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ABSTRACT 

 

Creativity is increasingly becoming a key construct in management studies. 

However there seems to be little contemplation on how to best assess it. If 

serious, measurement error can potentially threaten the validity of conclusions 

about relationships between measures. For creativity studies in management 

research, many employ a subjective assessment approach instead of a more 

objective approach despite recognizing the many dangers of bias. In an attempt 

to develop a more reliable and valid assessment measure for creativity, this paper 

calls for the need of triangulation of subjective and objective assessment 

methods of creativity. Comparing subjective and objective assessment results 

measuring creativity, it shows that subjective assessment methods have a smaller 

variance and higher mean and a weak correlation with objective assessment 

methods. This shows that the two different approaches could lead to different 

results, calling for greater caution in using the two different approaches 

interchangeably.  
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Triangulation in Creativity Research:  

Subjective and Objective Assessment of Creativity 

 

 

I. INTRODUCTION 

 

Creativity is increasingly becoming an important key construct in management 

research. Scholars have highlighted creativity- the generation of novel and useful 

ideas (Amabile, 1988, 1996) as an important competitive strength (Shalley, 

1995), critical (e.g. Oldham & Cummings 1996; Shalley, Gilson & Blum 2000; 

George & Zhou 2002) and necessary for survival and innovation (Amabile 1996). 

Creativity could range from suggestions for incremental adaptations in 

procedures to radical, major breakthroughs in the development of new products 

(Mumford & Gustafson, 1988). The study of what influences creativity or what 

leads to creativity can be divided into two main areas of focus, personal and 

contextual (Shalley, Zhou & Oldham 2004; Tierney & Farmer, 2002; Zhou, 

2003). Personal factors concern individual differences in characteristics, 

personality or capabilities that affect creative process or outcomes (Zhou & 

George 2001; Tierney & Farmer 2002). The latter concerns how different 

contextual factors within organizations affect creative process and outcomes 

(Amabile 1996; Amabile & Conti 1999; Shalley et al., 2000; Madjar, Oldham, & 

Pratt 2002). With such multidimensionality, creativity research can be further 

divided into individual, team and organizational levels. Although scholarly 

interest is yet concentrated at the individual level, team level studies (Gilson, 
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Shalley & Ruddy 2005; Baer, Leenders, Oldham & Vadera, 2010) and the 

interactionist approach looking at both individual and team level creativity 

(Taggar, 2002) have begun to emerge, further expanding the scope of creativity 

studies. The multidimensional and multilevel aspect of creativity has led to 

various ways of assessing it. To date many measurement tools exist, some such 

as standardized tests that are more objective in nature and others such as 

supervisor ratings that are more subjective. However, in regard to the two 

seemingly different approaches to assessing creativity there seems to be little 

consideration and consensus on how to best assess creativity. 

 

A significant number of studies on creativity in organizations seem to rely on a 

more subjective approach in assessment. Subjective, meaning self-reports or 

supervisors (experts) who directly answer to questions such as “The work I 

produce is creative” (Oldham & Cummings, 1996) or “Suggests new ways to 

achieve goals or objectives” (Zhou & George, 2001). The underlying assumption 

for using such subjective approach is ‘consensual assessment’ proposed by 

Amabile (1996) which states products or responses are creative to the extent that 

appropriate observers agree that they are creative. Because the standards of what 

is considered novel and useful are different among industries, firms and even 

between teams in the same organization, the notion is that those directly 

related(experts) are the best judges and have advanced knowledge within the 

domain of interest. This allows evaluators to capture even the smallest 

incremental changes that are considered novel and useful in that specific area. 

However because its subjectivity leaves discretion to the evaluator, it has often 

been criticized for the dangers of bias as its major limitation (e.g. Landy & Farr 

1980; Amabile, Conti, Coon, Lazenby & Herron, 1996; Shalley et al., 2000, 
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2009; Madja et al., 2002). 

