. Cerebral Cortex is "the part of the brain associated with rational thought; 
the most recent to appear, evolution-wise. Also called the cerebrum." Howard, p. 355. 
197 Mathewson, p. 35, S.M. Kosslyn and 0. Koenig, Wet Mind: The New Cognitive Neuroscience 
(New York, NY: Free Press, 1992). R. Ornstein, The Right Mind (New York, NY: Harcourt Brace, 
1997). J. T. E. Richardson, "Imagery and the Brain," Imagery and Cognition, Eds. Cc. Cornoldi 
and M. A. McDaniel (New York, NY: Springer, 1991 ). 
198 Mathewson, p. 35. 
199 Mehmet H. Goker, "The Effects of Experience during Design Problem Solving," Design 
Studies, v. 18, no. 4, October 1997, pp. 405-426, p. 405. 
200 Ibid. 
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The research on the activities of the various brain regions is theory

based. A more agreeable research to the topic of this dissertation is that 

concerning the mechanics of brain cells and the neurotransmitters briefly 

explained below. 

Brain cells are consistent of the nucleus which controls the cell. The 

Dendrites receive messages from other cells through the Axon. The Axon 

delivers messages to other cells through the synaptic ends (Figure 2.2). The 

Synapses are connected to the Dendrites of other cells with a small synaptic gap 

separating them. The gap contains neurotransmitters. One of which is a 

compound derived from calcium called Calpain.201 Another is acetylcholine, a 

neurotransmitter metabolized from fat.202 There is also aerotonin which is an 

amine that is metabolized from the amino acid tryptophan which is produced in 

the pancreas.203 At the synapses, a substance called C-kinase causes the brain 

cells to narrow and eventually form new synapses. 204 When this happens 

learning occurs.205 Therefore researchers and educators search for means to 

release neurotransmitters to activate synapses. 

201 Pierce J. Howard, The Owner's Manual for the Brain: Everyday Applications from Mind-Brain 
Research (Austin, Texas: Leornian Press, 1994), p. 37. 
202 Ibid., p. 41. 
203 Ibid. 
204 Ibid., p. 241. 
205 Ibid. 
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Figure 2.2 Basic Neural Structure. 

Source: Excerpted from Mind Over Matter, Stimulate Series, p.3, 
http://165.112.78.61/MOM/STIM/MOMSTIM3.html. Cited on July 
31' 2000. 

Although the biological basis of creativity in the brain has not been finally 

defined, the elements of its foundation have been tentatively defined by Costa 

and McCrae (1992). 206 The three personality factors that compose the creativity 

base which they call "Explorer," "Challenger," and "Flexible," are dependent on 

biological factors.207 The first, characterized by a high openness trait, is related to 

higher acetylcholine, C-Kinase, and calpain levels at the synaptic connections.208 

This means that the synaptic gap between the dendrite and the axon is highly 

efficient in its transmitting and connecting as well as active in generating new 

206 Ibid., p. 274. AlsoP. T. Costa Jr. and R. R. McCrae, NEO Personality Inventory: Revised 
Professional Manual (Odessa, Florida: Psychological Assessment Resources, 1992). 
207 Costa and McCrae, pp. 1-200. 
208 Howard, p. 27 4. 
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synapses. The Challenger personality factor is characterized by high serotonin 

and low endorphin levels at the synaptic connection. Lastly, the Flexible 

personality factor is related to lower testosterone and higher dopamine levels.209 

A stimulus evokes the brain to respond and between stimulus and 

response people have the freedom to choose their favored response.210 As 

Stephen Covey explains in his book, The Seven Habits of Highly Effective 

People, creativity comes into play when making the choice.211 Creativity is 

dependent on the associations that the brain makes when triggered. Biologically, 

creativity depends on the number and combination of synapses that are fired 

simultaneously; the more firing the more to draw upon. The experience in solving 

problems creates learning. The fired network of synapses are stored so that the 

next time one of the cells in a network is fired the others also get triggered. 

The assemblies of interconnected cells store associations or mutual 

synapses so that when one of these synapses is fired by a new event, the old 

event is recalled with all its associations and synapses that form the neuronal 

networks.212 This is how memory is enhanced and learning formed. 

209 R. G. Geen, W. W. Beatty, and R. M. Arkin, Human Motivation: Physiological, Behavioral, and 
Social Approaches (Boston, Mass: Allyn and Bacon, 1984). 
210 Stephen R. Covey, The Seven Habits of Highly Effective People (New York, New York: Simon 
and Schuster, 1990). 
211 Ibid., p. 69. 
212 G. Palm, Neural Assemblies: An Alternative Approach to Artificial Intelligence (New York, NY: 
Springer, 1982). T. Kohonen, Associative Memory (New York, NY: Springer, 1977). Parallel 
Models of Accociative Memory, eds. G. E. Hinton and J. Anderson (Hillsdale, NJ: Erlbaum, 1981). 
Crick and Mitchison, 1983. Howard, 1994. 
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The memory is the reconstruction of various "chunks" stored through the 

brain.213 "It is learning that sticks."214 Biologically, "learning occurs when new 

synapses form, old synapses are strengthened, or both."215 The chunks of 

information in the network is stored in short term memory. If it is not used soon 

again it will disappear or otherwise stay as part of long term memory and extend 

to the cerebral cortex.216 When use of these chunks continues, brain cells called 

hippocampal cells extend the storage of the new learning to the cerebral 

cortex.217 The function of these cells is to bind short term memory until the 

cerebral cortex takes over and becomes the handler of long-term memory.218 

Certain general properties emerge when processing the input information 

(a pattern of axonal firings) into producing the appropriate output (another pattern 

of axonal firings).219 These neuronal network properties are called "completion" 

and "classification."220 Such properties are important to form creative responses 

especially to incomplete input information where more associations are needed 

to form a response. The property of completion allows the brain to produce the 

whole appropriate output if one part of the input is fired.221 Through the property 

of classification a given input, which is related to various associations, can 

213 Howard, p.240-241. 
214 Ibid., p. 241. 
215 Ibid. 
216 By extending themselves, the involved neural cells become part of the long term memory 
which is stored in the cerebral cortex. Ibid., p. 241. 
217 Ibid., p. 241 
218 1bid. 
219 Crick and Mitchison, p. 111. 
220 Ibid. 
221 When one part is fired it acts as a clue that triggers an output by means of completion. Ibid., p. 
111. 
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produce an output that combines many of the common features of its normal 

outputs.222 This way the input is classified under a certain category partially 

related to the input by virtue of its properties and fired associations.223 

In classifying and completing input information from vision and short term 

memory the brain becomes ready for interpretation, that is, connecting input with 

simultaneously constructed output. Metaphorizing and producing thematic 

constructs requires more synapses to generate and more connections to form.224 

This creative act can also become part of long term memory when used. 

Interpreting Abstract Expressionist Paintings 

For centuries, spectators view abstract paintings as an inquiry into 

aesthetic experience.225 Called "pure art," and identified as fully packed in mere 

sensual experience, artists and spectators holding this view refused the question 

often posed: "What does the picture represent?"226 Those holding an 

imitationalist point of view considered art a mirror of the world.227 Artists such as 

Kandinsky, Duchamp, and Krasner viewed art as an explorative way to 

understand the world rather than being a mere representation of what it is. The 

act of viewing, studying, and metaphorically interpreting a painting is of value in 

222 Ibid., pp. 111-112. 
223 Ibid., p. 111 
224 Ibid. 
225 Moshe Barasch, Modern Theories of Art, 2: From Impressionism to Kandinsky (New York: 
New York University Press, 1998), p. 309. 
226 Ibid., p. 310. 
227 Ibid. 
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itself. The direct experience of the abstract expressionist painting is reified 

above metaphorical interpretation of it.228 

In "The Nature of Metaphor: Arbitrary or Motivated?", Calaude Cernuschi 

says that abstract expressionists' aim was to establish relationships of 

equivalence that are solely dependent on the interpreter's perspective.229 He 

argues that this is the way metaphorical interpretations work, that abstract 

expressionist paintings are a "heuristic device for compatibility of meaning and 

abstraction without reference to either visual resemblance or obscured 

figuration."230 Therefore, the paintings do not copy experience rather they create 

a kind of equivalent experience or relationship, or both. When this equivalent 

relationship is discovered, the spectator's response is engaged.231 

The conventional method of viewing art is to look for what is apparent. The 

critical method seeks concretization of a structural schemata to understand the 

work's essence. Umberto Eco explained the various ways of seeing and 

interpreting texts in his book, Six Walks in the Fictional Woods. 232 He identified 

two types of readers. The empirical reader and the model reader, the latter 

relating to the concretizer and the metaphorical interpreter. Unlike the empirical 

reader, the model reader does not read with the intention of finding the end of the 

story or the events that follow one another. The model reader rather reads with 

228 "To reify is to regard or treat an abstraction as if it had concrete or material existence". The 
American Heritage College Dictionary, 3rd ed. (Boston: Houghton Mifflin Company, 1993). 
229 Claude Cernuschi, Not an Illustration but the Equivalent; A cognitive Approach to Abstract 
Expressionism (London: Associated University Presses, 1997). 
230 Ibid., p. 56. 
231 Ibid., p. 57. 
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an explorative intention of looking more carefully, considering what the text 

suggests, and finding relationships and similarities between things.233 The model 

reader presumes the role of the writer and carefully applies his/her previous 

knowledge and tries to design the text.234 In his book the woods act as a 

metaphor that is used to explain what happens when one reads a text. One 

encounters possibilities of being lost, finding a path, exploring, and identifying 

objects. Such steps usually precede metaphorical interpretations of abstract 

images. 

The concept of a model reader is strongly related to reading not only texts, 

but also can be extended to reading works of art. Concretizing the work of art is 

dependent on this type of reader. The model reader wants to discover new things 

underlying the obvious image of a work of art as explicated in its rich details. The 

concretizer wants to find underlying essences of the work that match universal 

schemas for knowing and experiencing the world. In reading, metaphorical 

interpretation follows concretization. Through metaphors the interpreter moves 

from universal schemas to imaginary and explorative associations. 

Experience with the work of art and exploration and interpretation of it is a 

visual and mental process. Often, observing details of an image conjures 

associations with something familiar to the viewer. In the areas of neuro-

232 Umberto Eco, Six Walks in the Fictional Woods, (Cambridge, MA: Harvard University Press, 
1995). Umberto Eco is an Italian fiction writer and professor (1932-). 
233 Ibid., p. 24. 
234 Ibid., pp. 82-85. 
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physiology, Crick and Mitchison explain the relationship between image inputs 

and outputs in the brain as carried out through two kinds of creative 

associations.235 The first is the act of classification, the second is the act of 

completion. The latter may be a tool for inspiration through involvement with 

abstract paintings. Information is stored in the strengths of synapses and the 

firing thresholds of brain cells. When an event occurs, the input cells act upon 

other cells with mutual synapses (classification) and thus make associations, 

selecting them and providing output. Through the capacity of the brain for 

completion, firing part of the cells in the network can recall the whole experienced 

event. In addition, firing part of the cells in the network can recall other 

associations previously made connecting the input with other outputs and other 

experienced inputs. For example, seeing a red scarf may cause the recollection 

of an event that happened once with a scarf that they loved. It may also cause a 

simultaneous thinking of apples just because of the color red, as well as flags 

because of the way the fabric folds. Thus one might think of wind that made the 

flag fold and ripple, etc. Furthermore, seeing just a small corner of that scarf may 

have been sufficient for these associations to occur. The brain is capable of 

guessing, by completing the missing part of the image, from seeing the small red 

corner that it is a scarf. All these are acts of completion and classification of 

input information. 

Gestalt theory founder, Max Wertheimer (1945), discussed problem 

solving and structural transformation and called the aspect of completion "visual 
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illusions" or "gap filling."236 A shape is assumed to exist through its structural 

implication. See for example the images in Figures 2.3, and 2.4. 

The four triangular shapes in Figure 2.3 (a) trigger the mind to see a large 

white fifth one in the middle by means of assumption, completion, concretization, 

gap filling, or visual illusion (Figure 2.3 (b)). 

-

(a) 

(b) 

- -

v 
vv II 

Figure 2.3: The researcher's example makes abstract forms provoke the 
recognition of an imaginary form. In this case the four triangles 
(Figure 2.3a) promote an imaginary fifth one (four times as big as the 
small ones) in the middle (b).237 

235 Crick and Mitchison., pp. 111-114. 
236 Max Wertheimer, Productive Thinking (New York, NY: Harper, 1945), pp. 1-13, p. 174, and pp. 
190-215. Rudolf Arnheim, New Essays on the Psychology of Art (Berkeley, CA: University of 
California Press, 1986), pp. 31-38. 
237 This figure was designed by the author of this dissertation. 
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Figure 2.4: Recognition of imaginary black circles in place of the white ones that 
transit from intersection to another depending on the focus of the 
viewer's attention. 

Source: Excerpted from http://dragon.uml.edu/psych/illusion.html cited on 
February 14, 2001.238 

Another example is presented in Figure 2.4 where the white circles at the 

intersection of gray lines promote illusions of seeing black circles that shift from 

one intersection to the next depending on the focus of the viewer's attention. 

238 This figure was imported from the Internet. It is called Hermann Grid Illusion. While he was 
reading a book on sound by John Tyndall, L. Hermann (1870) saw gray spots in the intersections 
of spaces among the figures that Tyndall had arranged in a matrix. The same intensity light is 
reflected/transmitted all the way along the white spaces in the grid and yet the intersections 
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These creative acts supports the assumption that the interpretation of an 

abstract painting could trigger further associations, of objects and spaces 

appearing to exist when stimulated by suggested forms, textures, structure, and 

color values occurring in the abstract painting's modular components.239 The 

images that the abstract form might trigger are fantasies guided by common 

associations as explained by Crick and Mitchison.240 

David F. Marks believes associated sensory processes or schemas act 

upon the network and produce imagery.241 The imagery is triggered by 

associative schemata. Imagery is closely related to imagination, memory, and 

hypnagogic imagery. When a neural network is stimulated new associations join 

older ones in the network. The more associations occurring the more creative 

potential arises in the person. Images are stored and recalled simultaneously via 

three types of networks; "image-compiling network (IC)," "long-term memory file 

(IF)," and "image read-out network (IR)."242 

1. IC: is responsible for composing images from retrieved data in 

memory. It involves not only image recall but also emotional, 

meaningful, conceptual, and experiential information.243 

appear gray. The website address is: http://dragon.uml.edu/psych/illusion.html sited on February 
14, 2001. 
239 Mathewson, pp. 33-54. 
24° Crick and Mitcheson. 
241 David F. Marks, "On the relationship between imagery, body, and mind," Imagery :Current 
Developments, ed. P. J. Hampson, D. F. Marks, and J. T. E. Richardson (London: Routledge, 
1990). 
242 Ibid., pp. 1-1 0. 
243 Ibid. 
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2. IF: has a storage of visual images from previous experiences 

(archives).244 

3. IR: allows the manipulation of images. It makes use of what is stored 

and what is proposed and makes conclusions in association with the 

input or images from both directions. It does that by means of 

comparison and evaluation.245 

In this dissertation, the researcher predicts that the act of interpreting 

abstract paintings can stimulate the same three types of networks searching for 

appropriate creative associations from past image files.246 These help decision 

making relevant to project requirements, function, and site. 

The three acts introduced by Mednick that trigger associations--accident, 

similarity of associations, and application of a third media--may be motivated by 

an Abstract Expressionist painting since it is an outside mediating stimuli.247 

Abstract Expressionist paintings may inspire a creative act via interpretation 

using the similarity of associations and the accidental contiguity that is visually 

illustrated in modular components of the abstract painting.248 

The Abstract Expressionist paintings may help make this stimulation very 

active. The students will fluctuate between the vague image of the abstract 

painting and the stored images. Thus they adapt both for the project 

requirements as they imagine a design solution. This weighing of probabilities, 

244 Ibid. 
245 Ibid. 
246 Mathewson, pp. 33-54. 
247 Mednick, pp. 227-237. 
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instrumentation of knowledge to select among open-ended choices, and 

intrinsic evaluation measures, often are of both deduction and induction natures. 

Mednick suggested that people need to have a recollection and an input of 

knowledge which can be applied for making associations in the brain while 

performing a creative act.249 Architects cannot possibly use a material if they do 

not know of its existence. They must continue to collect updated information 

about building materials in order to recall them when the need arises in their 

design investigations. A good quantity of associations should result in a high 

level of creativity. This creative design engages the knowledge and skill with 

possible solutions as discovered from associations. 

In summary, interpretation is based in the act of seeking to discover 

relationships and meanings. According to the research of Runco and Okuda 

(1988), discovered problems provoke more creative results than presented 

problems. According to Veitch and Gifford (1996), as well as Finke (1990), 

availability of choice reduces the creative performance. And according to Finke 

(1990) a later application of the requirements provoked more creative inventions. 

According to Mathewson (1999), creativity interrelates image and metaphor, and 

unifies ideas. These are initially triggered in the brain through the eye noticing 

pattern, color, and movement (modular components) and connecting them to 

other sensory data (the five senses) and previous experiences. 

248 Ibid. 
249 Ibid. 
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Interpretation is dependent on the interpreter's background, skill, 

experience, and ability to make associations (Mathewson, 1999; lngarden, trans. 

1985 and 1989; Claude Cernuschi, 1997; Finke, 1990; Runco and Okuda, 1988; 

Mathewson, 1999; and Marks, 1990). 

According to Crick and Mitchison (1983), image inputs and interpreting 

images (image outputs) are carried out through classification of associations and 

completion of incomplete associations. In Gestalt theory, a shape is assumed to 

exist through its structural implications. And such is the act of completion and 

filling in the gaps of indeterminencies. According to Mednick, motivation triggers 

associations through acts born by accident or the noticing of similarity of 

associations or by imposing a third media on the act. 

Conclusion of the Literature Review 

As a result of the people's abilities to complete and classify associations, 

the researcher foresees the use of abstract painting as a motivational tool, a 

successful way to provoke creative design solutions because: 

1 . The function is opposed on it. 

