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Abstract. This research aims at shedding light on one of the needed skills inside the architectural 
design studio; that is, tolerance of ambiguity. Since design problems are characterized by complexity, 
unfamiliarity, and ambiguity; design process is described as a process where ambiguity is progres-
sively resolved. Design process engenders negative feelings especially during experiencing states 
of not knowing and being stuck. However, most of architecture students, who are new to design 
process, find states of uncertainty and confusion threatening, annoying, and unnerving. Hence, 
the ability to navigate these negative feelings and work efficiently is important in creative design 
thinking. This skill is linked to a philosophical notion called negative capability; which means to 
have the ability to work amidst uncertainty despite the negative associations. Therefore, the re-
searcher attempts to demonstrate the significance of negative capability, i.e. ambiguity tolerance, to 
students’ design performance via revealing its influence on their creativity and design behavior. The 
researcher aims at exploring the relation between architecture students’ attitudes towards ambiguity 
and their creativity via qualitative study. By recruiting 237 architecture students and assessing their 
ambiguity tolerance and creative thinking, the analysis revealed a significant correlation between 
the two variables. 

Keywords: architecture students, creativity, design studio, design thinking, negative capability, 
tolerance of ambiguity, creativity.

Introduction

Along the design process, students face a lot of variables and unknowns in the design space. 
Inside the design studio, they face a distinctive type of problems; that is, design problems. 
These problems engender a lot of ambiguity and uncertainty. In fact, design problems are 
described as ill-defined since the needed information to solve it, and the way of solving 
it are never available for the designer (Lawson, 2005). On the other hand, the ability to 
handle states of ambiguity and work efficiently despite the negative impacts of such states 
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is considered an individual characteristic; i.e., it differs from one student to another. Archi-
tecture students who are new to the design process do not know how to handle such chaos 
(Litchfield, 2016). 

Tolerance of ambiguity is in fact believed to contribute to the creative process as it enables 
individuals not to be satisfied with non-optimal solutions to complex problems (Zenasni 
et al., 2008). In a similar vein, the English poet John Keats introduced the term negative ca-
pability to describe the ability to remain capable and remain positive in negative and blurry 
situations. Negative capability, then, is the capacity to live with ambiguity and paradox, to 
remain content with half knowledge and wait until new ideas and possibilities emerge rather 
than rushing to the first (easy) answers. On the other hand, a conference paper argued that 
negative capability can be rewarding in studio environments since this capability is argued to 
be essential for any creative artist (Litchfield, 2016). Still, the potentials that negative capabil-
ity may have to design education and students’ creative thinking are untapped yet.

Hence, the main aim of this research is to highlight the significance of negative capability 
inside the architectural design studio. This aim will be accomplished via fulfilling the follow-
ing procedural objectives:

 – Exploring aspects of creative design process that are associated with ambiguity and 
uncertainty;

 – Conceptualizing the construct of negative capability, i.e. ambiguity tolerance, and ex-
plore its essence and structural meaning;

 – Examining the associations between students’ attitudes towards ambiguity, their cre-
ative thinking, and design performance.

In order to meet these objectives, the researcher conducted a qualitative study. Our pre-
vious research has revealed the correlation between these variables; still, the sample was 
small (n = 18). It was also, as far as we can ascertain, the first empirical study to examine 
the two variables inside an architectural design studio. On the other hand, the intention in 
this research was to enlarge the students’ sample to examine the same relation. The results 
corroborated the significant correlation between architecture students’ abilities in living with 
design ambiguity and their creative thinking abilities. Accordingly, this research suggests that 
incorporating negative capability in design studios may improve students’ creativity, and as 
a result, their design performance.