The more objective approaches to creative assessment include standardized 

tests such as the Torrance Test of Creative Thinking (TTCT, Guilford, 1974) or 

Remotes Association Test (RAT, Mednick, 1962) largely based on 

psychometrics or archival data such as the number of patents, awards and 

research reports. Its objectivity allows it to overcome many of the shortcomings 

of subjective assessment providing more consistent and reliable results. This 

allows simultaneous assessment of many people making it easier to assess and 

compare many teams or even an entire organization potentially expanding the 

level and scope of creativity studies. However although good at capturing the 

quantitative aspects of creativity, it may have a weakness in capturing qualitative 

aspects. Discrepancies have been found to exist between objective and subjective 

assessments of performance (Hoffman, Nathan, & Holden, 1991) hinting that 

objective assessment is also not exempt from its own set of problems.  

Despite the importance of creativity in management research, its assessment 

has proven to be anything but difficult (Baer, 2009). Correctly assessing this key 

construct should be a fundamental issue in creativity studies and researchers 

must acknowledge that if serious, measurement error can potentially threaten the 

entire validity of conclusions between variables (Bagozzi & Yi, 1991; Nunnally 

1978; Spector, 1987). Advances in theoretical relationships between constructs 

cannot be made without adequate attention to measurement and methodological 

issues (Venkatraman, 1989; Venkatraman & Grant, 1986). Nonetheless, many 

creativity studies simply state measurement issues as a limitation only suggesting 

that future studies should compensate the shortcoming with more complementary 

sources or a more objective approach. As explained above, both approaches have 
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its strength and weaknesses. Nevertheless, little contemplation on how to best 

measure this key construct, leads us to question whether subjective and objective 

assessment methods could be considered as equals, complementary or used 

interchangeably.   

 

In attempts to develop more reliable and valid assessments of creativity, there 

has not yet been convergent validation or ‘triangulation’ (Webb et al., 1966) of 

subjective and objective methods. Triangulation is based on the idea of 

combining various data sources and methods to lead to a singular proposition 

about the phenomenon being studied (Mathison, 1988). This study aims to 

empirically show that subjective and objective assessments of creativity can lead 

to different results instead of leading to a singular proposition. It argues for the 

need of greater caution when using the two different methods interchangeably. It 

concludes that while most current research relies on more subjective approaches 

to creativity assessment, this study calls for the need to employ more objective 

methods. As currently the most widely and extensively studied, it will focus on 

individual levels of creativity. 

 

II. THEORY AND HYPOTHESIS 

 

2.1 Historical Development of Creativity Studies 

Creativity is a relatively new and emerging area in management research and 

its roots can be found in psychology. Starting with the presidential address from 

the American Psychological Association by Guilford in 1950, psychologists 

began to acknowledge distinctive traits associated with creativity and attempted 
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to measure it using psychometrics (Kerle, 2012). Within psychology, it focuses 

on two main approaches, the individual difference and cognitive processes 

(Shalley & Zhou, 2007). Individual differences identify personality traits related 

to creative production such as self-confidence, aggressiveness, introversion, 

intuitiveness (e.g, Gough, 1979; Torrance & Khatena, 1970). Cognitive processes 

focus on cognitive skills such as problem construction and generation of 

alternatives (Guilford 1963, 1967; Torrance, 1962, 1974). Only recently, scholars 

from other research fields, such as educational research, organizational and 

business research, and entrepreneurship, have begun to make significant 

contributions to creativity (Runco, 2004). For creativity in management research, 

Amabile’s componential model (1988, 1996) focusing on the individual has 

played a key role, explaining that domain relevant skills, creativity relevant 

process, and intrinsic motivation are important components of creativity. 

Consequent studies have also identified the importance of social and contextual 

influences (e.g. Amabile et al., 1996; Madjar, et al., 2002, Perry-Smith & Shalley 

2003).  

 

2.3 Area of Study 

Creativity research in organizations can be divided into personal and 

contextual influences. Much research on personal factors is guided by Amabile's 

componential theory (1988, 1996). It argues that the differences in the level of 

the three components lead to varied levels of creative performance. The domain 

relevant skills component concerns certain domain specific knowledge and the 

ability to learn them (Amabile, 1996). This includes factual knowledge or 

technical skills, principles, opinions about various questions in the domain, 
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knowledge of paradigms and performance "scripts" (Schank & Abelson, 1977) 