2. It succeeds a problem discovery process. 

3. It reduces figurative and ready made choices. 

4. The requirements are a later application in the design process. 
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In this dissertation, the researcher expects the Control group to perform 

more poorly on the creativity test based in MacKinnon's criteria for creative 

design because: 

1. There is no motivating tool for the Control group. 

2. There are no instructions for it (no guidance). 

3. There are no regulations or limitations placed on it. 

4. Since there is none of the above three, the group is expected to start 

with problem solving and applying the stated requirements rather than 

by starting with problem discovery. Consequently, it is expected to 

perform more poorly and to advance more slowly. 

The use of images of architectural examples may motivate more creative 

designs in the Architecture group rather than in the Control group, but less 

successfully than in the abstract Painting group because: 

1 . It has a motivation tool with instructions but the tool is more figurative 

than abstract expressionist paintings and may provide semi- or 'ready 

made' solutions for the problems directly before discovering what really 

are the problems 

2. The architectural image imposes its design style on the student which 

may constrain the student in bringing the design to a more original 

result. Therefore, suggested architectural images may produce poorer 

results than the abstract painting images. 
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3. There may be some freedom in the interpretation of architectural 

images because the instructions are general. Hindrance from the 

example's design style could be avoided more easily in the Painting 

group with better results occurring than in the other two groups. 
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CHAPTER Ill 

METHODOLOGY AND THE DESIGN OF THE 

EXPERIMENT 

Relying on the explorative and interpretive nature of the euretics 

pedagogy and its predicted ability to enhance creativity through metaphorical 

image interpretation, the researcher ran an experiment to measure its statistical 

effect on third-and fourth-year architectural students. The experiment tested the 

effect of motivational images of either a building or a painting on the creativity 

level of the architectural students. The experiment required students to enter a 

twelve-hour charrette for the design of a dance school to be located on an island 

near Lubbock, Texas. It was selected because no student would be familiar with 

this type of project (Appendix A--Rational for Project choice). A project statement 

was provided showing the requirements for the building. Students were randomly 

appointed to one of three groups. Motivational images and interpretation 

instructions were given to two of the groups. The third group was the Control 

group which received only the project statement. A group of faculty members 

evaluated the creativity level of the students' designs from slides documenting 

the work in progress photographed after 2-hours, 4.5-hours, and 12-hours (See 

Appendix J}.250 

250 The slides were taken during the charrette. Students were stopped twice to document the 
drawings and they were also documented a third time upon completion. 
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Subjects 

The subjects selected for this study were volunteer third- and fourth-year 

architectural design students at Texas Tech University, College of Architecture. 

They were at a stage where they have received the necessary education to 

produce a full set of drawings, have practiced design through several projects, 

and have not yet developed a specific personal method for their design process. 

They were randomly assigned to one of three groups which differed in the 

motivational material provided. A standard Project Statement was distributed to 

each of the three subject groups introducing the site, the project, and the 

requirements (Appendix 8--Project Statement). Two of the groups were given 

Motivational Images with interpretation instructions (Appendix D). The third group 

received only the Project Statement. The groups were as follows: 

1. Control Group--A non-artificially motivated Control group. Students 

received a Project Statement, but no motivating images. 

2. Abstract Expressionist Group--An artificially motivated group. 

Students received a Project Statement. They also received as a 

motivational tool an image of one of five Abstract Expressionist 

paintings accompanied by instructions on the use of metaphorical 

interpretation of images of paintings. 

3. Architecture Example Group--An artificially motivated group. 

Students received a Project Statement. They also received as a 

motivational tool an image of one of five familiar works of 
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architecture accompanied by instructions on the use of metaphorical 

interpretation of images of the work of architecture. 

Thirty students participated in the experiment. These were randomly 

assigned to one of three equally numbered groups as they entered the building 

on the morning of the charrette as they entered the building on the morning of the 

charrette. 

With Human Subjects Approval the researcher and her chair wrote to each 

faculty member asking permission to invite students to participate in a design 

charrette. Later, the researcher and her chair visited each studio and briefly 

introduced the students to the research project. They encouraged the students to 

participate and explained the type of experience they would gain from the 

exercise, but did not reveal any details. 

The experiment took place in the College of Architecture on Saturday, 

October 30th, 1999. The researcher encouraged participation by: 

• Holding the experiment at a time when subjects were free to 

participate. 

• Providing $15 per subject who completed a design. This was later 

increased to $20. 

• Offering prizes for the three winning designs; the first place prize was 

$100, the second $75, and the third $50. 
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The instrumentation section contains criteria for selecting faculty to 

evaluate the projects, and the tool for evaluation (Appendix F--Criteria for 

Evaluating the Creativity in designs). 

Procedures 

The research was a "true experimental type."251 The researcher avoided 

providing students with information that would lead them to anticipate the 

requirements of the project. Pre-testing of the students might have allowed 

seepage of information about the experiment which would affect the validity of 

the test. It would also have a negative effect on the shaping of the 

experiment.252 Therefore, the researcher avoided pre-testing and performed a 

pilot study four months before announcing the charrette with other architectural 

students to insure the clarity of the instructions to be handed out. The 

researcher performed a "post-test-only" non-treatment control group design on 

three groups of students.253 The three groups include a non-treatment group 

and two other groups (see Figure 3.1 ). 

The researcher cooperated with all third- and fourth-year design studio 

teachers in order to identify the best time for conducting the experiment. A 

general meeting was held with each architectural design studio in the third- and 

fourth-year to introduce them to the charrette competition procedures. These 

251 James H. McMillan & Sally Schumacher, Research in Education; A Conceptual 
Introduction, fourth edition (New York: Longman, 1997), pp. 312-52. 
252 Ibid., p. 333. 
253 Ibid. 
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were held three weeks in advance of the date of the charrette. Potential 

subjects were told about the regulations established by the researcher including 

instructions not to talk to one another about the project once it had started, and 

not to use headphones or listen to music when they were designing. They were 

also given information about the importance of the research, the benefits they 

might obtain from participation, and participation rules and regulations. At the end 

of each meeting subjects signed up for the charrette indicating their preference 

for one of two starting times, one at 7:00a.m. and the other at 8:00a.m. on 

Saturday, 30th of October, 1999. The hour difference allowed time for the 

documentation of each student's design, the first after two hours of work, the 

second after four and a half hours endeavor, and the third and final on 

completion of the project after twelve hours. 

On the day of the experiment, five volunteer graduate students assigned 

the subjects to one of three groups, monitored the experiment, and collected, and 

organized the data. Tables 3.1 and 3.2 show the experimental timeframe of the 

charrette exercise. Upon their arrival on the day of the experiment, subjects were 

assigned a four-digit number indicating the arriving sequence, the group (one of 

three), and the subgroup (one of five of the motivating groups with the number 

indicating the image that the subject had).254 They met in a classroom to sign the 

254 The subgroup indicated the motivating example that each subject in the experimental groups 
(the Painting group and the Architecture group) received. The subjects in the Painting group had 
one of five paintings selected by the researcher. Each painting had a number indicating the 
subgroup number in the Painting group. In addition, the Architecture group had one of five 
building examples selected by the researcher. Each building was presented in series of images 
and drawings that fit on two-three pages. Each building example had a number representing the 
subgroup number in the Architecture group. 
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consent form and to be introduced to the project requirements. They were 

reminded of the participation rules previously identified in the general meetings. 

Posttest-Only non-treatment Control Group Design 
Random 
Assignment Groups Treatments Posttest over time. 

R 

Grp 1 ~ 

Grp2 ~ 

Grp3 ~ 

non -------.~ 01~02~03 

X2 -------.~ 01~02~03 

X3 -------.~ 01~02~03 

------------------------------------~ -~~· . 
Time 

Where 01. 02 and 03 signify the design output at the three documented times: 
01: after two-hours 
02: after four and a half-hours 
03: after twelve-hours (upon submission) 

Figure 3.1: Experimental Grouping Process 
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Table 3.1: Experiment Timeframe for the Group Starting at 7:00am. 

Time Activity 
7:00am Students arrived. Monitoring graduate students gave each student a 

serial number indicating the arrival sequence and the group. The 
researcher delivered subjects information regarding the charrette design 
in the morning meeting,* in addition to the consent form to sign. 

7:30am Students finish reading and signing the consent form provided, and 
reading the project statements. Monitoring graduate students led 
students to the lounge to have breakfast 

7:50am Students finished having breakfast. 

8:00am Students are seated, have read project statements, and are starting the 
design process. 

10:00 am First break. Designs are documented and students take refreshments 
10:30 am Resume the design process 
1:00pm Second break. Designs are documented and students take lunch 
1:30pm Resume the design process 
8:00pm Submission 
* See Appendix B-E for 1nformat1on delivered 1n the morn1ng meet1ng. 

Table 3.2: Experiment Timeframe for the Group Starting at 8:00am. 

Time Activity 
8:00am Students arrived. Monitoring graduate students gave each student a 

serial number indicating the arrival sequence and the group. The 
researcher delivered subjects information regarding the charrette design 
in the morning meeting,* in addition to the consent form to sign. 

8:30am Students finish reading and signing the consent form provided, and 
reading the project statements. Monitoring graduate students led 
students to the lounge to have breakfast 

8:50am Students finished having breakfast. 

9:00am Students are seated, have read project statements, and are starting the 
design process. 

11:00 am First break. Designs are documented and students take refreshments 

11:30 am Resume the design process 

2:00pm Second break. Designs are documented and students take lunch 

2:30pm Resume the design process 

9:00pm Submission 

* See AppendiX B-E for 1nformat1on delivered 1n the morn1ng meet1ng. 

As each subject completed the charrette, he/she was given a 

debriefing statement containing the description of the overall research, their 

92 



role in it, and a contact person for the results of the competition (Appendix E-

the Debriefing Statement). Each student completing was also given form to 

sign to guarantee their $20 payment. 

Experimental Conditions 

All students designed the project according to a common Project 

Statement. The variation in instructions and motivation material provided the 

differences in the ways the groups work. Students were provided with identical 

drawing paper but were asked to bring their own drafting equipment, scales, 

triangles, French curves, knife and scissors, eraser, drafting tape, etc .. Students 

were instructed not to communicate with one another regarding their designs 

before or during the charrette (Appendix 8--the Project Statement). 

The following are the Appendices enclosed in this dissertation: 

• Appendix A: Rationale for Project Choice. 

• Appendix 8: Project Statement. 

• Appendix C: Metaphorical Instructions. 

• Appendix D: Painting and Architectural Examples. 

• Appendix E: Forms and Regulation Handouts. 

• Appendix F: Evaluation. 

• Appendix G: Faculty Invitation and Questionnaire Package. 

• Appendix H: Pilot Study. 

• Appendix 1: Mean Plot of Time/Measure/Group Effect. 
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• Appendix J: Photographs of students' designs. 

Instrumentation 

The evaluation tool was conducted by seven volunteer architectural 

faculty members of Texas Tech University College of Architecture. 

Participation was open to faculty members who teach design in the College of 

Architecture at Texas Tech University. 

The researcher distributed an invitation and a questionnaire to all 

faculty (Appendix G--Faculty Invitation and Questionnaire). She requested 

voluntary participation in evaluating the creativity of five student design 

projects attached to the invitation letter on a scale between zero and five, and 

their agreement to participate similarly in evaluating a charrette competition. 

The information included the evaluation criteria, the evaluation process, and 

the time to finish the task. 

Seven faculty members agreed to participate in the charrette 

competition and completed the questionnaire information. 

In the post-test, the seven evaluators judged the subjects' designs after 

working for two hours, after four and a half hours, and finally after twelve hours of 

endeavor. The student work was presented anonymously to the faculty. It was 

evaluated on five creativity criteria identified by MacKinnon in his research on the 

nature and nurture of creativity in the Institute for Personality Assessment and 
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Research (I PAR). The evaluations were on a scale between zero and five 

(Appendix F--Evaluation). 

Each jury member evaluated all projects within a one-week time period 

from the charrette date. They viewed slides of the drawings on a projector in a 

room specially assigned for the task. Each evaluator saw the slides in a different 

sequence in order to ensure a constant mix of student abilities and to ensure that 

a good project was not always judged against adjacent poor projects and vice 

versa, thus possibly influencing the evaluations. A further reason for constant 

mixing of the slides ensured that students from all groups were evaluated 

together and not in their own specific group. The evaluators did not know which 

motivational tool and instructions, if any, were used. The original drawings were 

placed in the same room as the evaluators and they could look at them during 

the evaluations. One of the seven evaluators did not comply with the evaluation 

regulations and evaluated the work in a different order and criteria. This 

evaluator's data was eliminated from the study. 

Criteria for Judging Creativity 

The researcher utilized the five creativity criteria identified by MacKinnon, 

following his research at the I PAR, to judge students' designs. They were: 
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1. Originality 

2. Adaptiveness to reality Basic evaluation criteria 

3. Sustaining the concept. 
constituting the 

dependent variables 
4. Aesthetic content (research instrument). 

5. Creating new conditions 

and principles of human 

existence. 

According to MacKinnon, the first three criteria are mandatory for a 

work to be creative while the last two are essential if the work is to be truly 

creative. The latter are rarely achievable especially in designs produced in 

such a short amount of time.255 In this study, all five criteria are used to 

identify work that is highly creative. 

The following are instructions given to the evaluators on the dependent 

variables to aid their judgment regarding creativity and the identification of 

variables (the experimental measures) of the students' projects: 

1. Rate on a scale of zero to five the originality of the work. The 

originality (novelty) must be relative to work expected from third

and fourth-year architectural design studios. 

• Zero means that it is not original 

• Five means that it is highly novel, original, and statistically 

infrequent. 
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2. Rate on a scale of zero to five the degree of functional adaptiveness 

(utility) of the design to the project requirements so that site, 

climate, and fitness with the project goals are considered by the 

student. The product must solve a problem, fit a situation, and 

accomplish recognizable goals.256 

• Zero means it is not adaptive to fit the reality of the situation 

• Five means that the design fits and adapts to the situation and 

solves the problems identified. 

3. Rate on a scale of zero to five the extent to which the design 

sustains the concept of the project in all design aspects. It is the 

concept consistency which underlies the first and second criteria 

that must be sustained, through the student's evaluation, 

elaboration, and communication throughout the project parts.257 

This criterion emphasizes the application of the concept on the 

design in its overall purpose and in its details. 

• Zero means that the design does not complement the student's 

conceptual insight in all aspects. The project develops along 

other lines 

• Five means that the design incorporates and develops the 

conceptual insights at all levels in the final design details. 

255 MacKinnon, In Search of Human Effectiveness, pp. 50-51. 
256 Ibid., p. 50 
257 Ibid. 
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258 Ibid. 

4. Rate on a scale of zero to five the extent to which the design is 

aesthetically pleasing. According to MacKinnon, this means that the 

product contains aesthetically pleasing and truly beautiful 

characteristics.258 This requires a high level of the juror's 

engagement with the student's design drawings before executing 

judgment. Interaction with the work and interpretation of it are most 

important for realizing its aesthetic qualities.259 

• Zero means lacking any aesthetic content 

• Five means the project is aesthetically pleasing. 

5. Rate on a scale of zero to five the extent to which the design will 

contribute to transcending or transforming the generally accepted 

experience of people by introducing new principles and adding new 

dimensions for human existence.260 These could reach a level 

where people's view of the world is changed and tradition reversed, 

259 Aesthetic qualities are best explained in Roman lngarden, "Artistic and Aesthetic Values," 
Selected Papers in Aesthetics, ed. Peter J. McCormick (Washington D.C.: The Catholic 
University of America Press, 1985). Other philosophers also identified aesthetics such as Kant, 
Hume, Wordsworth, Bell, Collingwood, Levinson, and Sibley however lngarden's theory appears 
most convincing and most relevant to the work of architecture in particular. Both MacKinnon and 
lngarden think that the aesthetic criterion is fairly subjective. This criterion can be identified more 
precisely using lngarden's definition of the aesthetic work of Architecture which is essentially a 
Modernist view. For lngarden, the aesthetic qualities are in the object and are realized by the 
observer through the act of filling in the schematic work of architecture which involves the 
observer in concretizing the work of architecture. Thus the critic must take the time to interact with 
the work in order to realize its aesthetic values. lngarden proposes three types of aesthetic 
qualities: first are the emotional qualities, such as serene, festive, or sublime feelings (p. 1 04). 
Second are the intellectual qualities such as witty, clever, acute, keen, cuspidate, interesting, 
profound fresh, bracing, absorbing, or engaging elements (p. 1 04). Third are the formal 
characters such as uniformity, variety, harmony, compactness, coherence, expressiveness, and 
dynamism (p. 1 04). There is a general realization that these characteristics are subjective; 
therefore, the researcher must leave such judgment to the evaluators. However, she wishes that 
a high level of engagement with the work be accomplished before executing judgment. 
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a paradigm shift. MacKinnon mentions three examples for this 

criterion. They include: heliocentric theory of Copernicus, Darwin's 

theory of evolution, and Freud's psychoanalysis.261 

• Zero means not contributing anything new to the human 

dimension 

• Five means creating a paradigm shift in human existence. 

Faculty judged each design project using evaluation forms provided by the 

researcher (Appendix F). Each evaluator worked in isolation utilizing the same 

criteria on a scale between zero and five. 

Internal Validity of the Proposed Posttest-Only 
Non-Treatment Control Group Design: 

Six faculty evaluators evaluated the subjects' designs. The criteria 

covered specifically identified properties of the creative work of architecture. 

Internal validity of the research was concerning the issues that appear in Table 

3.3. 

260 MacKinnon, p. 50 
261 Ibid., p. 51 
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Table 3.3: Threats to Internal Validity of True Experimental Designs/Posttest
Only Non-Treatment Control Group Design:262 
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This table presents all threats for this design. NA means not applicable,+ means threat to 
internal validity, and <, means that it is always possible that unique events may occur within 
each group to affect the results. 

Internal validity was counted for in the research design in the following 

ways: 

• History: the researcher chose third- and fourth-year architectural 

design students from the same college/university. She assumed them 

equal (uniform) participants regardless of their history or background. 