1. Literature review

1.1. Ambiguity in architectural design process

Design, as a mental process, has many facets. Design problems are; hence, wicked and ill-
defined as they engender vagueness and ambiguity in the design space. That is why design 
theorists have proclaimed that design is a process where uncertainty and ambiguity are pro-
gressively resolved (Daalhuizen et al., 2009). Dealing with this dilemma is challenging for 
professional designers, not to mention, novice designers and design students. Recent studies 
have reported that during the design process designers encounter a specific pattern of psy-
chological states (Taura & Nagai, 2011). As shown in Figure 1, at the early stages, designers 
experience negative states like stress, anxiety, and arousal. This may be due to the ambiguity 
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of design requirements/goals and the ill-defined nature of the problem. When ideas begin 
to emerge, designers engage in the process and start to experience “flow”. Introduced by the 
Hungarian-American psychologist, Csikszentmihalyi (2008), the concept of flow describes 
the perception of one’s optimal performance due to active engagement in the task accompa-
nied by high levels of concentration, enjoyment, and motivation. Designers alternate between 
flow and control while working on a defined concept or idea.

Architectural design studio, as a leaning setting, is characterized by complexity, lack of 
clarity, contradictory goals, and ambiguity. According to Schön (1985), architecture students 
face challenges when they first come to encounter the design studio; they experience lan-
guage that does not resonate with their prior learning (Salama & Wilkinson, 2007). Presented 
with an architectural program/brief, students begin to frame the problematic situation in 
order to solve it. They struggle because they are expected to do what they do not yet know 
how to do; that is, designing. While continuing to work toward a solution, unanticipated 
problems that do not fit students’ current understanding usually emerge. That is why most 
of design students feel vulnerable and defensive (Schön, 1985). 

One of design aspects that needs to be communicated more explicitly to the students is 
navigating states of ambiguity (Ledewitz, 1985). That is why some professors believed that 
students must learn to work with ambiguity in order to be successful designers and architects 
(Cash & Kreye, 2017). Although uncertainty is usually experienced as an aversive state that 
need to be reduced or eliminated, students must learn to deal with the uncertainty and frus-
tration ingrained in design processes. Thus, design education must play a role in developing 
students’ attitudes towards ambiguity. 

1.2. Creativity and design thinking

Creativity is a multifaceted phenomenon. Many attempts have been made to define creativity; 
still, there is no single definition that is universally accepted. Creativity refers to individu-
als’ capacity to produce original ideas, concepts, inventions that are accepted by experts as 
being scientifically, aesthetically, or socially valuable. At the beginning of any creative pro-
cess, problem solvers do not have a clear mental model; they need to create an appropriate 
model before beginning to solve the problem. A recent paper has demonstrated that resolving 
the ambiguity inherent in this process entails model building, problem framing, evaluating, 
reframing, and model testing (Schrader et al., 1993). These tasks, in fact, resonate with the 

Start Of
Design
Process

Negative
Emotions

Emrgence
Of Ideas

Positive
Emotions

Problems

Negative
Emotions

End Of
Design
Process

Figure 1. The pattern of psychological states in design process (source: created by authors)
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definition of the design process. First, the designer develops a rough model. Then, he/she 
tests it to determine if it is appropriate for solving the problem at hand. If it was found to 
be not useful, he/she rejects it and develops another one. On the other hand, if the designer 
finds the developed model to be adequate, he/she refines it and pursues their work. 

Uncertainty fluctuates across any process or project that deals with creating something 
novel. Uncertainty is always present; it never goes away or vanishes until the product or the 
output takes shape. Clearly, the ability to navigate this uncertainty properly is of great im-
portance in creative problem solving; specially, in divergent thinking phase where multiple 
alternatives must be generated and entertained (Fields, 2011). Uncertainty or ambiguity level 
decreases towards the end of the creative process. However, blocks and problems that are 
usually encountered along the way increase this level. 

According to the previous findings, design ambiguity acts in the same way. The process 
begins with the highest level of ambiguity and uncertainty; and accordingly, highest levels of 
negative psychological states. In formulating the design problem, designers try to generate 
an understanding in order to develop an initial configuration. When they manage to create 
an acceptable configuration, ambiguity decreases; which engenders more positive psycho-
logical states. This can last till a problem is discovered in this configuration, which neces-
sitates rethinking and refining. Several iterations take place until this configuration/solution 
is reached. Hence, at the end of the process/project, ambiguity becomes at its lowest level, 
while designers’ positive states become at its highest level (see Figure 2). 