for solving problems in the domain. Creativity relevant process is associated 

with cognitive style which facilitates the understanding and solving of complex 

problems. This includes flexibility, elaboration, perseverance and exploring for 

new cognitive pathways. Finally task motivation can be understood as the 

motivation to do something for its own sake. This translates to passion and love 

for one’s work, commitment and persistence of effort. Extending from the 

componential model, research has explored various individual factors such as 

creative self-efficacy (Farmer & Tierney, 2002) learning orientation (Gong, 

Huang & Farh, 2009), growth need strength – the desire to grow and develop 

within the job (Shalley, Gilson, Blum 2009), goal orientation (Hirst, 

Knippenberg & Zhou 2009) and also looking at intrinsic motivation and self- 

efficacy as mediators for creativity (Shin and Zhou, 2003; Lia, Liu & Loi, 2010; 

Zhang & Bartol, 2010). 

Contextual and situational factors look at the 'value of a stimulating and 

supportive environment' (Shalley & Zhou 2008). Organizational settings allow 

unique contributions to creativity where certain aspects have been found to have 

a positive or negative effect on creativity (Amabile 1998; Oldham & Cummings, 

1996; Scott & Bruce, 1994; Shalley, 1991, 1995). Freedom, organizational 

support, sufficient resources and challenging work have been identified as 

positively influencing creativity (Amabile, 1996), along with job complexity 

(Hackman & Oldham, 1980),  transformational leadership (Sosik, Kahai & 

Avolio, 1998, 1999), social network (Perry-Smith, 2006) and feedback (Zhou & 

George, 2001) to name a few. Woodman Sawyer and Griffin (1993), opted for an 

interactionist perspective proposing that creative performance is a function of 
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personal, situational and dispositional factors. Following this line of research, 

Oldham and Cummings (1996) stated that characteristics of the organizational 

context promote intrinsic motivation to enhance creative achievement. 

Furthermore, multilevel or cross-level approaches (Taggar, 2002; Hirst, et al. 

2009) provide insight to the dynamic interplay of individuals and teams where 

teams influence individuals and vice versa. 

 

2.3 Level of Analysis 

Creativity studies are either at the individual, team or organizational level. 

Individual levels as thoroughly discussed, concerns the production of multiple 

new and useful ideas looking at when and how people decide to be creative. 

Team creativity depends on the levels of the individual components in members 

(Amabile et al. 1996) and the intragroup process behaviors of members (Taggar, 

2002). Team creative performance is likely to occur with effective task allocation, 

task variety, coordination of diverse efforts and careful planning (Brophy, 1998). 

Furthermore, Paulus and Brown (2007) pointed out the possibility of negative 

social influences such as motivation loss, production blocking (Diehl & Stroebe, 

1987), social comparison and information bias. Creativity at the organizational 

level involves structures, organization culture and politics. For example, to 

integrate complex knowledge, Orlikowsky (2002) argued that people must be 

able to quickly form multifunctional teams and easily move in and out of them 

stressing the importance of collaboration. 

Currently, creativity in management studies is focused at the individual level, 

mostly concerning the antecedents of creativity. Although scholars have called 
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the need for a more multilevel approach (Woodman et al. 1993; Zhou & Shalley 

2003; Shalley, et al., 2004), to date, only few exist. It has been suggested that this 

could be due to the difficulty of collecting multilevel data, and the lack of a 

unified typology that would provide theoretical guidance on how to 

conceptualize and design multilevel creativity research (Shalley & Zhou, 2008). 

This study would also like to argue that it could be due to the absence of an 

effective reliable tool to assess creativity. Reliable and precise measurement on 

creativity, valid across an array of different teams would allow for a more 

objective comparison and research, helping to further expand multilevel studies 

 

2.4 Existing Creativity Assessment Methods 

Creativity assessment methods can be roughly categorized into subjective and 

objective assessment. Making a clear cut distinction of what is subjective and 

objective could be a stretch, but interpreting it as relatively ‘more objective’ or 

‘more subjective’ would be more appropriate. However, for the sake of 

convenience, this study will refer to them as ‘subjective’ and ‘objective’ 

assessment methods of creativity. Understanding who the evaluator is, and how it 

is assessed provides a better picture of the two approaches. 