In the experiment, there was no pre-testing of the students and they 

worked independently. There was no intercommunication between 

students. No extraneous events or incidents appeared during the 

experiment that would affect the results. 

• Selection: the students were randomly assigned to one of three groups 

based on their time of arrival. For example, the student who arrived 

first was given a number known only to the researcher that identified 

him/her in the first group; the second into the second group, and so 

forth. All subjects were volunteers, all were promised the same 

262 McMillan and Schumacher, p. 331. Table 9.4. 
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compensation though only if they completed a design. All had an 

equal opportunity to win one of three prizes. Students were equally 

motivated (extrinsically). 

• Statistical regression and pre-testing: there was no pre-testing and 

therefore, no statistical regression. 

• Instrumentation: instrumentation presented no problem because 

procedures were standardized and all data was recorded using 

photographic slide images of the work. In addition, graduate students 

monitoring the experiment had no knowledge about the research 

differences between students and did not provide any interpretation of 

information, nor did they engage in explaining the research/charrette 

requirements for any students. No treatments were changed during the 

experiment. 

• Subject attrition: there was no subject attrition (dropouts) among 

students. They worked intensively on their designs until the last hour. 

• Maturation: no regard was paid to the ages of the students nor to any 

previous experiences they had. All were considered equally qualified 

participants. The research did not depend on progression over years or 

days of time. Food and beverages were provided to overcome any 

feelings of hunger or thirst during the experiment. Depending on the 

group starting time, breaks were scheduled at 10:00 a.m./11 :00 a.m., 

and lunch provided at 1 :00 p.m./2:00 p.m. 
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• Diffusion of treatments: students were not allowed to talk to one 

another or to look over each other's designs throughout the design 

periods or rest breaks. Therefore, there was no diffusion of treatments. 

At the end of the experiment students were surprised to discover that 

there were two alternative treatments provided for two of the groups, 

as well as a non-treatment Control group participating. 

• Experimenter effects: experimenter effects were avoided because 

monitoring graduate students were not made aware of the treatments 

involved or the research hypothesis. 

• Treatment replication: There was no need for any treatment replication 

throughout the experiment. 

• Subject effects: None of the students knew the criteria for evaluation. 

They were not allowed to communicate with each other once they 

received their instruction package. This was a major controlling factor. 

Subject effects were eliminated by preventing the groups from knowing 

or seeing the differences between them. Students in the Control group 

were unaware that they were in it. Since the design exercise was a 

competition, the students did their utmost to produce worthy designs. 

Thus all of them had the same incentive to work hard and do their best. 

In addition, only students completing designs were paid twenty dollars. 

This incentive made everyone work harder to complete their designs in 

the twelve hours available. None of the students dropped out. 
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• Statistical conclusions: In any experiment, statistical conclusions are 

subject to false interpretation, even when randomization and 

conservative measures are used. It is always possible that chance 

make statistically infrequent results to appear. This is the threat to all 

kinds of research and is due to the random and unpredictable nature in 

which we live. 

Choosing motivational images 

Since the focus of the research was to test euretics as a pedagogy using 

Abstract Expressionist painting as a motivation tool, a comparison of this with 

motivation using conventional architectural examples was deemed appropriate. 

To fully understand motivational tools one must compare these two groups with 

a neutral group, i.e., with no motivation Control group. Architecture students 

often seek guidance and motivation from renowned works of architecture. 

Moreover, they are often asked early in their architectural education to study the 

works of great architects and to analyze their principles and ways of building.263 

This is usually followed by a design project where students follow the selected 

263 In the Education of an Architect, The Erwin S. Chanin School of Architecture of the Cooper 
Union, John Hejduk and Richard Henderson present a sample of the works done by architecture 
students in the various year levels. In the third-year design studio students were instructed to 
reveal the hidden masses of implications in selected renowned works of architecture by analyzing 
the work. The students' reproduced the works with some measure of understanding of an aspect 
or more of what the renowned work signifies. In some cases the focus was on planes, in others it 
was on space organization, circulation, form relations, rhythm, structural systems, or materials 
and details. Michael L. Joroff and John Templer, An Agenda for Architectural Research 1982, a 
project of: The Architectural Research Centers Consortium, Inc. ed. James C. Snyder (Ann Arbor: 
The University of Michigan, 1982). 
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architect's principles when designing their own project.264 Therefore, 

architecture students are familiar with being motivated through the use of 

images of major works of architecture. They are less familiar with seeking 

motivation utilizing Abstract Expressionist paintings which lack figural 

characteristics. 

Architectural examples 

The buildings selected for motivation were characterized by their 

familiarity to architecture students, their values as renowned works of 

architecture, their structural language, their treatment of interior activities, and 

their external contexts. 

Since the work of architecture is three-dimensional, unlike painting, the 

researcher found it appropriate to use images from buildings that students have 

encountered in supporting classes. Using a photograph of a familiar example 

should help the student remember its formal organization, interiors, significance, 

materials, and theoretical principles. 

Students in the College of Architecture at Texas Tech University should 

be familiar with these examples through attending such classes as ARCH 1311 

Design, Environment and Society, ARCH 1312, Design Fundamentals, ARCH 

264 Ibid., pp. 1-15. The researcher witnessed this process in the four schools she studied in 
(Jordan University of Science and Technology, lrbid, Jordan; The University of Pennsylvania, 
Philadelphia, Pennsylvania, USA; Texas A&M University, College Station, Texas, USA; and 
Texas Tech University, Lubbock, Texas, USA). In addition she had encountered the same 
process in schools that she visited such as, The University of Michigan, Ann Arbor, Michigan, 
USA, Virginia Tech University, Blacksburg, Virginia, USA, and The Eastern Mediterranean 
University, Mazimagosta, Cyprus. 
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2311, 2312, and 3311 Architectural History classes, and ARCH 3312, Theory 

in Architecture. In addition, these examples are often discussed by instructors in 

design studios each semester. 

The researcher interviewed the professors who teach these classes in 

order to select the most appropriate student-familiar inspiring examples of the 

works of architecture. With their guidance, the researcher chose five examples 

from the twentieth century. They are: FrankL. Wright's Fallingwater (Kaufmann 

House), Bear Run, Pennsylvania, 1935-1939; Le Corbusier's Notre-Dame-du

Haut, his chapel at Ronchamp, 1950-1954; Richard Meier's Douglas House, 

Michigan, 1971-1973; Mario Botta's Single-Family House, Losone (Ticino), 

1987 -1989; and Kisho Kurokawa's Ehime Prefectural Museum of General 

Science, Ehime, Japan, 1991-1994. The researcher expected that students 

would be inspired by the quality of these designs. 

A dance school, not often a design subject in architecture schools, was 

selected for the charrette design, and in order not to directly influence the 

students' design examples of distinctively different building types were selected 

for motivation. The researcher presented the students with two or three-page 

illustrations of the plans, sections, exterior, and interior views of these buildings. 

In addition she provided the name of the architect, title, and year of the 

architectural project (Appendix D--Painting and Architectural Examples). 
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Painting examples 

The researcher chose five paintings categorized as Abstract 

Expressionism. Often referred to as Modern Art, these paintings range in time 

between 1860-1950. Modern art is either geometric and hard-edged or fluid and 

organic.265 The researcher chose to use the fluid and organic type of Abstract 

Expressionistic paintings because it portrays more structural depth and variety. 

Architecture, as a design of space and form for accommodating function 

and for establishing aesthetic pleasure (a Modernist use of the term), shares 

many aspects with Modern Art. Abstract Expressionistic painting consist of a 

play of forms, shapes, spaces, and figures. From her previous experience using 

Expressionist paintings for motivating architectural students at Texas A&M 

University and Texas Tech University, the researcher anticipated that the 

structural forms and suggestive spaces they portray can act as valuable 

motivating images for inspiring creative architectural designs. One of Modern 

Art's goals is to engage the viewer in the purely sensual qualities of color, line, 

and shape in such a way that each viewer creates his or her own interpretation. 

265 George Rickey, Constructivism; Origins and Evolution, revised edition (New York: 
George Braziller, 1967), p. 66 and p. 86. "Hard edge" paintings are those that look like 
they were painted with a hard edge. Examples include Kasimir Malevich (1878-1935), 
Joseph Albers (1888-1976), and Piet Mondrian's (1872-1944) paintings. The term was 
given to distinguish such paintings from the "painterly" abstract paintings. An example of 
the painterly paintings are those made by Wassily Kandinsky (1866-1944). Art critic, 
Clement Greenberg (1909-), called one "painterly'' and the other "post-painterly," post
painterly being the hard-edged art works, "After Abstract Expressionism," Art 
International, v. vi, no. 8, Lugano, October 1962, pp. 24-32. Heinrich Wolfflin in his 
Principles of Art History made a distinction calling one "linear" and the other "painterly," 
Principles of Art History: the Problem of the Development of Style in Later Art, (translation 
of the seventh German edition) trans. M. D. Hottinger (New YorK: Dover Publications, 
Inc., 1950), p. 18, p. 14. In this dissertation, the researcher refers to them as "hard
edged" and geometric vs. organic, fluid, and dynamic see Rickey, 1967. 
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Since portraying a definite idea, emotion, or representation of the world is anti

Modern Art the researcher suggests that the open ended ness of response to 

abstract expressionist paintings may be more motivational for producing creative 

architectural designs than images of representational art and architecture.266 

Thus the researcher decided to use Abstract Expressionist paintings as 

motivational tool. 

All selected paintings share the following characteristics: 

1 . Rich color schemes. 

2. Significant structural forms. 

3. Various space depths. 

4. Non-figural images (lack of portrayal of direct recognizable images). 

5. Linear and progressing forms. 

6. Forms that suggest a landscape arrangement. 

The selected Abstract Expressionist paintings present suggestions of 

form rather than a direct implication of form. 

The researcher selected the following Abstract Expressionist paintings: 

Marcel Duchamp's The King and the Queen Traversed by Nudes at High Speed, 

1912; Wassily Kandinsky's Composition VI, 1913; Joseph Stella's Battle of Light, 

Coney Island, 1914; Sidney Gross's Composition# 10, 1960; and Lee Krasner's 

Untitled, 1984. The researcher anticipated that students would metaphorize from 

the abstract paintings what can be metamorphosized into an architectural 

266 Clement Greenberg, "After Abstract Expressionism," Art International, v. vi, no. 8, Lugano, 
October 1962, pp. 24-32. 
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design as discussed in the section on the "Use of Metaphors as Motivational 

and Creativity Tools" in Chapter 2. She presented the students with a one-page 

illustration of the painting including the name of the artist and the year it was 

painted. 

Metaphorical Instructions 

The researcher's previous experiments in using images of Abstract 

Expressionist paintings at Texas A&M University and Texas Tech University 

have revealed the importance of metaphorical instructions in directing the 

students to use the images metaphorically. The purpose of the instructions is to 

guide the students to a head start and help them continue beyond their initial 

insight. To use the painting metaphorically means to use its characteristics for 

analogously forming design concepts. Lacking figurative expression and having 

form and space characteristics, the Abstract Expressionist paintings should 

trigger imagination and interpretation regarding their ambiguous structure. The 

structures are characterized by two main aspects; forms and spaces. The 

researcher believes that if the students were able to characterize the paintings' 

forms and spaces, in turn these two characteristics can guide their structural 

design and feeling of space throughout the generative process. The students 

could metaphorize imaginary designs based on these two characteristics. Thus 

the students do not use the painting as a decorative background or something to 

mimic, rather to create their designs by means of analogy. The researcher's 
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definitions of metaphor and analogy are based in Lakoff's research on 

metaphor as well as Lohman eta/., Ward, and Finke. 

The researcher produced a set of instructions which she modified several 

times through previous research, the guidance of her chair and other faculty 

members in the College of Architecture at Texas Tech University. The 

instructions were focused on the following: 

1 . Directing the students to pay close attention to the provided images in 

order to notice image characteristics. 

2. Identifying the characteristics of the image's structural forms and 

space depths. 

3. Instructing the students to design as guided by the characteristics of 

the image. 

4. Stressing the students to maintain the characteristics in their designs 

from beginning to end. 

To prevent students in the Architecture group from mimicking the 

examples provided, the researcher issued them the same set of instructions 

given to the Painting group. This was done so that both the Architecture and the 

Painting groups could use the images similarly (although architectural images 

are often used by students in the design process without instructions), and to 

see if each got a similar fast start. This procedure limited the effect of 

instructions in the experimental groups to the type of motivational image and 

standardized the design instructions for both groups. In addition, the researcher 
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foresaw the benefit of the instructions in giving the students in the Architecture 

group the same opportunity for fast design start. The researcher modified the 

instructions to accompany the research statement and the motivational images 

in the two experimental groups using images of Abstract Expressionist paintings 

or architectural examples (Appendix 8--Project Statement). Figure 3.2 shows 

the modified metaphorical instructions as used in this research experiments. 
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Metaphorical Instructions 

Seek inspiration and motivation from the images provided in the attached packet. The 
following is the procedure by which to interpret and "metaphorize" the image in order to 
obtain inspiration and motivation. Metaphorize means to find similarities among dissimilars 
or to apply a known image to an unknown image in order to understand one by means of 
the other. The following procedure will explain what you should do about the enclosed 
image(s). 

Follow the procedure in the sequence stated on the following list. Don't skip a step if you 
wish to get the best results. 

1. Separate the following attached image(s) from the package for easy viewing. 
2. Study the overall structural form and visual depth of the image. 
3. Study the detailed physical form of the image (structures of its details). 
4. Visualize yourself inside the spaces of the image(s). 
5. Write about or draw in the space below your experiences for later reference. 

6. Characterize using one phrase, the "behavior" of the structural forms in the image, 
for example: swaying forms, interlocking forms, or crushing forms. 

7. Characterize the feeling of space you experience once you imagine yourself inside 
the image, for example: long space, dark space, or threatening space. 

8. Guided by the two types of descriptive statements identified in 6 & 7, begin to create 
your design. Your design should be influenced by the character of the form and the 
feeling of space identified in the image provided. 

9. You are not restricted to the initial characterizations of the structural forms and spaces 
you perceived in the image. You may return and refine the image seeking process in 
order to make more refined modifications to your design. 

Figure 3.2: Metaphorical Instructions 
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Preliminary Investigation at Texas A&M University 
and Texas Tech University 

Preliminary investigations for this dissertation were held at Texas A&M 

University (1997) and at Texas Tech University (1998-1999). The researcher 

started her investigations while teaching architectural design to second- and 

third-year students using Abstract Expressionist paintings as motivation tools. 

These design studio experiences were refined and provided the basis for the 

formal research experiments for this dissertation. 

The experiment was a preliminary pilot study involving second-year 

environmental design students at Texas A&M University in the Fall semester of 

1997. The project required students to design a dream house in Central Park, 

College Station, which would reflect the student's view of the relationship 

between architecture and nature. After a site visit and an introduction to the 

project and its requirements, the class of ten students produced 2' -O"x3' -0" 

Abstract Expressionist paintings consisting of textures and strokes made with 

black and white paint. Each student examined his/her painting and selected three 

areas from the whole painting which interested them the most. The researcher, 

as design instructor, asked students to interpret spatially what they saw in the 

details of their selected areas. These became the stimulation for their design 

constructs of their dream house. 

Despite the general success of the students in producing creative 

solutions, judged by other architectural faculty in a final review of the project, the 

researcher noted that there had been a struggle to understand her instructions. 
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The students had difficulty imagining a real design from the arbitrary textures 

and color values of the Abstract Expressionist paintings. Initially, there was great 

resistance to approach design this way, but once the students overcame their 

inhibitions they began to interpret the details and understand their potential. The 

researcher also identified difficulty in the students assembling the whole design 

from the three ideas selected. She reasoned that there was a lack of clear 

instruction concerning the use of imagination. 

A modified pilot study was carried out with second-year architectural 

students at Texas Tech University in the Spring semester of 1998. The project 

required students to design a dream house on a hill facing Buffalo Springs Lake 

outside of Lubbock, Texas. As before, the design had to reflect the student's view 

of the relationship between architecture and nature. After a site visit and an 

introduction to the project requirements, the class of eleven students produced 

2' -O"x3' -0" Abstract Expressionist paintings consisting of textures and strokes 

made in black and white. 

The researcher provided more detailed instruction to the students than the 

first pilot study so that they could better interpret their abstract images. She 

presented the students with Duchamp and Kandinsky paintings in a public forum 

and asked them to interpret the images. The results of the group discussion 

provided a clearer view for them on how to imagine real designs from 

metaphorical interpretations of the abstract black and white textures and forms. 

Unlike the first experiment at Texas A&M, the researcher gave Texas Tech 
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students the freedom to choose to use the whole painting surface, a part or 

multiple parts of the painting for their journey of discovery. 

An analysis of the results of this second experiment indicated that it was 

now easier for the students to understand and use the process of imagination for 

the design through their observation of specific details from the paintings. 

However, they still faced difficulty in developing what they imagined into 

architectural designs while maintaining their initial conceptual ideas. 

The third experiment was applied to third-year architectural students at 

Texas Tech University in the Fall semester of 1998. The project on this occasion 

required the design of a restaurant, coffee shop, a house, and landscape on 

Party Island, Buffalo Springs Lake, outside of Lubbock, Texas. After a site visit 

and an introduction to the project requirements, the class of eleven students 

again produced 2' -O"x3' -0" abstract paintings in black and white paint. 

The researcher again gave the students instructions on how to interpret 

the abstract paintings, but this time she not only explained how to recognize the 

forms and spaces in the textures and painted layers, as well as the spaces they 

perceived in them, but also how to characterize each with verbal descriptive 

terms such as swaying forms and threatening spaces, sharp-pointed forms and 

dark spaces, etc. Students generally selected two of the terms from their list of 

written characterizations to create their designs, continuously referring back to 

the paintings. 
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This experiment resulted in more elaborate design ideas of good 

quality, judged by College of Architecture faculty. The students had fewer 

questions about the requirements and indulged sooner in realizing their designs. 

In addition, the students now maintained their initial conceptual ideas throughout 

the design process, including the details. 