Therefore, there are similarities between design process and creative process. As shown 
in Figure 3, any creative process consists of four phases; namely, preparation, incubation, il-
lumination, and verification (Arquero & Tejero, 2009). The problem solver understands the 
problem and collect the needed information to solve it, thinks and grapples with his/her first 

Figure 2. The dynamics of both ambiguity levels and designers’ psychological states’ levels across 
creative design process (source: created by authors)
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conceptions of the solution, generates the initial configuration of this solution, and evaluates 
the generated mental structure/solution to verify it with respect to task requirements. As for 
design process, the previously mentioned model can be presented in one cycle that consists 
of three major phases; that is, formulating, initial configuration, and reflecting/evaluating. 
There is no doubt that both the two processes engender mixed emotional states along the 
journey to the final solution. As indicated by the colored arrows, the first part of these pro-
cesses is characterized by negative emotions. Here, individuals are trying to understand all 
the problem aspects in order to generate an acceptable solution. However, these emotions are 
replaced by more positive ones once problem solvers are illuminated by a specific configura-
tion. They experience a state of flow where they engage actively in verifying and evaluating 
this configuration. On the other hand, this enjoyment and concentration are replaced again 
by negative states when problems and blocks are encountered. 

1.3. Ambiguity tolerance: “negative capability”

Intolerance of ambiguity was first introduced by Else Frenkel-Brunswik (1949) as an emo-
tional and perceptual personality variable relevant to social orientation. Intolerance of am-
biguity is the tendency to perceive vague, incomplete, unstructured, and inconsistent infor-
mation as potential sources of psychological discomfort and threat (Merrotsy, 2013). As for 
“tolerance”, the authors defined it as the process of experiencing something without being 
harmed (Hillen et al., 2017). Hence, ambiguity tolerance refers to the ability to withstand 
the chaos and fluctuations associated with solving the unclear, undefined, and ambiguous 
problems. According to Budner (1962), who is one of the most influential researchers in 
the history of tolerance of ambiguity concept, there are three characteristics of ambiguous 
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Figure 3. The matching between design process and creative process (source: created by authors)
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stimuli: complexity, novelty, and insolubility. These characteristics can be found in most of 
design activities. Complexity implies that the designer must link a lot of information to be 
able to understand the situation/problem. Furthermore, designers usually work on new and 
unfamiliar projects, which resemble the novelty factor. Even if the project is familiar, the 
way its parts are combined or behave together may be unfamiliar. As for insolubility, most 
of design activities present conflicts and contradictions in information that designers must 
comprehend to pursue their work.

Several researchers have attributed tolerance of ambiguity to creative personality. Stein 
(1953) first introduced the concept of ambiguity tolerance to creativity literature. Moreover, 
one of the studies demonstrated that tolerance of ambiguity was associated with ideational 
fluency in brainstorming sessions. The researcher asked the participants to brainstorm for a 
certain task and measured their ambiguity tolerance. It was found that tolerance of ambigu-
ity was positively linked to the number of produced ideas. Another paper aimed at examin-
ing the relation between students’ ambiguity tolerance and their performance in divergent 
thinking tasks. 350 students participated from social studies major at a university in Western 
United States. Data analysis revealed that students with high ambiguity tolerance performed 
better in divergent tasks than convergent tasks. In contrast, students with low ambiguity 
tolerance excelled in convergent thinking more than divergent thinking (Brophy, 2001). Fur-
thermore, a more recent research emphasized the correlation between creativity and ambigu-
ity tolerance of 100 fashion design students from ten universities (Robinson, 2019).

Therefore, the previous review confirms the necessity of tolerance of ambiguity in design 
learning process. The capacity to continue working efficiently while dealing with such nega-
tive states is also called negative capability. In her book, Keats and Negative Capability, Ou 
(2009) linked the notion of negative capability to tolerance of ambiguity. Several books and 
researches have traced ambiguity tolerance concept back to negative capability (Ablon et al., 
2015; Simpson et al., 2002; Ou, 2009; Küpers & Gunnlaugson, 2017; Yerushalmi, 2019). In-
troduced in the field of English literature, this capability refers to containment of the negative 
emotions that emerge from encountering ambiguity; which can enable individuals to pursue 
their work more creatively. 