Supervisor evaluation 

Rating by supervisors currently seems to be the preferred method to assess 

organizational creativity. To this point, it is the most widely applied approach in 

individual level creativity studies. Questions vary, sometimes directly asking 

about the creativity of an outcome or about various activities that are believed to 

enhance creative performance. Usually in the form likert-type scales, a five point 
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scale for example ranges from 1, “not at all characteristic” to 5, “very significant” 

and later averaged as a creativity score. Appendix A shows some of the 

frequently used supervisor rated methods. 

Taking a closer look at some of the questions, there seems to be no set 

distinction between ability, personality or environment, instead they rather treat 

and ask supervisors to rate creativity as one big concept. Because such questions 

are not asking about a specific fact or an event, evaluators must go through a 

higher order process of weighing, inference, prediction, interpretation and 

evaluation (Podsakoff & Organ, 1986). This leaves room for discretion and bias 

of the evaluator. Demographic characteristics, supervisory liking, halo effects – 

perception of one trait influencing how one views all other traits related to that 

person, event, object etc., – are a few examples. The issue of domain specificity 

(Baer, 1998) strongly supports the underlying assumption for Amabile’s 

‘consensual assessment’ technique but fails to provide solutions to the problems 

of bias. Because what is considered creative is dependent on the specific domain 

in question, supervisors directly related to the domain can be considered good 

evaluators. However, although leaders’ ratings have been found to significantly 

correlate with archival measures (Scott & Bruce, 1994), another study claimed 

that the subjective assessment accounts for less than 10 percent of variance of the 

objective measures, too small to support a claim that objective and subjective 

variables are measuring the same construct (Mumford, 2011) which leads us to 

question whether supervisors are indeed the best evaluators. 

Most studies using subjective evaluation acknowledge bias as a limitation and 

suggest diversifying sources of data and adopting a more objective measure. 

Some examples of potential bias include demographic characteristics, 
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supervisory liking, halo effect (Landy & Farr, 1980), systematic bias (Madja et 

al., 2002) and social desirability (Gilson et al., 2005). It has also been proposed 

that supervisors may be more likely to observe behaviors designed to impress 

and thus, are more able to accurately rate objective performance than 

creativeness (Janssen, 2000, Organ & Konovsky, 1989).  

 

Self Report 

Along with supervisor rating, self-report is another widely used assessment 

tool in organizational research. Similar to supervisor rating, it argues that 

employees are best suited to self-report creativity because they are the ones who 

are aware of the subtle things they do in their jobs that make them creative 

(Janssen, 2000). Likewise questions can directly require evaluation on whether 

“The work I produce is creative” (Oldham & Cummings, 1996) on likert type 

scales. Also, Amabile et al. (1996) looked at the effects of the environment on 

individual creativity. Examining the psychological context of creativity, the study 

emphasized that it is not so much the source of influence itself, but individuals 

perceptions- the psychological meanings individuals attach to events in their 

organizations. Examples of some questions asked are “people are encouraged to 

solve problems creatively in this organization”, and “there is free and open 

communication within my group.” Gough (1979) also developed a Creative 

Personality Scale (CPS) asking to “indicate the adjectives that best describe 

yourself” out of a list of 30 adjectives. Hence, for certain research settings, self-

report methods are imperative as individuals themselves are the only ones that 

can provide an answer.  
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However self-report methods also suffer from dangers of bias. Types of bias 

are similar to that of supervisor bias such as social desirability, consistency 

motif- maintaining a consistent line in a series of answers and the ‘lake wobegon 

effect’- the natural human tendency to overestimate oneself (first introduced by 

psychologist Tom Gilovich). Despite possibility of bias, self-reports have been 

found to correlate (.62) with supervisory ratings of creativity (Axtell, Holman, & 

Unsworth, 2000). On the other hand its validity has been constantly questioned 

not only regarding creativity but throughout organizational literature as it 

provides at best ‘soft data’ which is vastly inferior to most other kinds of data 

(Podsakoff & Organ, 1986). 