Thus, the researcher observed greater success among students in the 

third experiment than with those previous. She believes that the use of 

metaphorical instructions had helped the students to understand the process 

better and to produce more meaningful designs sooner than in the earlier 

experiments. 

The design juries at Texas A&M University and later at Texas Tech 

University encouraged further investigation of the process and foresaw 

advantages in bringing the students' creative design potential to the surface as 

well as encouraging faster design starts. Thus, success of this process was 

recognized both in the enthusiasm of the students and the supporting faculty. 

The topic was recognized as suitable for more controlled research in order to test 

more rigorously the effects of the process on architectural creativity. 

The researcher decided to test it against one of the standard accepted 

design pedagogies in which examples of renowned architectural designs are 

recommended to motivate students. The structure of the research in this 

dissertation was designed according to lessons learned in the above three pilot 

design experiments. 
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However, one more preliminary study was carried out prior to the 

dissertation's research experiments. A fourth pilot study was performed on six 

third-year architecture students at Texas Tech University in the Summer 

semester of 1999.267 The purpose of this study was to insure the clarity of the 

metaphorical instructions and the applicability of the instructions for both 

architectural and painting motivational examples. In order to reduce the time of 

the experiment, the researcher provided the motivational images instead of 

requiring the students to produce them. Half the students received an image of 

an abstract painting (Sidney Gross, 1960, Composition #10.) and the other half 

an image of a house (Richard Meier, 1965-67, Smith House in Darien, 

Connecticut). (Appendix H--Pilot Study). 

On completion of this final pilot study, an examination of the designs and 

discussions with the participating students showed that the instructions and the 

architectural and paintings images provided were clear and applicable and no 

changes were made. 

267 Students who participated in the pilot study did not participate in the dissertation research 
experiment which was held four months later. They were not told about the researcher's 
intentions for the pilot study nor about the research itself and its purpose. 
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CHAPTER IV 

DATA ANALYSIS AND RESEARCH FINDINGS 

This chapter contains the data analysis and findings for this research. 

The focus of the first part of the chapter is on the identification, examination, 

and analysis of the general effects of the three factors; group treatment, time, 

and measures. The second part of the chapter contain the evaluation of the 

tests of four combinations of factors (Table 4.4). The goal was to find the 

differences between groups at each interval--two, four and a half, and twelve 

hours--through evaluations with regards to the various measures (MacKinnon's 

five creativity criteria). In addition, the correlation between evaluators and 

between measures are tested to insure the validity of the research. As 

explained throughout the literature review, the researcher expected the Painting 

group to do better than the others in the presented repeated measure analysis. 

Euretics pedagogy is used in both the Painting group and the Architecture 

group, however there is more room for students' exploration in the Painting 

group because of the open endedness of the images. 

Data Analysis Procedures 

In order to test the effects of motivation using interpretation of abstract 

paintings on the creativity of architectural students there was a need to 

compare it to a Control group that was not provided with motivational tools. 

Additionally, to examine the effectiveness of abstract paintings, a third group 
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participating in the experiment where motivation images of familiar architectural 

examples were used. The experiment cross-compared the results of evaluating 

creativity among the three groups of students. In order to obtain more detailed 

results the researcher designed the experiment so that the work was evaluated 

three times in a twelve hour period. The evaluators judged the students work 

after two hours, then after four and a half-hours, and later after twelve hours 

(upon submission). The evaluation was based on MacKinnon's five creativity 

criteria, the measures by which the work was tested. Considering that there 

were three treatments (three types of groups), three times for evaluation, and 

five criteria to judge, the experiment was a 3x3x5 design. 

In this chapter's tables and figures, the researcher uses terms and 

abbreviations are explained in Table 4.1 

Table 4.1 Abbreviations key for the chapter. 

Used word 
Or abbreviation Meaning/explanation 

Subject Student 
c Control group 
A Architecture group 
p Painting group 
Control Control group 
Architecture Architecture group 
Painting Painting group 
Orig Originality 
Add Adaptiveness 
Sus Sustaining the concept 
Aes Aesthetic value 
New Adding new dimension for humans 
Groups The control group, the architecture arouo, and the painting group 
Times 2-hours, 4.5 hours, and 12-hours 
Measures MacKinnon's five creativity criteria (Orig, Add, Sus, Aes, and New) 
M orm Mean 

118 

i 



~
 

~
 

co
 

T
ab

le
 4

.2
 M

ea
n 

S
co

re
s 

(o
n 

a 
sc

al
e 

be
tw

ee
n 

ze
ro

 a
nd

 f
iv

e)
 fr

om
 S

ix
 E

va
lu

at
or

s 
fo

r 
S

tu
de

nt
s 

in
 t

he
 T

hr
ee

 G
ro

up
s 

on
 

E
ac

h 
M

e
a

su
re

ff
im

e
. 

C
: 

C
on

tr
ol

 g
ro

up
, 

P
: 

P
ai

nt
in

g 
gr

ou
p,

 A
: 

A
rc

hi
te

ct
ur

e 
gr

ou
p.

 

u 
Q

. 
2-

ho
ur

 
4.

5-
ho

ur
 

12
-h

ou
r 

.m.
. 

5 
.c

 
.... 

:::1
 

<!>
 

O
rig

 
A

dd
 

S
u

s 
A

es
 

N
ew

 
O

rig
 

A
dd

 
S

u
s 

A
es

 
N

ew
 

O
rig

 
A

dd
 

S
u

s 
A

es
 

N
ew

 
rJ

) A
 

c 
0.

8 
1.

07
 

0.
87

 
0.

4 
0.

42
 

0.
87

 
0

.9
5 

0.
88

 
0.

52
 

0.
52

 
1.

73
 

1.
73

 
1.

28
 

1.
4 

1.
28

 
B

 
c 

0.
7 

0.
75

 
0.

57
 

0.
57

 
0.

4 
1.

97
 

2.
05

 
2.

03
 

1.
98

 
1.

55
 

1.
75

 
1.

93
 

1.
85

 
1.

77
 

1.
55

 
c 

c 
2.

78
 

1.
9 

2.
23

 
2.

15
 

1.
77

 
2.

98
 

2.
83

 
3.

13
 

2
.6

2 
2.

28
 

3.
38

 
3.

73
 

3.
23

 
3.

32
 

2.
72

 
D

 
c 

1.
13

 
1 

1 
1.

2 
0.

8 
1.

25
 

0
.9

7 
1.

82
 

1.
42

 
1.

12
 

1.
4 

1.
68

 
2.

02
 

1.
45

 
1.

23
 

E
 

c 
1.

13
 

0.
77

 
1.

2 
0

.3
7 

0.
38

 
2.

12
 

1.
67

 
1.

83
 

2
.2

 
1.

23
 

2.
03

 
2.

53
 

1.
83

 
2.

47
 

1.
55

 
F

 
c 

1.
2 

1.
32

 
1.

13
 

0.
47

 
0.

73
 

1.
42

 
1.

5 
1.

32
 

0.
88

 
0.

87
 

1.
83

 
2.

38
 

1.
98

 
1.

6 
1.

03
 

G
 

c 
0.

97
 

1.
87

 
0.

7 
0.

53
 

0.
75

 
1.

62
 

2.
68

 
2.

05
 

1.
03

 
1.

18
 

1.
68

 
2.

52
 

2 
1.

38
 

1.
08

 
H

 
c 

1.
47

 
1.

17
 

0.
77

 
0.

9 
0.

63
 

1.
95

 
1.

6 
1.

73
 

1.
42

 
1.

33
 

1.
17

 
1.

52
 

0.
85

 
0.

82
 

0.
98

 
I 

c 
0

.7
5 

0.
5 

0.
62

 
0

.6
2 

0.
48

 
1.

45
 

1.
57

 
1.

82
 

1.
38

 
1 

1.
88

 
2.

45
 

2.
87

 
1.

85
 

1.
12

 
J 

c 
1.

23
 

2 
0.

88
 

0
.6

5 
0.

78
 

1.
3 

2.
37

 
1.

88
 

1.
62

 
1.

05
 

1.
18

 
2.

37
 

2
.5

7 
1.

9 
1.

05
 

K
 

p 
3.

05
 

2
.5

2 
2.

65
 

2.
52

 
1.

85
 

3.
12

 
2.

87
 

3.
3 

2.
88

 
1.

8 
2.

93
 

3.
12

 
3.

4 
2

.8
 

2
.2

8 
L 

p 
1.

95
 

1.
25

 
1.

35
 

1.
08

 
1.

33
 

1.
82

 
1.

87
 

2.
42

 
1.

73
 

1.
12

 
2.

42
 

2.
38

 
2.

88
 

2.
08

 
1.

5 
M

 
p 

2.
53

 
2.

48
 

2.
43

 
2.

08
 

1.
43

 
3.

42
 

3.
25

 
3.

32
 

2.
92

 
1.

95
 

3.
6 

4
.0

3 
3.

87
 

3.
52

 
2.

28
 

N
 

p 
1.

92
 

0.
9 

1.
82

 
1.

13
 

1 
2.

72
 

1.
98

 
2.

58
 

2
.1

7 
1.

68
 

2.
68

 
2.

4 
2.

9 
1.

98
 

1.
83

 
0 

p 
2.

65
 

1.
72

 
2.

12
 

1.
93

 
1.

4 
3.

17
 

2.
47

 
3

.3
7 

2.
92

 
2.

12
 

3.
38

 
3.

33
 

3.
65

 
3.

32
 

2.
27

 
p 

p 
0.

45
 

0.
6 

0.
4 

0.
42

 
0.

38
 

2
.0

8 
1.

57
 

1.
18

 
1.

75
 

1.
37

 
2.

4 
2.

58
 

2.
05

 
1.

93
 

1.
72

 
Q

 
p 

0.
77

 
1.

3 
0.

87
 

0.
93

 
0.

45
 

1.
43

 
1.

87
 

1.
65

 
1.

4 
1.

15
 

1.
9 

1.
97

 
2.

53
 

1.
78

 
1.

47
 

R
 

p 
2.

87
 

1.
63

 
2

.0
3 

2.
62

 
2.

12
 

3.
35

 
2.

53
 

3.
22

 
3.

13
 

2.
43

 
3.

4 
2.

95
 

3.
17

 
3.

28
 

2.
53

 
s 

p 
2.

67
 

2.
33

 
2.

58
 

2.
4 

1.
87

 
3.

28
 

2.
73

 
3.

05
 

3.
05

 
2.

07
 

3.
27

 
3.

32
 

3.
32

 
3.

1 
2.

53
 

T
 

p 
2

.5
 

1.
57

 
1.

92
 

1.
55

 
1.

43
 

2.
28

 
1.

68
 

1.
87

 
2

.2
2 

1.
88

 
2.

67
 

2.
53

 
2.

73
 

2.
3 

2
.0

8 
u 

A
 

2.
37

 
1.

17
 

1.
97

 
1.

22
 

1.
28

 
2.

5 
1.

8 
1.

93
 

1.
55

 
1.

7 
2.

42
 

2.
32

 
2.

75
 

1.
5 

1.
45

 
v 

A
 

0.
93

 
1.

2 
1.

4 
0.

93
 

0.
63

 
1.

47
 

1.
78

 
2.

42
 

1.
7 

0.
93

 
1.

77
 

2.
47

 
2.

18
 

1.
62

 
1.

08
 

w
 

A
 

1.
75

 
1.

35
 

1.
4 

0.
72

 
0.

62
 

2
.0

5 
1.

98
 

2 
1.

32
 

1.
08

 
2.

17
 

2.
42

 
1.

82
 

1.
78

 
1.

42
 

X
 

A
 

2.
42

 
2.

55
 

2.
28

 
1.

78
 

1.
5 

3.
17

 
3.

03
 

3.
33

 
3.

1 
2.

32
 

3.
4 

3.
47

 
3.

87
 

3.
55

 
2.

4 
y 

A
 

1.
15

 
0.

47
 

0.
58

 
0.

4 
0.

75
 

1.
35

 
1.

2 
1.

63
 

0
.8

3 
1.

22
 

1.
55

 
1.

43
 

1.
18

 
1.

02
 

0.
75

 
z 

A
 

2
.3

 
2.

38
 

2.
38

 
1.

42
 

1.
33

 
3.

3 
2.

78
 

3.
67

 
2.

4 
2.

43
 

2.
95

 
2.

95
 

3.
65

 
2.

85
 

2.
67

 
A

A
 

A
 

2.
38

 
2 

1.
7 

1.
8 

1.
4 

2.
47

 
2.

38
 

2.
37

 
1.

97
 

1.
7 

2.
95

 
2.

53
 

3.
22

 
2.

35
 

1.
68

 
BB

 
A

 
1.

4 
1.

22
 

1.
17

 
0.

98
 

0.
8 

1.
67

 
1.

55
 

1.
3 

1.
6 

1.
02

 
1.

5 
1.

95
 

1.
18

 
1.

13
 

1 
cc

 
A

 
2.

87
 

2.
37

 
2.

55
 

2.
65

 
1.

83
 

3.
48

 
3.

08
 

3.
65

 
3.

62
 

2.
58

 
4 

3.
4 

3.
77

 
3.

58
 

2
.5

 
DO

 
A

 
2

.7
2 

1.
5 

2.
77

 
2.

52
 

1.
82

 
3.

62
 

2.
75

 
3.

63
 

3.
53

 
2.

78
 

3.
7 

3.
48

 
4.

17
 

3
.8

5 
3.

35
 



The researcher received usable evaluation scores from six volunteering 

faculty members in the College of Architecture at Texas Tech University. One 

evaluator's data was dropped for not following the process for evaluation 

identified by the researcher. It was non-compliant with her criteria. The 

researcher averaged the scores from the six remaining evaluators to calculate 

the scores for each student on each measure for each time period evaluation 

(Table 4.2). 

The researcher tested the correlation between the evaluators' scores 

on all time evaluations combined and found that there was significant 

correlation among them (Table 4.3). In addition, all correlations were positive, 

that is, the pairs compared tend to increase together. This correlation test 

showed that the evaluators were consistent in their estimated scores. 

Table 4.3 Correlation Coefficient between Evaluators on the Three Time 
Evaluation for all Groups Together. 

Cell Contents: 
- Correlation 
Coefficient Evaluator2 Evaluator3 Evaluator4 EvaluatorS EvaluatorS 

- P value 
- Number of Samples 

0.605 0.547 0.606 0.454 0.542 
Evaluator1 2.59E-010* 2.36E-008* 2.53E-010* 7.05E-006* 3.34E-008* 

90 90 90 90 90 
0.555 0.564 0.556 0.651 

Evaluator2 1.39E-008* 7.18E-009* 1.29E-008* 3.754E-012* 
90 90 90 90 

0.462 0.663 0.714 
Evaluator3 4.45E-006* 1.058E-012* 2.677E-015* 

90 90 90 
0.469 0.563 

Evaluator4 3.12E-006* 7.59E-009* 
90 90 

0.724 
EvaluatorS 7.100E-016* 

90 

*Significant on a .00001 scale. 
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Statistical Analysis 

The 3x3x5 design revealed various pairs and ways of comparison. The 

researcher performed a mixed analysis of variance with two repeated 

measures to see the relative performance relationships between factors. The 

process first included the identification of the various probable combinations, 

the comparison of the means followed by analysis of variance to find if the 

compared factors were significant, and later the post hoc comparison for the 

cases that showed significance in order to find which factor yielded the highest 

level of performance (highest ratings by the evaluators). 

Analyzing the results, the researcher showed the secluded effect of 

group type, time, and measure on the subjects' scores. In addition, she 

compared the results at specific times between groups, the effect of the 

measures within each group, the effect of time and measure combinations, 

and the time, group, and measure cross effects. 

Performing an analysis of variance on the 3x3x5 design, the researcher 

found significance in five out of seven tested effects (Table 4.4). The 

researcher compared the means and ran the post hoc comparison tests for the 

combinations that showed significant differences to determine what factors 

were yielding higher results. 
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Table 4.4: Summary of all Effects of the 3x3x5 Design Showing the Calculated 
Effect, the Means, and the Significance Values (p-level). 

General Manova Summary of all Effects of the 3x3x5 design: 

Groups, Times, Measures (criteria) 

Effect df Means df Means F p-level 

Effect Effect Error Error 

Groups 2 24.52879 27 5.627784 004.3585 .022887* 

Times 2 31.24323 54 0.263528 118.5575 .000000* 

Measures 4 07.94468 108 0.155683 051.0312 .000000* 

Groups.Times 4 00.10068 54 0.263528 000.3821 .820499 

Groups.Measures 8 00.40170 108 0.155683 002.5802 .012849* 

Time.Measures 8 00.42873 216 0.042048 010.1964 .000000* 

Groups.Times.Measures 16 00.01896 216 0.042048 000.4509 .966496 
. . 

* S1gmf1cant on a .05 scale . 

The following sections discuss each of the seven effects. 

The Effect of Group Treatment 

Observations on the effect of groups were collected from the means 

plots showing the mean performance levels for the three groups (Figure 4.2), 

the analysis of variance table (Table 4.5), and the post hoc table (Table 4.6). 
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Figure 4.1 Plot of Means when the Group Type (Treatment) is the Main Effect. 

Table 4.5. General Analysis of Variance for the Groups 

Groups Means 
F (2,27)=4.36; p<.0229 (significant on a 0.05 scale) 

Control 1.487933 
Painting 2.248533 
Architecture 2.106333 

The difference between the three groups is significant (p<.0229) on a 

.05 scale (Table 4.5) . In order to see which group is performing better than the 

others and to compare the significance of variance among them a post hoc 

analysis was performed. 
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Table 4.6. Tukey HSD test; Probabilities for Post Hoc Comparison Tests when 
Group is the Main Effect 

Groups Control Painting Architecture 
(M=1.487933)** (M=2.248533)** (M:2.1 06333)** 

Control .025943* .079632 
Painting .862791 
Architecture 

** M tndtcates mean of scores 

The post hoc comparison test showed that the only significant 

difference (p<.025943) was between the Painting group and the Control 

group. The Painting group outperformed the Control group at all times and on 

all measures. This means that the Painting group got off to a faster start than 

the Control group. 