The term negative capability was first introduced by the English poet Keats in 1818. Keats 
(1818) introduced this notion in a letter he wrote to his brothers:

“what quality went to form a Man of Achievement especially in Literature and which 
Shakespeare possessed so enormously  – I mean Negative Capability, that is, when 
a man is capable of being in uncertainties, mysteries, doubts, without any irritable 
reaching after fact and reason”.

He introduced this term as a quality of a creative artist; in this case, it was Shakespeare 
(Ou, 2009). The negativity of this capability does not imply deficiency, rather it implicates 
the ability to take in the negative emotions evoked by uncertain and ambiguous situations 
on behalf of the efficiency of the whole system (Simpson et al., 2002). Worth mentioning, 
negative capability is a form of theoretical knowledge; in contrast, tolerance of ambiguity is 
more related to practical application. As a capability to work effectively amidst negative emo-
tions, negative capability is not a measurable concept, that is, there are no developed tools 
to assess its value in individuals. On the other hand, ambiguity tolerance can be measured 
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and assessed; thus, a great line of empirical research has targeted examining its implications 
(Leggett, 2011). Hence, negative capability can be described as a construct while ambiguity 
tolerance can be considered a variable. 

2. Study of methodology

This research aims at both; exploring the concept of negative capability with respect to design 
thinking, and examining the value of this capability in architecture design education. Hence, 
this empirical study will investigate the relationship between design students’ ambiguity tol-
erance, creativity, and design performance via administering questionnaires to a group of 
architectural design students measuring their attitudes towards ambiguity and their creative 
thinking. In order to achieve this, an exploratory qualitative study is conducted at a well-
known architecture school.

2.1. The participants

This study was conducted three years after our first research (Mahmoud et al., 2020) where a 
larger group of first and second year students were subjected to the selected questionnaires. 
They were 118 students in first year and 137 students in second year. For first year, there were 
85 girls and 33 boys, while for second year, there were 92 girls and 45 boys. After receiving 
the questionnaires, some of the students forgot to write their names, others did not complete 
the Tolerance of Ambiguity Test (TAT); thus, their tests were eliminated. The final sample 
size for first year is 106 students; and for second year is 131 students. 

2.2. Variables and measures

This section presents the used measures in order to examine the relation between students’ 
ambiguity tolerance and creativity. 

2.3. Creativity

The researcher decided to use another well-known test for assessing students’ creativity. In 
the former study Torrance Test of Creative Thinking (TTCT) was implemented. Here, Guil-
ford’s Alternate Uses, i.e. the Alternate Uses Task (AUT) will be used. This test was chosen 
for two reasons; facilitating the process of data analysis since this sample is larger than the 
previous one, and examining the relation between study variables with another tool/measure; 
which if corroborated the previous findings, demonstrate the reliability of study findings. 
AUT was also developed by Torrance (1966); where participants are asked to generate as 
many as they can of alternative uses of a common object such as a brick, paperclip, or a pen. 
The participants are subjected to a limited time to complete this test; usually 2–3 minutes. 
The first step after collecting the tests is setting a code for each response with respect to the 
nature of the function introduced in the response. Hence, student’s responses that have the 
same function were assigned the same code (Alhashim et al., 2020). A sample of students’ 
responses is presented in the Appendix 1. AUT measures the following dimensions:
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 – Originality: which refers to rarity of the responses/codes. The response that belonged 
to a code that appeared less than or equal to 1% of the total responses receive two 
points. If the response belongs to a code that appeared more than 1% but less than 
or equal to 5% of the total responses, it receives one point. As for the response that 
belongs to a code that appeared more than 5%, it receives zero points; 

 – Flexibility: which refers to how different the responses are. It is calculated by counting 
the number of distinct codes assigned to student’s responses;

 – Fluency: which refers to number of generated responses. It is calculated by counting 
the number of responses presented for a specific object;

 – Elaboration: which refers to the details presented in student’s responses. It is calculat-
ed by assigning one point for each meaningful word included in the single response. 