Expert rating 

Finally experts also serve as judges for creativity. Supervisors could be 

considered experts themselves as they have domain specific expertise. However 

the definition of experts in this context is a bit different in that it looks at experts 

that do not have a supervisor-employee relationship allowing room for greater 

objectivity. Experts can either be those with expertise in a field such as 

professors in architecture that nominated living architects that were most 

influential on architectural creativity (MacKinnon, 1962) or trained experts who 

grade standardized creativity tests such as the Torrance Test of Creative Thinking 

(TTCT, Torrance, 1974). Trained experts with no personal relationship with the 

subject, follow a specific guideline for grading minimizing possibility of bias. 

Considered as most objective data for assessing creativity, patent disclosures, 

awards, ideas submitted to employee suggestion programs and research papers 

(e.g. Oldham & Cummings 1996; Scott & Bruce, 1994; Tierney et al., 1999)  in 

a sense also involve experts as winning of awards for example involves expert 
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judges and research papers require expert reviewers. Employing experts in the 

assessment of creativity allows greater room for objectivity helping to overcome 

many of the shortcomings of more subjective assessment methods. Its objectivity 

also helps comparison among different teams or even firms easier, possibly 

aiding to expand the scope, depth, diversity, and variation of creativity research. 

Nevertheless, more objective approaches with experts are not exempt from its 

own issues of validity and reliability. Patents and awards for example may only 

be relevant indicators for certain jobs and industries (Shalley & Zhou, 2003); 

they may also fall short in capturing the multidimensionality of creativity. 

Standardized tests are seldom used when assessing creativity is most 

consequential and influential, for example hiring a Hollywood writer at a major 

studio (Elsbach & Kramer, 2003). Tests also fail to consider the possible 

influence of the dynamic context in which creativity assessment occurs in real 

world settings (Elsbach & Kramer, 2003). Moreover, Scott and Bruce (1994) 

found that supervisor ratings correlated significantly with invention disclosures, 

while Oldham and Cummings (1996) found different results for patent 

disclosures written and contributions to the company’s suggestion program.  

----------------------------- 

Insert Figure 1 here. 

----------------------------- 

Creativity assessment methods can be classified as shown in Figure 1. 

Whether it is more objective or subjective is classified according to who the 

evaluator is and how creativity is assessed. Self-reports are inherently more 

subjective and this not only includes questions directly asking ‘how creative are 

you’ but also tests, and scales such as Gough’s CPS which may have been 
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developed by experts but whose answers are more dependent on self choice of 

adjectives that best describe one self. Supervisors and experts are grouped 

together because supervisors can also be considered experts. However, because 

supervisors not only have a personal relationship with the subject and are more 

prone to be influenced by the context, supervisor based ratings are classified as 

more subjective. Standardized tests that employ experts with no personal relation 

with the subject and follow strict guidelines and rules for evaluation are likely to 

be more objective. Patents and awards which are obtained from archival data 

also follow this similar line of argument.  

Much of the creativity research initiated by scholars such as Guilford and 

Torrance was based on more objective, psychometric approaches whereas 

recently, subjective assessment methods have become more prevalent. Good 

reasons why subjective creativity assessment methods continue to be employed 

could be due to their cost-effectiveness and convenience. Data can be easily 

collected and assessed through surveys and interviews with rather simple likert-

type scale questions. The more important reason however, is that for certain 

types of organizations and level of analysis, a viable alternative does not exist. 

Archival data for example may not be readily available, or it may not provide 

detailed information due to many reasons such as security. In this study the initial 

plan is to develop a method that is more objective and able to cover both sections 

of objective assessment (self-report and expert section). The goal is to develop 

and find ways that help overcome much of problems associated with the current 

widespread use of subjective methods in creativity assessment. 
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2.5 Differences between Subjective and Objective Assessment 

Triangluation 

Broadly defined as "the combination of methodologies in the study of the 

same phenomenon" (Denzin 1978), the term was first coined by Webb et. al 

(1966). Typically perceived as a strategy for improving the validity for research 

or evaluation findings (Mathison, 1988), its use in social sciences is more 

frequently referenced through Campbell and Fiske’s (1959) work, which stresses 

the importance of a multitrait-multimethod approach in measurement. This 

approach ensures that variance reflected in the results is that of the trait and not 

of the method. For organizational researchers, this would involve the use of 

multiple methods to examine the same dimension of a research problem (Jick, 

1979). The rationale for triangulation as Denzin (1978) explains is that “the 

flaws of one method are often the strengths of another: and by combining 

methods, observers can achieve the best of each while overcoming their unique 

deficiencies.” Thus through triangulation, results are more likely to converge on 