The Effect of Time 

Observations on the effect of earlier time evaluations (after two hours) 

compared to later times evaluations (after four and a half hours and twelve 

hours) were collected from the means plots (Figure 4.2), the analysis of 

variance table (Table 4.7), and the post hoc table (Table 4.8). 
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Figure 4.2 Plot of Means when the Time is the Main Effect. 

Figure 4.2 shows that the mean of the twelve-hour scores was higher 

than the other two times evaluation. The Analysis of variance showed that 

there was a significant difference between the three time evaluations 

(p<.OOOO) on a .0001 scale (Table 4. 7). 

Table 4.7. General Analysis of Variance for the Times 

Times 
Means 
F (2,54)=118.56;_2_<.0000 Js!_g_nificant on a 0.05 scale) 

2-hours 1.442067 
4.5-hours 2.071467 
12-hours 2.329267 

In order to see which times were significantly differing from one 

another, the researcher performed a post hoc comparison test (Table 4.8) . 
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Table 4.8. Tukey HSD test; Probabilities for Post Hoc Comparison Tests when 
Time is the Main Effect 

Time 2-hour 4.5-hour 12-hour 
(M=1.442067)** (M=2.071467)** (M=2.329267)** 

2-hour .000121* .000121 * 
4.5-hour .000286* 
12-hour 

** M 1nd1cates mean of scores 

The post hoc comparison results shows that the three times were 

significantly different from one another. That is, the twelve-hour evaluation was 

significantly different than both the two-hour evaluation (p<.000121) and the 

four and a half-hour evaluation (p<.000286). The scores on the twelve-hour 

evaluation were better than the other two time evaluations. In addition, the four 

and a half-hour evaluations were significantly better than the two-hour 

evaluations (p<.000121 ). 

The Effect of Measures 

Observations on the effect of the five creativity measures (criteria) were 

collected from the means plots (Figure 4.3), the analysis of variance table 

(Table 4.9), and the post hoc table (Table 4.1 0). 
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Figure 4.3 Plot of Means when the Measures (Criteria) are the Main Effect. 

Table 4.9. General Analysis of Variance for the Measures (Criteria) 

Measures Means 
F (4, 108)=51.03; p<.OOOO (significant on a 0.05 scale) 

Originality 2.173111 
Adaptiveness 2.067445 
Sustaining the Concept 2.172111 
Aesthetics 1.856444 
New Dimension for Humans 1.468889 

Performing the analysis of variance for the measures show that the 

difference between the five measures was significant (p<.OOOO) (Table 4.9) . A 

post hoc comparison test was performed to show which of the measures were 

significantly outscoring the others (Table 4.1 0). 
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Table 4.10 Tukey HSD test; Probabilities for Post Hoc Comparison Test when 
Measure is the Main Effect 

New 

Measure Originality Adaptiveness Sustaining Aesthetics Dimension 
(M=2.173111) (M=2.067445) (M=2.172111) (M=1.856444) (M=1.4688 

89) 
Originality .381039 1.000000 .000117* .000113* 
Adaptiveness .390891 .004601* .000113* 
Sustaining .000117* .000113* 
Aesthetics .000113* 
New Dimension 

Table 4.10 shows that the Aesthetics measure was significantly less 

than the other four measures (Adaptiveness (p<.004601 ), Sustaining the 

concept (p<.000117), Originality (p<.000117), and adding new dimension 

(p<.000113)) in all group types and time evaluations. In addition the New 

Dimension measure was also significantly lower than the other four measures 

showing a significance level of p<.000113 with all of them in all group types 

and time evaluations. 

Differences in Group Performance Over Time 

Observations on the effect of the group treatments over time were 

collected from the means plots (Figure 4.4) and the analysis of variance table 

(Table 4.11 ). 

The slope of the curve reflects the rate of progress within each group 

between the evaluated times (Figure 4.4). These slopes show that the rate of 

progress was parallel for the three groups. The plot showed that the Painting 

group maintained their advantage at all times. All three groups progressed 

over time however there were no significant differences among their means 
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(P<.8205 not significant on a .05 scale) (Table 4.11 ). The rate of progress in 

the first two hours was much higher than occurred during the rest of the time 

for all groups. However, the results for the Painting group showed that they 

progressed more quickly than the other groups. The Architecture group had 

also a close mean score developing more quickly than the Control group. 

Since the analysis of variance shows no significant difference, there is 

no need to perform a post hoc comparison test. Figure 4.5 is added to show 

the range of students' mean scores in each group for each time evaluation. 

Notice the distribution of means in the three groups. 
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Figure 4.4 Plot of Means for Each Group on Each Evaluation Time 
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Table 4.11 General Analysis of Variance for the Group/Time Effect on the 
Students' Scores. 

Group Time Mean 
F(4,54)=.38; p<.8205 
(not significant on a .05 scale) 

Control 2-hours 0.9896 
Control 4.5-hours 1.6162 
Control 12-hours 1.8580 
Painting 2-hours 1.7150 
Painting 4.5-hours 2.3438 
Painting 12-hours 2.6868 
Architecture 2-hours 1.6216 
Architecture 4.5-hours 2.2544 
Architecture 12-hours 2.4430 
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2-Hour Evaluation Scatter Plot 
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Figure 4.5 Scatter Plot of means for each time evaluation. Notice the 
distribution of the means for the three group types. 
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Differences between the Groups with Regard to Each Measure 

Observations on the effect of the groups with regard to each measure 

were collected from the means plots (Figure 4.6), the analysis of variance 

table (Table 4.12), and the post hoc comparison test (Table 4.13). 
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Figure 4.6 Plot of Means for Each Group on Each Measure. 

ontrol I 
ainting 

rchitecture 
1 

Generally, the Painting group had higher means on each measure 

followed by the Architecture group and the Control group (Figure 4.6) . All three 

groups had varying mean scores on the various measures and there were 

significant differences among them (p<.0128 significant on a .05 scale) (Table 

4.12). 
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Table 4.12 General Analysis of Variance for the Group/Measure Effect on the 
Students' Scores. 

Group Measure (criterion) Mean 
F(8, 1 08)=2.58; p<.0128 
(significant on a .05 scale) 

Control Originality 1.570667 
Control Adaptiveness 1.779333 
Control SustaininQ 1.631333 
Control Aesthetics 1.363000 
Control New Dimension 1.095333 
Painting Originality 2.556000 
Painting Adaptiveness 2.257667 
Painting SustaininQ 2.487667 
Painting Aesthetics 2.230667 
Painting New Dimension 1.710667 
Architecture OriQinality 2.392667 
Architecture Adaptive ness 2.165333 
Architecture Sustaining 2.397333 
Architecture Aesthetics 1.975667 
Architecture New Dimension 1.600667 

In order to find the differences between the groups and what measures 

they refer to, the research performed a post hoc comparison test (Table 4.13). 
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Table 4.13 Tukey's HSD Post Hoc Comparison Test for the Effect of Measure 
(Criteria) and Group treatment. The Table Shows the p-values for 
each Measure when comparing the Three Groups. 

Originality: Painting Architecture 
ANOVA: p<.001 * 

Control M=1.571 .001* .001* 

Painting M=2.556 .262 

Architecture M=2.393 
Adaetiveness: Control M=1.779 .017* .052 
ANOVA: p<.041 * 

Painting M=2.258 .648 

Architecture M=2.165 
Sustaining the Control M=1.631 .001* .001* 
Conceet: 
ANOVA: p<.001 * Painting M=2.488 .706 

Architecture M=2.397 
Aesthetics: Control M=1.363 .001* .008* 
ANOVA: p<.001* 

Painting M=2.231 .271 

Architecture M=1.976 

New Dimension: Control M=1.095 .001* .003* 
ANOVA: p<.001* 

Painting M=1.711 .512 

Architecture M=1.601 
. . 

* S1gn1f1cant on a .05 scale . 

In Table 4.13, the researcher chose to perform the post hoc comparison 

between groups for each measure and neglected the comparison between 

measures for each group. The reason for this lies in the fact that the purpose 

of the research is to compare the groups with regard to the effects of the 

treatment on the various measures and not to compare the measures to each 

another. 

The analysis of variance comparing the groups for each measure 

separately shows significance {Table 4.13). The post hoc comparison test 

shows that the Painting group has significantly outperformed the Control group 
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in all five measures (Table 4.13). The Architecture group significantly 

outperformed the Control group in all but the Adaptiveness measure although 

the Architectural group mean was higher. No significant differences were 

found between the Painting group and the Architecture group. 

The Effect of Measures Over Time 

Were there any significant differences in the way measures improved 

over time? Observations on the effect of the time with regard to each measure 

were collected from the means plots (Figure 4.7), the analysis of variance 

table (Table 4.14), and the post hoc comparison test (Table 4.15). 

Plot of Means of the Criteria on each Time Evaluation 2-way 
interaction 

F(8,216)=1 0.20; p<.OOOO (Significant on a .05 scale) 
2.8 .----------------------, 
2.6 
2.4 

i 2.2 
~ 2.0 

1.8 
1.6 
1.4 
1.2 
1.0 
0.8 

Orig Add Sus Aes New 

Measures (criteria) 

• 2-hours 

• 4.5-hours 

D 12-hours 

Figure 4.7 Plot of Means for Each Measure (Criterion) on Each Evaluation 
Time. 
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Table 4.14 General Analysis of Variance for the Time/Measure Effect on the 
Students' Scores. 

Time Measure (criterion) Mean 
F(8,216)=1 0.20; p<.OOOO 
(significant on a .05 scale) 

2-hours Originality 1.793667 
2-hours Adaptiveness 1.495333 
2-hours Sustaining 1.544667 
2-hours Aesthetics 1.298000 
2-hours New Dimension 1.078667 
4.5-hours Originality 2.289333 
4.5-hours Adaptiveness 2.111333 
4.5-hours Sustaining 2.346000 
4.5-hours Aesthetics 2.028667 
4.5-hours New Dimension 1.582000 
12-hours Originality 2.436333 
12-hours Adaptiveness 2.595667 
12-hours Sustaining 2.625667 
12-hours Aesthetics 2.242667 
12-hours New Dimension 1.746000 

The analysis of variance table shows that there is a significant 

difference in the time/measure effect for all the groups (Table 4.14). Therefore, 

a post hoc was performed to look for which combination of effects yielded this 

significance (Table 4.15). 
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Table 4.15 Tukey's HSD Post Hoc Comparison Test for the Effect of Measure 
(Criteria) and Time Evaluation. The Table Shows the p-values for 
each Measure when Comparing the Three Time Evaluations. 

Originalitl£: 
ANOVA: p<.009* 

2-hour 4.5-hour 12-hour 

2-hour M=1.794 .023* .004* 

4.5-hour M=2.289 .493 

12-hour M=2.436 
Adaetiveness: 2-hour M=1.495 .001* .001* 
ANOVA: p<.001* 

4.5-hour M=2.111 .006* 

12-hour M=2.596 
Sustaining the 2-hour M=1.545 .001* .001* 
Conceet: 
ANOVA: p<.001* 4.5-hour M=2.346 .217 

12-hour M=2.626 

Aesthetics: 2-hour M=1.298 .001* .001* 
ANOVA: p<.001 * 

4.5-hour M=2.029 .334 

12-hour M=2.243 

New 2-hour M=1.079 .001* .001* 
Dimension: 
ANOVA: p<.001* 4.5-hour M=1.482 .317 

12-hour M=1.746 
.. 

* S1gn1f1cant on a .05 scale 

Table 4.15 shows that there was a significant difference between the 

time evaluations on all five measures. Comparing the time evaluations showed 

that there was a significant difference between the two-hour evaluation and 

the four and a half-hour evaluations (with the latter scoring higher than the 

former) with regards to all five measures. There was also a significant 

difference between the two-hour evaluation and the twelve-hour evaluation 

(with the latter scoring higher than the former) with regards to all five 

measures. However comparing the four and a half-hour evaluation with the 

twelve-hour evaluation showed no significant differences with the exception of 
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the measure of Adaptiveness (p=.006 significant on a .05 scale) where the 

twelve-hour evaluation had better performance than the four and a half-hour 

evaluation. This result reinforces the idea that later design effort by students is 

spent in adapting the design to its functions and meeting the programmatic 

and site requirements. 

Not only are the four and a half-hour evaluations significantly higher, 

but they are significantly higher for all five measures when compared with the 

two-hour evaluations. This analysis indicates that from the second hour 

onward the general observation of the students' performances, irrespective of 

the groups' treatments, is that they appear to focus on advancing their 

designs in all five measures. These results will become more specific when 

the researcher connects them to the factor of group treatment to see which of 

the groups participated more creatively to give this indication. When this result 

is compared with the group/measure factor, it might be inferred that the main 

participation comes from both the Painting group and the Architecture group. 

The Effect of Groups over Time for Each Measure 

This section showed the overall effect of all three factors; group 

(treatment), time, and measure (criteria). Observations on the effects of the 

group/time/measure were collected from the means and analysis of variance 

table (Table 4.16). The means plot is displayed in Appendix I. 
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Analysis of variance showed that the differences between the three factors 

were insignificant (p<.9665) (Table 4.16). Therefore, no further investigation 

was made. 

Table 4.16 Analysis of Variance and Means for the Groups on each Time 
Evaluation in the Five Measures (Criteria). F (16,216)=.45; 
p<.9665 (not Significant on a 0.05 scale). 

Group 
Time Measure Control Painting Architecture 

N=10 N=10 N=10 
Originality 1.216 2.136 2.029 
Adaptiveness 1.235 1.630 1.621 

2-hours Sustaining 0.997 1.817 1.820 
Aesthetics 0.786 1.666 1.442 
New Dimension 0.714 1.326 1.196 
Originality 1.693 2.667 2.508 
Adaptiveness 1.819 2.282 2.233 

4.5-hours Sustaining 1.849 2.596 2.593 
Aesthetics 1.507 2.417 2.162 
New Dimension 1.213 1.757 1.776 
Originality 1.803 2.865 2.641 
Adaptive ness 2.284 2.861 2.642 

12-hours Sustaining 2.048 3.050 2.779 
Aesthetics 1.796 2.609 2.323 
New Dimension 1.359 2.049 1.830 

Correlation between Measures 

The researcher based her research on MacKinnon's assumption that all 

five measures are required to characterize true creativity. After data collection, 

she tested the relevance of this assumption applied to the students by 

investigating the correlation between the measures (Table 4.17). 
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Table 4.17 Correlation Coefficient between Measures on the 12-hour 
Evaluation for all Groups Together. 

Cell Contents: 
- Correlation 
Coefficient 

Adaptiveness 
Sustaining the 

Aesthetics New Dimension - P value Concept 
-Number of 

Samples 
.881 .875 .928 .914 

Originality 1.35E-010* 2.46E-010* 1.560E-013* 1.758E-012* 
30 30 30 30 

.862 .924 .830 
Adaptive ness 8.97E-010* 3.414E-013* 1.46E-008* 

30 30 30 

Sustaining the .896 .836 

Concept 
2.318E-011* 8.67E-009* 
30 30 

.926 
Aesthetics 2.486E-013* 

30 

*Significant on a .0000001 scale. 

Table 4.17 shows that all five measures are highly correlated. They 

increase together and are significantly correlated where the minimum 

correlation between any two measures was .830. Based on the statistical 

numbers, one might infer that the five measures have the same meaning or 

that they reflect and replace one another. One measure is a sign about the 

level of the others. This high correlation could also mean that all five measures 

are necessary for creativity and that all evaluators agree that the measures 

provide a good indicator of creativity. This justification is based on the 

statistical results and it is not clear how it could be explained based on the 

different measures. 

In conclusion, the results show that the Painting group progressed 

faster than the other two groups. It also that the Painting group scored 

significantly better than the Control group at all times and for all measure. 
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The design of the students generally advanced over time. However, 

there were no general differences between the groups over time with regard to 

the rate of progression. There was a significant difference between the twelve

hour evaluation and the other time evaluations generally and for all five 

measures. There was also a significant difference between the twelve-hour 

evaluation and the four and a half-hour evaluation generally and on all five 

measures. The four and a half-hour evaluation is better than the two-hour 

evaluation only on the measure of Adaptiveness. 

Both the Painting group and the Architecture group outperformed the 

Control group in all the five creativity measures. 
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CHAPTERV 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

Correlation between Evaluators 

The correlation between the results of the evaluators' charrette grades 

showed that they were significantly positively correlated. All evaluators' subjects' 

grades increased in a parallel fashion which indicates that their evaluations of the 

students' projects were consistent. 

The creativity measures (Criteria) were not mathematically measured but 

required the evaluators' judgment on a scale between zero and five. In addition, 

the various students' design levels and methods although different from one 

another were considered equal in this research and were evaluated according to 

the same measures. Therefore, the evaluators' judgment could not be 

considered totally objective. 

Even with such apparent difficulty in administering the evaluation the 

evaluators maintained a high correlation between their own assessments. This 

can be interpreted that Donald MacKinnon's creativity criteria were understood 

similarly by evaluators. 

Discussion of the Various Effects 

The Effect of Group Treatment 

The post hoc test (Table 4.5) showed that the Painting group significantly 

outperformed the Control group generally at all times and for all measures 
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(P<.025943). Although the Architecture group had a high mean it did not have 

any significant difference from the other two groups. 

It is uncommon to use paintings to motivate architectural design and 

rather more common to use well-known architectural examples. Through the 

previous completed design studios and support classes the subjects have been 

exposed to the use of architectural examples to motivate their design ideas. One 

would expect that each has some experience in the use of architectural 

examples for motivation. In this experiment no significant difference was 

recognized between the Architecture group and the Control group. However, the 

abstract paintings created a valuable motivating tool significantly yielding higher 

scores than the group that used no motivating tools. 