Hence, originality and flexibility are calculated based on the assigned codes; where fluen-
cy and elaboration are calculated based on the raw responses. The net score for each student 
includes: the total points of originality for each code/response, the total number of the codes 
associated with his/her responses (flexibility), the total number of raw responses (fluency), 
and the total points assigned for each raw response regarding its elaboration (Alhashim et al., 
2020). The researcher selected a different object for each year; that is, first year students were 
asked to list the alternative uses of a paperclip, while second year students were asked to list 
the alternative uses of a newspaper. 

However, TTCT and AUT cannot be relied on to assess the creativity of a designed prod-
uct. These tests assess participants’ divergent thinking; however, convergent thinking is vital 
in reaching successful solutions in architectural design process (Yoon & D’Souza, 2010). 
Since the traditional way to evaluate the creativity of students’ projects is based on the agree-
ment among the evaluators, the researcher selected the final grades of students’ projects of 
academic year 2020–2021 (second semester) along with the previous tests to assess their 
creativity.

2.4. Tolerance of ambiguity

 Many tests have been developed to assess ambiguity tolerance (Arquero & Tejero, 2009). 
Recently, Herman et al. (2010) introduced a new questionnaire in 2010. The wording of this 
test is friendlier and more lucid. In assessing subjects’ responses, each selection is translated 
into points; then, total points of the 12 items/sentences can be calculated. Participants with 
higher scores are more tolerant than their counterparts. Hence, and like the first study, the 
researcher chose to use this test to assess students’ ambiguity tolerance.

2.5. Procedure

The researcher met the students inside the design studio for administering the two tests (TAT 
and AUT); each year was met in a separate day. Since AUT is time limited, it was admin-
istered first. Then, students were subjected to TAT test in order to allow them to take their 
time to complete it. The following table concludes the stages and measures of the empirical 
study (see Table 1).
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Table 1. Study design (source: created by authors)

Pilot study1 Main study

No. of participants 18 237
Variables 
and 
measures

Tolerance of ambiguity Based on Jeffrey L. Herman, Michael J. Stevens, 
Allan Bird, Mark Mendenhall, and Gary Oddou 

(2010) scale
Creative thinking TTCT2 AUT3

Design performance Project grades
In-depth interviews 8 –

Note1: Based on Naiera Ebrahim Mahmoud, Shaimaa Mohamed Kamel, and Tamer Samir Hamza (2020).
Note2: TTCT – Torrance Test of Creative Thinking.
Note3: AUT – Alternate Uses Task.

3. Results

3.1. Analysis of questionnaires and tests

The researcher used students’ design project grades as indication for their design creativity. 
At the time of conducting the experiment, which was in the second term of the academic 
year 2020–2021, first year students had finished designing one project; that is, a folly. As 
for second year students, they were not assigned a design project yet. Hence, the researcher 
relied on their design grades of their last project. In that project, they were asked to design a 
futuristic residential building that can convert/shift its design through three phases along the 
day according to residents’ needs and uses. The following table (Table 2) shows the result of 
correlation-bivariate test for the whole sample (n = 237) between our students’ AUT scores 
and their design grades. Since value of significance (2-tailed) is higher than 0.05 (highlighted 
in green), there is no significant correlation between the two variables. 

Table 2. The results of correlation-bivariate test between students’ alternative uses test scores and their 
design project grades (source: created by authors)

Correlations for the sample

Design project 
grades

Alternate Uses Task 
for creative thinking

Design project grades Pearson correlation coefficient 1 .054
Significance (2-tailed) .404
N 237 237

Alternate Uses Task for 
creative thinking

Pearson correlation coefficient .054 1
Significance (2-tailed) .404
N 237 237
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As for the relation between students’ attitudes towards ambiguity and their design grades, 
the analysis clarified that there is no significant correlation between the two variables. Table 
3 shows the value of significance (2-tailed) which is higher than 0.05 (highlighted in green). 