a single perspective of some social phenomenon (Mathison, 1988). Previous 

literature on creativity has tended to rely on monomethod approaches to 

assessing creativity with relatively fewer multimethod approaches. As shown in 

Figure 2. Each assessment method has its own strengths and weaknesses. To 

allow creativity studies to flourish, contemplation about the existing assessment 

methods is a perquisite. It is necessary to correctly understand and examine in 

detail how subjective and objective approaches differently assess creativity.    

----------------------------- 

Insert Figure 2 here. 

----------------------------- 
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Social desirability and Consistency Motif (Cognitive Consistency) 

Social derirability (Arnold & Feldman, 1981; Taylor, 1961; Thomas & 

Kilmann, 1975) prompts responses that reflect the person in a more socially 

favorable light (Podsakoff & Organ, 1986). Social desirability bias refers to 

individual tendencies to over report socially desirable personal characteristics 

and to underreport socially undesirable characteristics (Arnold & Feldman, 1981; 

Taylor, 1961; Kilmann & Thomas, 1975). For example, in answering 

questionnaires, respondents might choose answers they believe are generally 

linked to the aspects of a good employee (i.e. in this case, trying to ‘seem 

creative’). Consistency motif describes the tendency to maintain consistency 

between cognition and attitudes (Podsakoff, Podsakoff & Mckenzie, 2003). Thus, 

coupled with social desirability, respondents may have an urge to maintain a 

consistent line in a series of answers that they think are socially favorable. This 

will become more prominent when they believe they are being evaluated or score 

results are linked with pay. Hence this tendency will lead to a frequency 

distribution that is leptokurtic with higher frequency of values near the mean, 

concentrated to a certain ‘preferred’ range of scores. The desire to remain 

consistent might lead respondents to search for similarities in the questions asked, 

leading to consistency in responses when similarities are in fact weak or 

nonexistent.  Respondents may have lay theories of how organization 

phenomena ought to be related or overestimate the strengths of empirical 

relations they have observed between classes of events (Podsakoff & Organ, 

1986). The tendency to organize information in consistent ways leads to risks of 

misleading answers and measurement error. Because subjective assessment 

measures tend to rely on subjective perception of events and relationships, it is 
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prone to dangers of social desirability and consistency motif. Thus, it can be 

hypothesize that, 

 

Hypothesis 1: The variance of subjective assessment measure of creativity will 

be smaller than the variance of objective assessment measure of creativity. 

 

Illusory superiority, social desirability and leniency  

People also have the tendency to overestimate oneself. Originally introduced 

by Buunk & VanYperen (1991), illusory superiority is sometimes also referred to 

as the ‘Lake Woebegon effect’ (Cannell, 1988) describing the tendency to treat 

all members of a group as above average or the tendency of people describing 

themselves as above average. This tendency could also interact with the social 

desirability problem where along with the problems mentioned above, desires to 

be portrayed as socially favorable causes an upward shift in the distribution of 

responses. Evaluators are more likely to be reluctant in giving undeservedly low 

ratings, leading to an upward biased evaluation. Subjective assessment methods 

are more prone to dangers of illusory superiority as they concern evaluation of 

the self and/or are more exposed to social contexts. In similar line of argument, 

leniency biases describe the tendency to rate those who they know well or whom 

they are ego involved as higher than they should (Guilford, 1954). Thus the 

evaluation scale is not socially neutral. Hence, it can be hypothesized that; 

 

Hypothesis 2: The mean of subjective assessment measure of creativity will be 

higher than the mean of objective assessment measure of creativity. 
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Convergent Validation 