These findings suggest that images that are nonfigurative, such as 

Abstract Expressionist paintings, can motivate students to make more creative 

designs. The unlimited boundaries and range of design possibilities suggested by 

the paintings free the student for broader more imaginative metaphorical 

interpretation. Textures and modular components in Abstract Expressionist 

paintings are more pure and free of association than in architectural examples.268 

Instead of feeding the brain with predictable associations which occur with 

architectural examples, paintings provide no preconceived figurative 

associations. Lakoff explained that the metaphorical process of generating ideas 

involves correspondence of source domain knowledge structure (in this research 

it is the process which comes from the images of Abstract Expressionist 

268 Mathewson. 
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paintings) to a target domain knowledge structures (one which is called for by the 

requirements of the design project).269 The correspondence between the source 

domain and the target domain depends on the associations that the source 

domain structures trigger in the interpreter of the abstract painting. Since the 

abstract painting is nonfigurative, and its application received higher scores, the 

metaphorical act seems to be a very creative one. It can adapt to and correspond 

to the design requirements. 

In addition to scoring significantly higher than the Control group on all 

measures, the Painting group scored significantly higher for each incremental 

time evaluation. The Painting group got off to a faster start, progressed at a 

faster rate, and maintained that speed throughout the design process. Students 

in the Painting group quickly indulged in the act of designing which yielded more 

creative results at the conclusion. 

The research results showed that the Control group had lower creativity 

scores even though it can be said that they had more or unlimited freedom of 

choice for motivation. In addition, it had a slower progression rate than both the 

Painting group and the Architecture group. This corresponds with Finke's results 

from his research which tested random assignment versus free choice of design 

categories among design students (1990). He showed that giving students 

choices contributed to poorer performance and slower development on the 

creativity task in comparison with the no-choice subjects. 

269 Lakoff. 
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The Effect of Time on Evaluation Scores 

Table 4.7 shows that the twelve-hour evaluation scores were significantly 

higher than the other time evaluations for all groups and on all measures. It also 

shows that the four and a half-hour evaluation scores were significantly higher 

than the two-hour evaluation for all groups and for all measures. 

The results were expected since the subjects obviously generated more 

work to be evaluated after twelve hours of activity, than during four and a half

hours or two hours. In addition, design production in terms of graphic 

demonstration advances over time, and therefore later scores were better than 

earlier scores. 

The Effect of Measures 

Table 4.9 shows that the fifth criterion (New Dimension) is lowest in scores 

followed by the Aesthetics criterion. Both have significantly lower scores than the 

other three criteria for all groups and times. This suggests that MacKinnon paid 

special attention to these two criteria, particularly as he declared that they were 

additional creativity measures while the other three criteria were essential in 

order to measure creativity. The time and amount of rigor for the charrette could 

not enable these two criteria to play a part. More time is needed to reach this 

higher level of aesthetic sense or to achieve such a significant new human 

dimension. 
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As for New Dimension, MacKinnon indicated that only people capable of 

making paradigm shifts, such as the heliocentric theory of Copernicus, Darwin's 

theory of evolution, Freud's psychoanalysis, and Einstein's relativity theory could 

score high on this criterion.27° Consequently, it was expected that the students 

would score very low on this criterion, if they scored at all. 

As for the fourth criterion (Aesthetics), the researcher instructed the 

evaluators to rely on their own subjective opinions. Thus they were guided by 

their own aesthetic opinions regarding the work. In a charrette, design attention is 

concentrated on generating a concept. There is little time for advancing the 

aesthetics of the design. Time is necessary for developing such values. This 

strengthens MacKinnon's proposal that aesthetics is an additional measure of 

creativity because it is subjective and requires more work to advance it.271 The 

researcher believes it is of major importance as a measure of creativity in a final 

design product. 

If one applies the five measures proposed by MacKinnon (Originality, 

Adaptiveness, Sustaining the Concept, Aesthetics, and New Dimension for 

Humans) to this experiment, the results are closely related with no significant 

differences between them (Table 4.16). This reinforces MacKinnon's opinion of 

the three criteria as cooperative measures which together represent creativity.272 

However, it suggests that they can replace one another or share relative 

meanings of creativity which he does not agree with. 

270 MacKinnon, In Search of Human Effectiveness, p. 55. 
271 Ibid. 
272 Ibid. 
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MacKinnon believed that measures four and five complete creativity, but 

he acknowledged that they were extra special qualities found only among the 

very creative solutions. MacKinnon's ideas were based on research with 

professional architects, among them the most creative in the United States in the 

'40s and early '50s. The charrette can only be regarded as a miniature of design 

activity of professional architects. 

The Effect of Time on Each Group 

All three groups involved in the research progressed in a parallel pattern 

over time and there were no significant differences among their means (p<.8205 

not significant on a .05 scale) (Table 4.1 0). 

The Effect on Groups Regarding Each Measure 

Table 4.12 shows that the Painting group significantly outperformed the 

Control group in all five measures. It also showed that the Architecture group 

outperformed the Control group in all measures with the exception of the criterion 

of adapting the design to its requirements (p<.052 which is quite close to the 

significance level of .05). Although the Control group did not receive any group 

treatment and spent the time solely on advancing the design ideas, it yielded 

lower scores on all measures. No significant differences between the Painting 

group and the Architecture group were found. 

The fact that both the Painting group and the Architecture group 

significantly outperformed the Control group in all five measures suggest that as 
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these two groups performed similarly there is a close relation between them. The 

experiment was designed so that they are both treatment groups receiving 

metaphorical instructions. These results imply that the use of motivational images 

with instructions for the Painting and Architecture groups did enhance the 

students' scores for the five measures. Good scores in both the Painting group 

and the Architecture group suggests that instructions regarding metaphorical 

interpretation had a role in this. This result is not firm, and future comparisons 

between groups with and without metaphorical interpretation instructions could 

provide more accurate support. 

Students in the Painting and Architecture groups had to follow a discovery 

design process rather than the Control group which dealt more directly with 

functional design requirements. Students in the former groups moved from form 

to function in an open ended discovery process. Both groups showed higher 

creativity levels than the Control group which seemed to move from function to 

form, the more conventional method. This result corresponds with Runco's and 

Okuda's creativity tests (1986) comparing presented problems and discovered 

problems among college students. They concluded that problem discovery is 

associated with creative performance. They recommended assigning tasks that 

were open-ended and allowing discovery as the best activator or the students' 

creativity and ideational fluency. 

In this research, the students were familiar with the use of architectural 

examples for motivating design solutions but they were not familiar with the use 

of Abstract Expressionist painting for the same purpose. Despite being unfamiliar 
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with the use of abstract painting as a motivational tool, these students scored 

significantly higher on all measures. This indicates two things; the first is that 

there is great potential in using Abstract Expressionist paintings for motivating 

students; and second, that the use of images whether pictorial or nonfigurative, 

familiar or unfamiliar can motivate creative architectural design ideas. 

The Effect of Measure over Time 

The post hoc test shows that both the twelve-hour evaluations and the 

four and a half-hour evaluations are significantly better than the two-hour 

evaluations in all creativity measures (Table 4.14). The effect of the longer time 

on bettering the scores is clear for all five creativity measures. The result 

indicates that the students in all three groups advanced their designs over time 

with regards to all five measures. The results further enforces the previous 

prediction that the five criteria are highly related to one another (Table 4.2). 

As seen in the Effect of Time section, later progress is at a slower rate 

than during the first few hours. Therefore, in the comparison between the four 

and a half-hour evaluation with the twelve-hour evaluation the latter resulted in 

higher scores than the former with regards to only the criterion of Adaptiveness. 

The time used after four and a half-hours of work until submission was invested 

specifically in adapting the design to its requirements. Thus the twelve-hour 

evaluations have significantly higher scores than the four and a half-hour 

evaluation on the criterion of Adaptiveness. This indicates that the students may 

have been more concerned about the other four criteria in the beginning of the 
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design process suggesting a focus on originality, sustaining the concept, 

aesthetics, and the possibility of adding new dimensions and principles for 

people. It also suggests that progress in the design process from form to function 

resulted in more creative designs. This experiment showed that the Painting 

group (form to function method) was significantly superior to the Control group 

(conventional method) for all criteria and for all time evaluations (Table 4.5). 

The Effect of Groupffime/Each Measure 

Although the Painting group had higher scores on all measures in all time 

evaluations there were no significant differences in the effect of group/time/ 

measure (p<.9665). Appendix I has the means plot. 

Correlation between Measures 

The correlation between measures shows that the five measures are 

significantly related (Table 4.16). This might indicate that their meanings replace 

one another or interrelate. Both the correlation and the effect of time/measure 

showed possible profound and strong relationship between the measures. It is 

perhaps fair to predict that the measures calculate the same effect, that is 

creativity. It also indicates that the measures are equally understood by 

evaluators and recognized and promoted by students in their designs. 
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Conclusions 

In this dissertation research experiment, the use of euretics pedagogy has 

been successful in motivating creative architectural designs among third and 

fourth-year architectural students. The pedagogy utilized motivation through the 

use of metaphorical image interpretation of either Abstract Expressionist 

paintings or images of architectural examples. The study demonstrated that the 

use of Abstract Expressionist paintings which lack figurative forms is a powerful 

motivating tool for architectural students, but especially when used in conjunction 

with instructions for metaphorical interpretation. Euretics pedagogy has shown to 

yield both a fast start in the design process and more creative design results 

among the subjects. 

The following are the statistical results of the study: 

1 . The scores of the Painting group are significantly higher than those of 

the Control group in all time evaluations and under all five measures. 

2. The Painting group progressed faster than the Control group at all 

times and with regards to all measures. 

3. Both the Painting group and the Architecture group scored significantly 

higher than the Control group on all measures. 

4. The scores for the twelve-hour evaluation were significantly higher 

than that of the two-hour evaluation and the four and a half-hour 

evaluation for all groups. The four and a half-hour evaluation was also 

significantly higher than that of the two-hour evaluation for all groups. 
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5. The scores on the fifth measure (resulting in a New Dimension for 

Humans) was significantly lower than the scores on the other four 

measures for all groups and at all times. In addition the fourth measure 

(aesthetic value) was significantly lower than the first three measures 

(originality, adaptiveness, and sustaining the concept) for all groups 

and at all times. 

6. The twelve-hour evaluation is significantly higher than the two-hour 

evaluation, and the four and a half-hour evaluation is significantly 

higher than the two-hour evaluation for all measures. However the 

twelve-hour evaluation is significantly higher than the four and a half

hour evaluation for the criterion of Adaptiveness only. 

7. Finke showed that the use of unexpected motivating images 

encouraged the exploration of interpretive possibilities, thus enhancing 

creative discovery.273 In addition, Runco and Okuda suggested that 

creativity and ideational fluency among students would be best 

activated by assigning tasks that were extremely open-ended and 

allowed students' own discovery.274 In this research, the use of 

Abstract Expressionist paintings as the unexpected motivating images 

more successfully motivated the generation of architectural designs 

than the use of architectural examples, which are normally used for 

motivating architectural designs. 

273 Finke. 
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Recommendations 

The following are the dissertation's recommendations: 

1. Future research testing the efficiency of sureties with and without 

metaphorical instructions is needed to determine whether the success 

of sureties is due to the instructions or to the motivating images. It is 

important to use images of Abstract Expressionist paintings as well as 

images of renowned works of architecture. 

2. Further testing of the effect of Abstract Expressionist paintings using 

more hard-edged type of paintings compared to soft-edged types of 

paintings is essential to determine whether success is associated with 

one type more than the other. 

3. In order to justify the importance of the last two creativity measures 

(New Dimension, and Aesthetics) an elongated study is needed. After 

submission of the charrette, students must be given a month to finalize 

their designs and later be tested on the last two measures. 

4. A larger sample of students should be used to determine the difference 

between the Architecture group and the Painting group. 

5. Euretics should be tested on the creativity of architectural student at all 

university levels to compare the effectiveness of neophytes as 

graduate students. 

6. Euretics should be tested on other types of designs professions such 

as landscape, industrial, and product design. 

274 Runco and Okuda, p. 218. 
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7. Another necessary study would test the final designs following 

refinement of the concept, carrying it forward to produce the most 

creative design that fulfills the utilitarian and the aesthetic.275 This can 

be accomplished by allowing time for drawing and redrawing the 

design in order to better accomplish the requirements.276 Accordingly, 

the loosely produced visual display of the 12-hour charrette may be 

modified and adapted further to attain more aesthetic, utilitarian, and 

principled requirements. 

8. Another follow-up study is needed to test whether the students' form 

and space characteristics of the motivating images is actually the 

"driving concept" for their designs. 

275 MacKinnon, In Search of Human Effectiveness, pp. 47-48. 
276 Goldschmidt. 
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Rational for Project Choice 

(This part will not be given to students) 

Reasons for choosing the project type: 

1 . Dance has always been considered a fine art through which we interpret 
ourselves. The liberating nature of the project should encourage 
creativity and imagination. 

2. In addition, the project is an unfamiliar one for third-year students; non of 
them has designed this project in a previous class. They will have few 
preconceptions about the arrangement of the design, space, 
organization, and outlook. 

Reasons for choosing the site: Party Island in Ransom Canyon 

1 . All third year students have participated in designing the "house on a hill" 
project in Ransom Canyon in their class, ARCH 2101 Architecture 
Design II and therefore are familiar with the area. The researcher is not 
choosing the same site for the "house on a hill" project but one in the 
vicinity. 

2. The characteristics of the site are significant and provide potential for 
inspiring creative designs. These characteristics include: 
• Surrounded by water. 
• Approached by a bridge. 
• Surrounded by hills. 
• Overlooked by many residents of the area; therefore, is seen from 

different angles which makes the site a focal point. 
3. The site is ideal for making a Dance School and has potential for reviving 

cultural life in Lubbock and drawing people to the site. 
• The site is at a reasonable distance for entertainment events on a 

weekend for Lubbock residents (15 miles outside the city of 
Lubbock). 

• The site provides an unforgettable image of a significant place in the 
High Planes. People accustomed to seeing cotton fields will enjoy the 
change that occurs at the approach to the site and then the site itself. 
The site is located at the dramatic entry to the canyon. 

• Removed from the city, the site provides a calm retreat. 

Project Statement Contents 

1 . Basic project statement. 
2. Project requirements. 
3. Map of the site. 
4. Photographs of the site. 
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Return the package upon completion Student Code Sticker 

ARCHITECTURAL CHARRETIE DESIGN, 

COLLEGE OF ARCHITECTURE, FALL 1999 

PROJECT: Designing a Dance School in Party Island, at Ransom Canyon. 

Your client, Charles Jackson is a retired choreographer. In his last visit to 
Lubbock he went to the newly opened French restaurant in Ransom Canyon. 
As he was sipping espresso with his wife in the outdoor seating area 
overlooking the lake, he noticed the beautiful island across the street in the 
center of the lake. He wondered why no-one had thought of using the site for an 
exciting event. 

Jackson has taught choreography and has recently decided to open his own 
small Dance School. Jackson traveled a great deal but has always longed for 
Lubbock where he grew up. Both he and his wife (his Texas Tech sweetheart) 
decided to resettle in Lubbock. Of course the last visit had the greatest impact 
on his decision. 

Jackson thought that Party Island in Ransom Canyon would make an ideal site 
for the building. The Dance School would complement the newly opened 
French restaurant on the land facing the island. Protected by the surrounding 
hills and being on an island captured his breath. The calm environment is 
suitable for teaching, practice, and performance which Lubbock residents might 
appreciate. 

Lubbock is a growing city that hosts many visitors on the weekends. They come 
from neighboring towns, ranches, and farms to make their regular visits to their 
physicians, and also to entertain. Jackson hopes that the Dance School could 
develop into a regular weekend entertainment for both residents and visitors. 

Jackson has just bought Party Island and is looking for the right architect to 
fulfill his dreams. He thinks that the island has potential for an outstanding 
structure. There are many things that can be taken advantage of on the site. 
The island is approached by a 90 feet bridge. It has a kidney shape and is 
located in the center of a large lake. Constant lake water level is controlled by 
the dam. The water is shallow on either side of the bridge (1 0 feet). Around the 
island perimeter the water drops suddenly to a depth of approximately 25 feet. 

Project Requirements: 

1. Two Indoor dance training areas, each 1000 square feet. These are 
open spaces scoped for dance movements and contain mirrors and 
simple furniture suitable for practice. 

2. One outdoor landscaped dance training area, 2000 square feet. 

166 



3. Two lecture rooms with 40 chairs (625 square feet each). 
4. A lounge and a kitchenette for dance students (700 square feet). 
5. Two locker rooms for students in the vicinity of the theater stage (each is 

about 500 square feet): 
a. Women: 30 lockers (each is 24x24x36), 4 individual showers, 4 sinks, 

4 toilets, 1 handicap toilet, and two dressers. 
b. Men: 30 lockers (each is 24x24x36), 4 individual showers, 4 sinks, 2 

toilets, 1 handicap toilet, 4 urinals, and two dressers. 
6. An indoor theater for about 120 people (allow 7 square feet per person) 

in addition to a 1200 square feet for stage and 300 for band pit. 
7. An outdoor theater for 200 people (allow 7 square feet per person) in 

addition to 1500 square feet for stage and 500 for band pit. 
8. Two bathrooms for visitors (each is about 280 square feet): 

a. Women: 4 sinks, 4 toilets, and 1 handicap toilet with sink. 
b. Men: 4 sinks, 1 toilet, 1 handicap toilet with sink, and 4 urinals. 

9. An entrance lobby (1500 square feet) with a ticket booth and a 
bar/reception area. 

Notes: 

• Total project area including outdoor training and outdoor theater as well 
as circulation is about 15,400 square feet. 

• Unspecified information may be assumed such as height. 
• No cars will be allowed on the site. 
• The bridge is pedestrian with a possibility for police and emergency 

vehicles' passage in case of emergency. 
• Extension of the building into the water is possible as long as it is 

structurally secured. 

Minimum Submission Requirements: 

1. Floor plans, 1 "=16' 
2. One section, 1"=16' 
3. Site plan 1 "=30' 
4. One 3-dimensional exterior of the building. 
5. One 3-dimensional interior view 
6. Any other design details and conceptual sketches. 