Table 3. The results of correlation-bivariate test between students’ ambiguity tolerance scores and their 
design grades (source: created by authors)

Correlations for the sample

Tolerance of 
ambiguity scores

Design project 
grades

Tolerance of ambiguity scores Pearson correlation coefficient 1 –.002
Significance (2-tailed) .979
N 237 237

Design project grades Pearson correlation coefficient –.002 1
Significance (2-tailed) .979
N 237 237

As expected, the correlation that has been attained in the first study between students’ 
attitudes towards ambiguity and creativity has been also obtained in the larger sample. As 
shown below, the value of significance (2-tailed) is lower than 0.05; thus, there is a statistically 
significant correlation between students’ TAT and AUT scores (see Table 4). 

Table 4. The results of correlation-bivariate test between students’ ambiguity tolerance scores and alter-
native uses test scores (source: created by authors)

Correlations for the sample

Tolerance of 
ambiguity scores

Alternate Uses Task for 
creative thinking

Tolerance of ambiguity 
scores

Pearson correlation coefficient 1 .199
Significance (2-tailed) .002
N 237 237

Alternate Uses Task for 
creative thinking

Pearson correlation coefficient .199 1
Significance (2-tailed) .002
N 237 237

Note: correlation is significant at the 0.01 level (2-tailed).

Again, the researcher wanted to explore if the significant correlation between students’ 
tolerance of ambiguity and creative thinking is evident in each year separately; thus, the 
analysis was conducted for each group. For first year students (n = 106), the analysis revealed 
a statistically significant association between Architecture students’ ambiguity tolerance and 
creative thinking. As shown in Table 5, the value of significance (2-tailed) is lower than 0.05; 
thus, there is a correlation between their TAT scores and AUT scores. 
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Table 5. The results of correlation–bivariate test between students’ ambiguity tolerance scores and al-
ternative uses test scores (source: created by authors)

Correlations for first year students

Tolerance of 
ambiguity scores

Alternate Uses Task 
for creative thinking

Tolerance of ambiguity 
scores

Pearson correlation coefficient 1 .251
Significance (2-tailed) .010
N 106 106

Alternate Uses Task for 
creative thinking

Pearson correlation coefficient .251 1
Significance (2-tailed) .010
N 106 106

Note: correlation is significant at the 0.01 level (2-tailed).

As for the relation between first year students’ TAT and design grades, and the relation 
between their AUT and design grades; it did not show a significant correlation. In addition, 
the analysis was conducted for second year students (n = 131) to examine the relation be-
tween the study variables. However, there was no significant correlation between any of them. 
The tables showing these results can be found in the Appendixes 2–3. 

Discussion

One of the aims of this study was to explore the association between architecture students’ 
attitudes towards ambiguity and their creativity. The findings indicated that there is a sig-
nificant association between students’ creative thinking and their tolerance of ambiguity. In 
other words, students’ creative performance was affected by their ability to endure ambiguity 
and navigate design negative states. This relation was demonstrated in both of the studies. In 
addition, conducting the analysis on both years separately helped in revealing that tolerance 
of ambiguity of first year students is significantly correlated with their creative thinking. This 
result was not found for second year students. This may be justified by the truth that students 
usually change and adapt according to educational systems and learning situations they ex-
perience. In other words, skills or attitudes of design students at their first year, like creative 
thinking, are raw and more natural than their attitudes at their subsequent years. Hence, it 
can be said that their learning experiences affected their personalities, skills, and attitudes; 
accordingly, this may change their characteristics which in turn contributed to losing the 
relation between TAT and creative thinking. 

The above findings indicate that architecture students’ ability to think creatively depends 
on their ability to endure uncertainty and ambiguity. If these students are able to sustain the 
negative moments of the design process, and not be paralyzed and irritated by them, they will 
be more capable of navigating the design space with more flexibility and resilience (Zenasni 
et al., 2008). On the other hand, students’ ambiguity tolerance found to be correlated with their 
creativity at the beginning of their design process, i.e. divergent thinking phase, but the analysis 
revealed that it is not correlated with their design grades; which may be due to the second part 
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of the process, i.e. convergent thinking phase. The findings indicate that students’ attitudes to-
wards ambiguity can have an impact on their creative abilities at the start of the design process, 
but has no impact on the process outcome/end result. This finding can be rationalized by the 
arguments introduced in several recent studies. These studies proclaimed that young design 
students are less proficient in developing their design ideas; thus, they may fail in identifying 
the potentials a creative idea has, which can eventually result in abandoning a promising one. In 
fact, a recent paper discussed that sometimes the reason behind not achieving creative solutions 
lies in the second phase of the design process, that is, convergent thinking (Toh & Miller, 2019).

Research limitations and future work

The absence of a correlation between students’ TAT scores and their design grades can be also 
due to the unsuitability of ambiguity tolerance measures with respect to architectural design. 
They need to be designed for use in design fields; that is, to be designed to assess individu-
als’ attitudes towards ambiguity in design thinking. It might be more convenient to use an 
instrument, which is not developed yet, that measures the ambiguity and uncertainty related 
to design processes rather than the ambiguity associated with general social situations. In 
fact, this argument is presented in another study (Toh & Miller, 2019). 

Future work can target broadening the scope of the study by examining the study vari-
ables across all the academic years which may result in interesting findings. Moreover, design 
educators need to consider students’ negative capability in designing their educational expe-
riences. How to develop this type of capability needs more attention. We need a theoretical 
model that can guide us in the process of enhancing architecture students’ creative thinking 
abilities via working on their negative capability, i.e. tolerance of ambiguity. Educators need 
to work with their students to not only survive in this liminality, but also to engage in it and 
be creative in dealing with it (Osmond & Turner, 2010; Carabine, 2013; Canter, 2016).

Conclusions

This research argues that students’ ambiguity tolerance can affect their creativity inside the 
architectural design studio. The findings revealed that students with high tolerance towards 
ambiguity and uncertainty have the ability to generate more creative ideas and responses. 
Consequently, ambiguity tolerance can be considered an imperative skill that need to be 
cultivated inside design studios. Therefore, if architecture students develop their negative 
capabilities, they will be able to work amidst states of not knowing or being stuck efficiently; 
without being afraid, intimidated, or paralyzed. Hence, students’ attitudes towards ambiguity 
must be taken in consideration in architectural education. 
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Appendix 1. Students’ samples of alternate uses task (source: created by authors)

Appendix 2. Tables showing the correlation-bivariate test between the three variables (TAT, Alternate 
Uses Task and design grades) for first year students (main study) (source: created by authors)

Correlations

Tolerance of 
ambiguity scores

Design project 
grades

Tolerance of ambiguity scores Pearson correlation coefficient 1 .034
Significance (2-tailed) .727
N 106 106

Design project grades Pearson correlation coefficient .034 1
Significance (2-tailed) .727
N 106 106
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Correlations

Design project 
grades

Alternate Uses Task 
for creative thinking

Design project grades Pearson correlation 
coefficient

1 .084

Significance (2-tailed) .389
N 106 106

Alternate Uses Task for 
creative thinking

Pearson correlation 
coefficient

.084 1

Significance (2-tailed) .389
N 106 106

Appendix 3. Tables showing the correlation-bivariate test between the three variables (Tolerance of 
Ambiguity Test, Alternate Uses Task and design grades) for second year students (main study) (source: 
created by authors)

Correlations

Tolerance of 
ambiguity scores

Alternate Uses Task 
for creative thinking

Tolerance of ambiguity scores Pearson correlation 
coefficient

1 .157

Significance (2-tailed) .074
N 131 131

Alternate Uses Task for 
creative thinking

Pearson correlation 
coefficient

.157 1

Significance (2-tailed) .074
N 131 131

Correlations

Tolerance of 
ambiguity scores

Design project 
grades

Tolerance of ambiguity scores Pearson correlation 
coefficient

1 –.011

Significance (2-tailed) .902
N 131 131

Design Project Grades Pearson correlation 
coefficient

–.011 1

Significance (2-tailed) .902
N 131 131

End of Appendix 2
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Correlations

Design project 
grades

Alternate Uses Task 
for creative thinking

Design Project Grades Pearson correlation 
coefficient

1 .017

Significance (2-tailed) .847
N 131 131

Alternate Uses Task for 
creative thinking

Pearson correlation 
coefficient

.017 1

Significance (2-tailed) .847
N 131 131

End of Appendix 3