Enclosed are: 

1. Map of the site (area= 130,000 square feet) 
2. Two photos of the site 
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Figure 8.2 Looking at the island (site) (1) from the surrounding hills, and (2) 
from the lakeshore. Photos are taken by the researcher. 
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Metaphorical Instructions 

Seek inspiration and motivation from the images provided in the attached 
packet. The following is the procedure by which to interpret and "metaphorize" 
the image in order to obtain inspiration and motivation. Metaphorize means to 
find similarities among dissimilars or to apply a known image to an unknown 
image in order to understand one by means of the other. The following 
procedure will explain what you should do about the enclosed image(s). 

Follow the procedure in the sequence stated on the following list. Don't skip a 
step if you wish to get the best results. 

1. Separate the following attached image(s) from the package for easy 
viewing. 

2. Study the overall structural form and visual depth of the image. 
3. Study the detailed physical form of the image (structures of its details). 
4. Visualize yourself inside the spaces of the image(s). 
5. Write about or draw in the space below your experiences for later 

reference. 

6. Characterize using one phrase, the "behavior'' of the structural forms in 
the image, for example: swaying forms, interlocking forms, or crushing 
forms . 

...... ············ ............................................................................... . 
7. Characterize the feeling of space you experience once you imagine 

yourself inside the image, for example: long space, dark space, or 
threatening space . 

... .. . ... .. . .. .... .... ..... ... ......... ...... ... .. ........... .. ... ...... ... ... ...... ......... .... . 
a. Guided by the two types of descriptive statements identified in 6 & 7, 

begin to create your design. Your design should be influenced by the 
character of the form and the feeling of space identified in the image 
provided. 

171 



9. You are not restricted to the initial characterizations of the structural 
forms and spaces you perceived in the image. You may return and 
refine the image seeking process in order to make more refined 
modifications to your design. 
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APPENDIX D 

PAINTING AND ARCHITECTURAL EXAMPLES* 

• All images were reduced to fit in the format required of the dissertation criteria . Subjects were 
given full page images on 8 Yz" x 11" paper. 
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Abstract Expressionist Painting Examples* 

• Subjects were given the image of one of these five paintings, the name of the painter, and the 
year it was painted. Other information such as the title of the painting and its philosophy were not 
given. 
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Image 1 

Figure 0.1. Lee Krasner, 1984, Untitled 

Source: Excerpted from Lee Krasner, Lee Krasner, The Nature of the Body, 
Works From 1933-1984 (East Hampton, NY: Guild Hall Museum, 1995). 
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Image 2 

Figure 0.2. Joseph Stella, 1914, Battle of Light, Coney Island. 

Source: Excerpted from American Painting 1900-1970, eds. Time-Life Books 
(New York: Time-Life Books, 1970). 
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Figure 0.4. Sidney Gross, 1960, Composition# 10. 

Source: Excerpted from Master Paintings from the Butler Institute of American 
Art, ed. Irene S. Sweetkind (New York: Harry N. Abrams, Inc, 1994). 
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Architectural Examples 
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Example 1 

Figure 0 .6. Mario Botta, Single-Family House, Losone (Ticino) (1987-1989). 
(a) View of the house and plans. 

Source: Excerpted from Mario Botta, The Complete Works, v. 2, 1985-1990, 
ed. Emilio Pizzi (Zurich: Artemis, 1994 ). 
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Figure 0.6. Continued. (b) Interior views and isometrics. 

Source: Excerpted from Mario Botta, The Complete Works, v. 2, 1985-1990, 
ed. Emilio Pizzi (Zurich: Artemis, 1994). 
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Example 2 

(b) 

Figure 0.7. Le Corbusier, The Chapel in Ronchamp (Notre-Dame-du-Haut, 
1950-1954). (a) Chapel view. (b) Plan and isometric. 

Source: (a) Excerpted from Geoffrey H. Baker, Le Corbusier, An Analysis 
of Form, 3rd ed. (New York, NY: Geoffrey H. Baker, 1996). 

I 
Source: (b) Excerpted from Marvin Trachtenberg, Architecture, from 

Prehistory to Post-Modernism, eds. Marvin Trachtenberg and 
Isabelle Hyman (New York: H.N. Abrams, 1986). 
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(c) 

Figure 0.7. Continued. (c) Other Chapel interior and exterior views. 

Source: (c) Excerpted from Marvin Trachtenberg, Architecture, from 
Prehistory to Post-Modernism, eds. Marvin Trachtenberg and 
Isabelle Hyman (New York: H.N. Abrams, 1986). 
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Example 3 

Figure 0.8. FrankL. Wright, Fallingwater (Kaufmann House in Bear Run, 
Pennsylvania) (1935-1939). (a) Interior and exterior views. 

Source: Excerpted from Edgar Kaufmann, jr., Fallingwater: A Frank Lloyd 
Wright Country House (New York: Abbeville Press Publishers, 
1986). 
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---······-··---······· ·"' \ ........ ____ _ 

Floor plan 

Figure 0.8. Continued. (b) Main floor plan and a north-south section. 

Source: Excerpted from Edgar Kaufmann, jr., Fallingwater: A Frank Lloyd 
Wright Country House (New York: Abbeville Press Publishers, 
1986). 
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Example 4 

Figure 0.9. Kisho Kurokawa, Ehime Prefectural Museum of General 
Science (1991-1994). (a) Site view. 

Source: Excerpted from The Master Architect Series, Kisho Kurokawa: 
Selected and Current Works (Australia: The Images Publishing Group 
Pty Ltd., 1995). 
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Figure 0.9. Continued. (b) Plan and Section. 

Source: Excerpted from The Master Architect Series, Kisho Kurokawa: 
Selected and Current Works (Australia: The Images Publishing Group 
Pty Ltd., 1995). 
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Figure 0.9. Continued. (c) Interior and exterior views. 

Source: Excerpted from The Master Architect Series, Kisho Kurokawa: 
Selected and Current Works (Australia: The Images Publishing Group 
Pty Ltd., 1995). 
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Example 5 

Figure 0.1 0. Richard Meier, Douglas House (1971-1973). (a) Exterior 
views. 

Source: Excerpted from Philip Jodidio, Richard Meier (New York: Taschen, 
1995). 

190 



(b) 

Figure 0.1 0. Continued. (b) and (c) Interior views. 

Source: (b) Excerpted from 196211997 Richard Meier Houses, Introduction 
by Paul Goldberger (New York, NY: Rizzoli, 1996). 

Source: (c) Excerpted from Philip Jodidio, Richard Meier (New York: 
Taschen, 1995). 
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Figure 0.1 0. Continued. (d) Plans and sections. 

Source: Excerpted from 1962/1997 Richard Meier Houses, Introduction by 
Paul Goldberger (New York, NY: Rizzoli, 1996). 
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Charrette regulations (Given to the Subjects in the 
Morning of the Experiment Day) 

• No headphones 
• No talking to one another 
• If a student has a question they must raise their hand and ask the 

question quietly to the graduate student 
• If two people have to talk they cannot talk in studio and they cannot talk 

about their designs. 
• Breakfast and lunch are in the lounge. 
• Sign up is in room 7 
• Second sheet of paper will be provided after the breakfast break 
• During breakfast break, Dr. Jones and Anne will photograph the first 

sheet for all students. Anne will photograph drawings of students in the 
architecture building. She will be in room 504. Dr. Jones will photograph 
drawings of students in the pavilion. Graduate students are responsible 
to bring all drawings for photography and return them back to the 
student's desks right afterwards. 

• After breakfast each student will get a second sheet of drawing paper. 
• Sign out is in room 505. 
• all students should submit the two drawing sheets and the folder with the 

statement. 
• They will receive a debriefing statement upon completion and should 

leave studio to submit the finals in to 
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CONSENT FORM (Signed at the Beginning of the Experiment) RhJrlAnt C:nrlA # I 
I her~by give my consent for my participation in the project entitled: The Evaluation of Designs Among Neophyte 
Architectural Students. I understand that the person responsible for this project is: Anne Gharaibeh. Ph.D. 
Student in Land-Use Planning Management and Design Ph.D. program. telephone number (806)742-3136. Her 
supervisor is Dr. Michael A. Jones. College of Architecture. Texas Tech University, telephone number (806)742-
3136. She has explained to each student that these studies are part of a research project that includes the 
evaluation by a selected faculty committee of architecture designs reporting on the values and strengths of each 
subject's design. 

She has explained fully the design requirements and the time frame for finishing the designs. The benefits for 
the subjects include: 

1. Engaging neophyte architectural students in a charrette design exercise which helps the students test 
their design abilities and preparedness for the Architect's Registration Examination (professional 
practice exam). 

2. Giving students an opportunity to compete under the shared circumstances 
3. Presenting students with a challenging design competition with a potential for winning a design 

competition. The winning designs will be evaluated by a selected committee. 
• First prize $100 
• Second prize $75 
• Third prize $50 

4. Providing payment for each participating student completing the project requirements. 
• On project completion, the amount of payment is $15 payable by check 

The duration of the exercise is 12 hours plus setup time of 30 minute. There are no risks involved in participating 
in the exercise. The exercise requires anonymous participation. Only the winning project authors will be 
identified. All designs and data collected from the subjects will be documented by the researcher and will remain 
strictly confidential. Only the researcher and her committee will have access to the records. A subject has right 
to document his/her design to be included in their design portfolios. A discussion of the results will be presented 
in the researcher's dissertation, with no students being identified by name. 

Anne Gharaibeh and Dr. Michael A. Jones have agreed to answer any inquiries I may have concerning this 
project and have informed me that I may contact the Texas Tech University Institutional Review Board for the 
Protection of Human Subjects by writing to them in care of the Office of Research Services, Texas Tech 
University, Lubbock, Texas 79409, or by calling 742-3884. 

If this research project causes any physical injury to participants in this project, treatment is not necessarily 
available at Texas Tech University or the Student Health Center, nor is there necessarily any insurance carried 
by the University or its personnel applicable to cover any such injury. Financial compensation for any such injury 
must be provided through the participants own insurance program. Further information about these matters may 
be obtained from Dr. Robert M. Sweazy, Senior Associate Vice President for Research, 742-3884, Room 203 
Holden Hall, Texas Tech University, Lubbock, Texas 79409-1035. 

I understand that I may not derive therapeutic treatment from participation in this study. I understand that I may 
discontinue this study at any time I choose without penalty, except that the participation payment may not be 
earned in full. 

Date 
Signature of Subject 

Date 
Signature of Project Director or Authorized Representative 

Date 
Signature of Witness to Oral Presentation 

My name may be used if I am a winner, except in the dissertation document 
Circle one: Yes No 

Date 
Signature of Subject 
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Debriefing Statement 
(A Statement Given to Subjects Upon their 

Completion) 

Thank you very much for taking the time to participate in this 
exercise. I hope you found it of value. The principal investigator in 
this research project is Anne Gharaibeh, College of Architecture, 
Texas Tech University, PO Box 2091, Lubbock, TX 79409. 

The collected projects will be evaluated on the level of creativity 
they portray. The criteria include (1) originality, (2) adaptive ness of 
the design to the project requirement and to the site, (3) the 
degree to which the conceptual insight was sustained and 
elaborated, (4) the aesthetic qualities, (5) the ability of the design 
to add new dimensions for human existence. 

All third year and fourth year students were eligible to participate 
in this experiment with no exclusions. Students who completed 
their designs will be paid $15. Please record your assigned 
identification number on your project statement in order to obtain 
your payment. Winning designs will be posted as soon as the 
work is evaluated and the grades are calculated. 

The evaluation is anonymous and all collected drawings and 
writings are confidential and will remain anonymous. 

This research took place in the College of Architecture at Texas 
Tech University. For further information, please contact either Dr. 
Michael A. Jones, Associate Dean, Dissertation chair, or Ph.D. 
candidate, Anne A. Gharaibeh, College of Architecture, Texas 
Tech University, PO Box 2091, Lubbock, TX 79409. 
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APPENDIX F 

EVALUATION 
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Criteria Explanation as Provided to 
Evaluating Faculty 

The following is an explanation of the five creativity criteria by which 

student's designs will be evaluated in the charrette offered to the students 

next week. Should you have any question, please contact Anne Gharaibeh or 

Dr. Michael A. Jones. Suggestions and questions may bee-mailed to the 

following e-mail address: A.Gharaibeh@ttu.edu 

Please review the following criteria prior evaluating the enclosed 

projects. 

1 . Rate on a scale of 0 to 5 the originality of the work. The 
originality (novelty) must be relative to work expected from third
year architectural design studios. 
• 0 means that it is not original 
• 5 means that it is highly novel, original, and statistically 

infrequent. 
2. Rate on a scale of 0 to 5 the degree of functional adaptiveness 

(utility) of the design to the project requirements so that site, 
climate, and fitness with the project goals are considered by the 
student. The product must solve a problem, fit a situation, and 
accomplish recognizable goals.1 

• 0 means not adaptive to fit the reality of the situation 
• 5 means that the design fits and adapts to the situation 

and solves the problems identified. 
3. Rate on a scale of 0 to 5 the extent to which the design sustains 

the concept of the project in all design aspects. It is the concept 
consistency which underlies the first and second criteria that 
must be sustained, through evaluation, elaboration, and 
communication throughout the project parts.2 This criterion 
emphasizes the application of the concept on the design in its 
overall purpose and in its details. 
• 0 means that the design does not complement the 

student's conceptual insight in all design aspects so that 
the project develops along other lines 

1 Donald MacKinnon, In Search of Human Effectiveness, (Buffalo, New York: Creative 
Education Foundation, 1978}, p. 50 
2 1bid. 
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3 1bid. 

• 5 means that the design incorporated and developed the 
conceptual insight at all levels in the final design details. 

4. Rate on a scale of 0 to 5 the extent to which the design is 
aesthetically pleasing. According to MacKinnon, this means that 
the product contains aesthetically pleasing and truly beautiful 
characteristics.3 This requires a high level of the juror's 
engagement with the students' design drawings before 
executing judgment. Interaction with the work and interpretation 
of it are most important for realizing its aesthetic qualities.4 

• 0 means lacking any aesthetical content 
• 5 means aesthetically pleasing. 

5. Rate on a scale of 0 to 5 the extent to which the design will 
contribute to transcending or transforming the generally 
accepted experience of people. Adding new dimensions for 
human existence is the highest criterion possible according to 
MacKinnon.5 It means that the solution would reach a level that 
will contribute to transcending and transforming the generally 
accepted experience of people by introducing new principles.6 

These could reach a level where people's view of the world is 
changed and tradition reversed (a paradigm shift). MacKinnon 
mentions three examples for this criterion. They include: 
heliocentric theory of Copernicus, Darwin's theory of evolution, 
and Freud's psychoanalysis? 
• 0 means not contributing anything new to the human 

dimension 
• 5 means creating a paradigm shift in human existence. 

4 Aesthetic qualities are best explained in Roman lngarden, "Artistic and Aesthetic Values," 
Selected Papers in Aesthetics, ed. Peter J. McCormick (Washington D.C.: The Catholic 
University of America Press, 1985). Other philosophers also identified aesthetics such as Kant, 
Hume, Wordsworth, Bell, Collingwood, Levinson, and Sibley however lngarden's theory appears 
most convincing and most relevant to the work of architecture in particular. This criterion can be 
identified more precisely using lngarden's definition of the aesthetic work of Architecture which is 
essentially a Modernist view. For lngarden, the aesthetic qualities are in the object and are 
realized by the observer through the act of filling in the schematic work of architecture which 
involves the observer in concretizing the work of architecture. Thus the critic must take the time to 
interact with the work in order to realize its aesthetic values. lngarden proposes three types of 
aesthetic qualities: first are the emotional qualities, such as serene, festive, or sublime feelings (p. 
1 04). Second are the intellectual qualities such as witty, clever, acute, keen, cuspidate, 
interesting, profound fresh, bracing, absorbing, or engaging elements (p. 1 04). Third are the 
formal characters such as uniformity, variety, harmony, compactness, coherence, 
expressiveness, and dynamism (p. 1 04). There is a general realization that these characteristics 
are subjective; therefore, the researcher must leave such judgment to the evaluators. However, 
she wishes that a high level of engagement with the work be accomplished before executing 
~udgment. 

MacKinnon, p. 50 
6 1bid. 
7 Ibid., p. 51 
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Evaluation 

To evaluate the level of creativity of the projects, please evaluate using 

the rating sheets for each student by placing a strike indicating the grade for 

each criterion; for example: 

Criteria Rating 

• Originality I I I I~ I 
0 1 2 4 B 

Adaptive ness I I I I I I ~ • 
0 1 2 3 4 

• Sustaining the Concept I I I 
0 1 2 3 4 5 

• Aesthetic content I I ~I I I 
0 1 2 4 5 

• Adding new dimensions for ~I I I I 
human existence 1 2 3 4 5 

200 



SamQie Evaluation Form 
[ Evaluator Name I Student 

Number 
Evaluation Form for The Dance School in Party Island 

Please ~lace a strike indicating the grade for each criterion 

Criteria Rating 

Originality 

I I I I I 
Adaptiveness 

I I I I Ti~e I Sustaining the Concept 
I I I I 

Aesthetic Content 

Adding New Dimension for I I I 
Human Existence 

I I I I I I 
0 1 2 3 4 5 

Originality I 

Adaptive ness I I I I I I 

Sustaining the Concept I I I Ti~e I 
Aesthetic Content I I I 

Adding New Dimension for 
Human Existence I I I I 

0 1 2 3 4 5 

Originality I I I 

Adaptiveness I I I I 

Sustaining the Concept I I I I Ti~e I 
Aesthetic Content I I I I 

Adding New Dimension for 
I I I Human Existence 

0 1 2 3 4 5 
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APPENDIX G 

FACULTY INVITATION AND QUESTIONNAIRE 

PACKAGE* 

• The following package is displayed as given to faculty members. All images are excerpted from 
Projects Review 1985-1986 (London: Architectural Association, 1986). 
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Evaluating Creativity of Students' Architectural 
Designs 

Survey conducted by: 

Anne Gharaibeh 

In partial fulfillment of the Ph.D. in 
Land-Use planning, management, and Design. 

College of Architecture 
Texas Tech University 

P. 0. Box 42091 
Lubbock, TX 79409 

Fall1999 

Dear faculty member, 

I am conducting research into the design process of third-year architectural 

students to see if the process and therefore the product can be influenced by 

motivational tools. A copy of the proposed methodology can be found on Ms. 

Trish Gossett's desk. Please return when finished (please do not discuss with 

students). 

The success of this doctoral research will depend on the participation of faculty 

and students at Texas Tech University, College of Architecture. The purpose of 

this questionnaire is to invite you to participate in the evaluation of students' 

architectural design work regarding the aspect of creativity. The questionnaire 

introduces you to Donald MacKinnon's creativity criteria for the evaluation 

process. It also prepares you for the charrette design evaluation if you will agree 

to participate. Please answer the following questions: 
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1 . Are you interested in participating? 

a. Yes 

b. No (If No, please return questionnaire to Dr. Michael A. Jones's mail 

box) 

2. If yes, please identify yourself so that we can contact you. 

Name: 

E-mail: 

Phone: 

Mailing Address: 

3. If you participate, will you allow publication of your responses? 

a. Yes. 

b. Yes, if anonymity guaranteed. 

c. No. 

To aid in the selection of interested faculty, the researcher would like you to 

evaluate the enclosed works of architecture, on a scale between 0 and 5, the 

degree of creativity you feel is present, according to MacKinnon's criteria, in the 

five enclosed architectural projects. 

The following is an explanation of the five creativity criteria by which student's 

designs will be evaluated in this questionnaire and in the charrette offered to 

the students next week. Should you have any question, please contact Anne 
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Gharaibeh or Dr. Michael A. Jones. Suggestions and questions may be a

mailed to the following e-mail address: A.Gharaibeh@ttu.edu 

Please review the following criteria prior evaluating the enclosed projects. 

1 . Rate on a scale of 0 to 5 the originality of the work. The 
originality (novelty) must be relative to work expected from third
year architectural design studios. 
• 0 means that it is not original 
• 5 means that it is highly novel, original, and statistically 

infrequent. 
2. Rate on a scale of 0 to 5 the degree of functional adaptiveness 

(utility) of the design to the project requirements so that site, 
climate, and fitness with the project goals are considered by the 
student. The product must solve a problem, fit a situation, and 
accomplish recognizable goals.1 

• 0 means not adaptive to fit the reality of the situation 
• 5 means that the design fits and adapts to the situation 

and solves the problems identified. 
3. Rate on a scale of 0 to 5 the extent to which the design sustains 

the concept of the project in all design aspects. It is the concept 
consistency which underlies the first and second criteria that 
must be sustained, through evaluation, elaboration, and 
communication throughout the project parts.2 This criterion 
emphasizes the application of the concept on the design in its 
overall purpose and in its details. 
• 0 means that the design does not complement the 

student's conceptual insight in all design aspects so that 
the project develops along other lines 

• 5 means that the design incorporated and developed the 
conceptual insight at all levels in the final design details. 

4. Rate on a scale of 0 to 5 the extent to which the design is 
aesthetically pleasing. According to MacKinnon, this means that 
the product contains aesthetically pleasing and truly beautiful 
characteristics.3 This requires a high level of the juror's 
engagement with the students' design drawings before 
executing judgment. Interaction with the work and interpretation 
of it are most important for realizing its aesthetic qualities. 4 

1 Donald MacKinnon, In Search of Human Effectiveness, {Buffalo, New York: Creative 
Education Foundation, 1978), p. 50 
2 1bid. 
3 1bid. 
4 Aesthetic qualities are best explained in Roman lngarden, "Artistic and Aesthetic Values," 
Selected Papers in Aesthetics, ed. Peter J. McCormick {Washington D.C.: The Catholic 
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• 0 means lacking any aesthetical content 
• 5 means aesthetically pleasing. 

5. Rate on a scale of 0 to 5 the extent to which the design will 
contribute to transcending or transforming the generally 
accepted experience of people. Adding new dimensions for 
human existence is the highest criterion possible according to 
MacKinnon.5 It means that the solution would reach a level that 
will contribute to transcending and transforming the generally 
accepted experience of people by introducing new principles.6 

These could reach a level where people's view of the world is 
changed and tradition reversed (a paradigm shift). MacKinnon 
mentions three examples for this criterion. They include: 
heliocentric theory of Copernicus, Darwin's theory of evolution, 
and Freud's psychoanalysis.7 

• 0 means not contributing anything new to the human 
dimension 

• 5 means creating a paradigm shift in human existence. 

University of America Press, 1985). Other philosophers also identified aesthetics such as Kant, 
Hume, Wordsworth, Bell, Collingwood, Levinson, and Sibley however lngarden's theory appears 
most convincing and most relevant to the work of architecture in particular. This criterion can be 
identified more precisely using lngarden's definition of the aesthetic work of Architecture which is 
essentially a Modernist view. For lngarden, the aesthetic qualities are in the object and are 
realized by the observer through the act of filling in the schematic work of architecture which 
involves the observer in concretizing the work of architecture. Thus the critic must take the time to 
interact with the work in order to realize its aesthetic values. lngarden proposes three types of 
aesthetic qualities: first are the emotional qualities, such as serene, festive, or sublime feelings (p. 
1 04). Second are the intellectual qualities such as witty, clever, acute, keen, cuspidate, 
interesting, profound fresh, bracing, absorbing, or engaging elements (p. 1 04). Third are the 
formal characters such as uniformity, variety, harmony, compactness, coherence, 
expressiveness, and dynamism (p. 1 04). There is a general realization that these characteristics 
are subjective; therefore, the researcher must leave such judgment to the evaluators. However, 
she wishes that a high level of engagement with the work be accomplished before executing 

~udgment. 
MacKinnon, p. 50 

6 1bid. 
7 Ibid., p. 51 
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To evaluate the level of creativity of the following projects, please evaluate using 

the rating sheets before each project by placing a strike indicating the grade for 

each criterion; for example: 

Criteria 

• Originality 

• Adaptive ness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

I 

0 

0 

0 

I 
0 

I 
0 

Rating 

I 

1 

1 

I 
1 

I 
1 

1 
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2 4 5 

2 3 4 5 

I I 
2 3 4 5 

I ~I I 
2 4 5 

2 3 4 5 



Please time yourself when evaluating the work 

Starting time: 

Completion time: 

Did you take any time out? Yes No 

Time out if any: 
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Evaluation Form for Project# 1: Museum for Toys. 

Not for Jury Use 
Average of the 
student on the five 
creativity criteria 

Please place a strike indicating the grade for each criterion 

Criteria 

• Originality 

• Adaptive ness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

Rating 

I I 
0 1 

I 

0 1 

0 1 

I 

0 1 

0 1 
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I I 
2 3 4 

2 3 4 

I I 

2 3 4 

I I I 

2 3 4 

I 
2 3 4 

D 

I 
5 

I 

5 

I 

5 

5 

I 
5 



Project # 1: Museum for Toys 
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Evaluation Form for Project# 2: Cinema Building 

Not for Jury Use Average of the D 
student on the five 
creativity criteria 

Please place a strike indicating the grade for each criterion 

Criteria 

• Originality 

• Adaptive ness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

Rating 

I 

0 1 

I 

0 1 

0 1 

0 1 

I 

0 1 
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Evaluation Form for Project# 3: Island Retreat 

Not for Jury Use 
Average of the 
student on the five 
creativity criteria 

Please place a strike indicating the grade for each criterion 

Criteria 

• Originality 

• Adaptiveness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

Rating 

0 1 

I 

0 1 

I I 

0 1 

I I 
0 1 

I I 

0 1 
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D 

5 
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Evaluation Form for Project # 4: A Project that Encourages the 
Development of Technical Skills. 

Not for Jury Use 
Average of the 
student on the five 
creativity criteria D 

Please place a strike indicating the grade for each criterion 

Criteria 

• Originality 

• Adaptiveness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

0 

I 

0 

I 

0 

I 
0 

I 

0 

Rating 

I I I 
1 2 3 

I I 

1 2 3 

I I I 

1 2 3 

I 
1 2 3 

I I I 

1 2 3 
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I 
4 5 

4 5 

4 5 

I 
4 5 

I 

4 5 



Project# 4: A Project that Encourages the Development of Technical Skills. 

216 

Derrick Beckett aga•n took First ~ar lectures a stage 
further m the Th11d Year by a senes of e1ght evenmg 
lectures on the quality of structure. These expanded 
on the h•story of structure and the use of materials 
wnh colculattons These lectures. though pnmardy 
a•med at the Third Year, as a background to the Inter 
mediate 1ubmtss1on. were open to the whole Sc~ 

Each unrt in the lntermedtate and D1ploma Schools has 
a technical tutor ass•gned to rt. The~r task was to 
encourage the development of techmcal expert1se of 
tho student and to enable the dosogn pllolosophy of tho 
untt to be expressed bv the student '" techrllcal terms 
The D1ploma and Intermediate subrrussaons are con 
cent rated stvd1es 1nvolv1ng the development of stret 
eg•es and the detailed tnvesttgat•on of the sal•ent 
aspects from which the destgn of a maJor ptece of 
work evolves. 



Evaluation Form for Project# 5: Pravda Editorial Office Tower. 

Not for Jury Use 
Average of the 
student on the five 
creativity criteria 

Please place a strike indicating the grade for each criterion 

Criteria 

• Originality 

• Adaptive ness 

• Sustaining Original insight 

• Aesthetic content 

• Adding new dimensions for 
human existence 

Rating 

0 1 

I 

0 1 

I 

0 1 

I 

0 1 

0 1 

217 

I I 
2 3 4 

I I 

2 3 4 

2 3 4 

2 3 4 

I 

2 3 4 

D 

5 

5 

5 

I 
5 

5 



Project# 5: Pravda Editorial Office Tower 

PRAVDA EOITORIA~ TOWER 

The occasion of the f•rst regular Engr•sh 
Language publicat•on of Pravda from 
June of this veor stimulated a 
contemporary, tf unusual, event for Reet 
Street today the 3mvat of a new 
editonaJ ofl1ce Respond•ng to Pravda's 
need to estabhsh off tees tor their 
correspondents. translators nd techntcal 
facduies at a programma11c level, the 
proJect engaged the world of tnternauonal 
news serv.ces and the cl'\alleng•ng 
deftniHon of what 1s NEWS 

Beyond Simple archttecturel issues 
concermng urban context. a m•niatufe 
corner srte. and pract•cal orgamsatlonal 
1ssues. the d•scossron focused on formal , 
rhetorical and svmbohc issues raised by 1 ); 
both programme ond a•te. Ag&tnst the ~· <==== 
mtenso milieu of newspaper headquarters 
tn Ch.cago. lsmngrad, Aeet Street, 'Gulag 
Wapplog' and m perticular the precedent 
of Vesmn brothers' gteat Pravda Tower of 
1924, an tn!ense conversatton confronted 
tssues of archhectural language 10 

relation to propaganda, politieS end 
polemtcs. 

A vtsual messoqe to support a verbml 
message 

1 Eb'~'"'"-"119'orcw 
2 At~g~ 'V.U•sttld 
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Should you have any questions, please raise them with Dr. Michael A. Jones. 

Thank you for your help. 

Please return finished questionnaire to Dr. Michael A. Jones's mailbox in the 

College of Architecture. You will be notified shortly. 

219 



APPENDIX H 

PILOT STUDY 
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Purpose of the Pilot Study 

The purpose of the pilot study is: 

1. To insure the clarity of the metaphorical instructions. 

2. To insure that the same instructions could be applied to both 

architectural and painting examples. 

3. To judge the importance of instructions for interpretation. 

4. To note any questions on the methodology from participating subjects. 
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PRO..JECT: Birdhouse July 14, 1999 

Your client, Mr. Robinson, is a wildlife professor interested in birds, especially 
bluebirds. He lives next to you and met you recently. He is happy to know that 
you are an architecture student and wants to hired you to design a birdhouse to 
hang in his forty feet high mulberry tree (a large spreading tree that has brown 
bark and small berry-like fruits). Provided is a picture of the tree fruit, leaves, and 
the tree in the yard. 

"It is very important to attract birds," Dr. Robinson said. As he gave you the 
following tips to assist you on attracting bluebirds. 

Birdhouses of the following specific shape and dimensions will attract bluebirds. 

Wild bird species: Bluebird 
Floor size: 5" x 5" 
Interior height: 8-12" 
Entrance above floor: 6-1 0" 
Entrance hole: 1 1/2" 
Height above ground: 6-30' 

• Make the house secure so it is safe and stable. Make sure it is protected 
from predators and intruders. 

• Place the birdhouse away from bird feeding area but in a place where he 
can view and enjoy seeing them as they come in and out of the birdhouse. 

• Keep the front of the box away from wind current. Birds prefer open, 
sunny spots. 

Please work on the design as guided by the following 
instructions. 

Seek inspiration and motivation from the image provided in the attached packet. 
The following is the procedure by which to interpret and "metaphorize" the image 
in order to obtain inspiration and motivation. Metaphorize means to find 
similarities among dissimilars or to apply the known image on another unknown 
image in order to understand one by means of another. The following procedure 
will explain what you ought to do. 

Follow the procedure in the sequence stated on the list. For better results, 
Don't skip a step. 

1. Study the overall structural form and visual depth that you perceive in the 
image. 
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2. Study the detailed physical form of the paint, the layers of paint and the 
brush-stroke movements. 

3. Take a few moments to visualize yourself inside the spaces of the image. 
4. Write about or draw your experiences for later reference. 

5. Characterize, using one phrase, the "behavior" of the structural forms in 
the image, for example: swaying forms, leaning forms, loaded forms, 
bisecting forms, shattering forms, storm-tossed forms, crushing forms, 
flying forms ... etc. 

6. Characterize the feeling of space you have once you imagine yourself 
inside the image (for example, long, dark, or threatening spaces) 

7. Guided by the two types of descriptive statements identified in 5 & 6, 
create your design. Your design should be influenced by the character of 
the form and the feeling of space identified in the image provided. 
However, if some of the visualized characteristics seem not desirable, 
such as "dark and threatening," you may select its opposite, such as, 
"bright and welcoming," or neglect the feeling of space and focus on 
inspiration guided by the characterized "behavior" of the structural form in 
5 above. 

8. You are not restricted to the initial characterizations of the structural forms 
and spaces you perceived in the image. You may return and refine the 
image seeking process, in order to make more modifications to your 
design. 
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(Half the subjects receive the above image). 

Figure H.1 . Sidney Gross, 1960, Composition# 10. 

Source: Excerpted from Master Paintings from the Butler Institute of American 
Art, ed. Irene S. Sweetkind (New York: Harry N. Abrams, Inc, 1994 ). 

224 



l ] 

(The other half of the subjects received the above image) 

Figure H.2. Richard Meier, 1965-67, Smith House in Darien, Connecticut. 
Exterior view and plans. 

Source: Excerpted from Philip Jodidio, Richard Meier (New York: Taschen, 
1995). 
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Red Mulberry 
(Morus rubra L.) 

LEAVES: Alternate, simple, most often heart-shaped but 
sometimes lobed, 3"-5" long, rough on the upper surface; margins 
toothed. 
TWIGS: Stout, smooth, glossy, slightly zigzag, greenish-brown 
tinged with red; enlarged at the nodes. A milky juice is excreted 
from cuts. 
FRUIT: An aggregate fruit, about 1" long, composed of many small 
drupes, appears in July. First green, later red and finally dark
purple. 
BARK: Dark grayish-brown, after 3 years roughed by longitudinal 
and diagonal splits and peeling in long, narrow flakes. 
GENERAL: Typically found in rich, moist alluvial soils and lower 
slopes, attaining a height of 35'-50' and 12"-18" in diameter. The 
fruits are eaten by many birds, animals and people. The wood is 
durable in contact with the soil and has been used for fenceposts. 
An attractive ornamental, it should only be planted in large spaces 
because of its spreading growth form. 

Figure H.3. Red Mulberry. 
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Figure H.4. The Site of the Mulberry Tree. 

227 



Pilot Study Results 

The researcher noted the students' questions asked during and after the 

two-hour design exercise. Administering the pilot study showed that: 

1. Instructions are needed to answer the questions on how to use the 

enclosed metaphorical images. 

2. The same instructions could be applied to both architectural and 

painting examples. 

3. The instructions were clear to all subjects. 

4. The subjects wanted the space allowed for answering each question to 

reflect the size of the anticipated answer. For example, the fourth 

question that asks the students to draw their experiences for later 

reference need a boxed space with no lines. 

According to the above notes the instructions were slightly changed. The 

modified instructions appear in Appendix B. 
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APPENDIX I 

MEAN PLOT OF TIME/MEASURE/GROUP EFFECT 
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Mean Plot of Time/Mea su!~U~rou_Q Effect 

Mean plots for each 9"0l4> on each tirre for each aiterion 
F(16,216)=.45; p<.9665 (m significant on a .05 scale) 

0 0.5 1 1.5 2 2.5 3 3.5 

l\llean Score 

• 12-Architecture 

• 12-Painting 

• 12-Control 

• 4.5-Architecture 
• 4.5-Painting 

• 4.5-Control 

• 2-Architecture 
• 2-Painting 

2-Control 

Figure 1.1 Plot of Means for Each Group on Each Evaluation Time for Each 
Measure. 
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The above figure provides data for visual comparison of the three factors 

(mean of the measures/time/group) under investigation. Various observations 

can be made from them such as: 

• The mean of the Painting group is higher than that of the other two 

groups in all criteria on the twelve-hour evaluation. 

• The mean of the Painting group is higher than that of the Control group 

in all five criteria and on all time evaluations. 

• The mean of the Painting group is higher than that of the Architecture 

group in all criteria at the twelve-hour evaluation. 

• The mean of the Painting group is higher than that of the Architecture 

group in all criteria but the criterion of Sustaining the concept (mean for 

Painting group=1.817, mean for the Architecture group=1.820) at the 

two-hour evaluation. 

• The mean of the Painting group is higher than that of the Architecture 

group in all criteria but the criterion of New Dimension (mean for 

Painting group=1.757, mean for the Architecture group=1.776) at the 

four and a half-hour evaluation. 
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