Finally, are subjective and objective assessment methods effectively 

measuring the same construct? Convergent validation is the basis for 

triangulation and is well explored by Campbell and Fiske (1959). They stated 

that validity is represented in the agreement between two attempts to measure the 

same construct through different methods. Thus, the criterion for convergent 

validation calls for correlation coefficients that is “sufficiently large” and 

statistically different from zero. The use of complementary methods is generally 

thought to lead to more valid results and considered the archetype of 

triangulation strategies (Jick, 1979). Strong convergent validity permits 

substitution of one method for another. Two perfectly convergent measures will 

provide equal correlations with other study variables and equivalent regression 

coefficients in multiple regression analysis (Carlson and Herdman, 2012). Weak 

convergent validity on the other hand is prone to erroneous relationships between 

constructs. Variance in results thus occurs due to the assessment method, not the 

trait (Jick, 1979). Hence, checking for convergent validity is an important aspect 

in determining the usefulness and degree of effectiveness of a measurement for 

predicting or forecasting a variable (Ezpeleta, Domenech and Losilla, 1996).  

 

Despite the hypothesized differences, current creativity studies do not 

seem to apply a clear cut distinction between the different ways of assessing 

creativity using the two seemingly different methods rather interchangeably. 

Also, many continue to employ no more than one measure with only some 

attempts to employ multiple methods to enhance robustness and validity. 

Although an in depth research is required to determine convergent validity of the 
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diverse assessment methods, there has been some evidence of significant positive 

correlation between self-reports of innovative behaviors with leader’s ratings 

(Jansen, 2000) and leader’s ratings significantly correlating with archival 

measures (Scott and Bruce, 1994). Assuming both measurements assess the same 

individual, and because both types of measurements have been individually 

proven to significantly correlate with creativity on numerous occasions, it can be 

argued that both measures will show some degree of significant positive 

correlation.  

 

Hypothesis 3: There will be a significant positive correlation between objective 

and subjective assessment measures of creativity. 

 

III. METHODOLOGY 

 

3.1 Participants  

Data was from 1500 randomly selected individual test scores from a data 

pool of 20,000 provided by the iCreate Research Institute database. 300 test 

scores from each age group (10s, 20s, 30s, 40s, and 50s) were selected. 

Respondents held various backgrounds and diverse job positions from high 

school students, university students and employees from over a hundred 

companies working in industries such as finance, automobile, electronics, 

construction, pharmaceutical and public industries to name a few. Besides test 

results, additional data such as age, gender, education level and tenure were 

collected. 
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3.2 Procedures 

Existing measures of creativity assessment are largely dependent on 

subjective ratings of self or supervisors. Some studies incorporate more objective 

approaches for greater validity. No study to my knowledge however incorporates 

both subjective and objective assessment methods into a single test. Combining 

the two allows examination of the differences between the two measures and 

balance out each of the strengths and weaknesses. As observed, creativity results 

from the simultaneous occurrence of many factors. For the objective approach, 

this study focuses on creative ability, namely divergent thinking and convergent 

thinking. Research on divergent thinking is plentiful, explaining a great deal 

about the potential for creative accomplishment, both by individuals working 

alone and working in social settings and organizations (Acar and Runco, 2012). 

Convergent thinking can be understood as the necessary process that follows 

divergent thinking as it helps decide what is eventually useful and novel out of 

the many ideas from the divergent thinking process. The subjective approach 

follows past study methods (i.e. Gough’s CPS (1979), Zhou and George (2001), 

Oldham and Cummings (1996), Farmer, Tierney and Graen (1999)) asking for 

subjective perceptions of one’s own creativity.  

The test developed for this study consists of 90 questions solved within an 

hour and twenty five minutes, divided into three parts. Part A is made up of 45 

survey type questions solved within 5 minutes on a 10 point scale. It is a 

subjective self-report of the individual's evaluation of their own creative ability. 

It asks questions regarding boldness, motivation, persistence, acceptability and 

curiosity. Part B and C consist of 15 questions and 30 questions solved within 30 

minutes and 50 minutes respectively. It aims to objectively test convergent 
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thinking abilities and divergent thinking abilities. Combining results of parts B 

and C, respondents are given scores on novelty, flexibility, fluency, 

redefinition/reorganization, analysis, complexity, elaboration and synthesis. Once 

the test is completed, it uses the latent semantic analysis and vector space model 

to assess creative thinking capabilities and skills through a database based 

evaluation and analysis system. A database based analysis system allows 

comparison between respondents and those for example in the same age group, 

same test group and so on. This allows easier comprehension on what a creativity 

score means as it compares one's score directly with the group of interest. 

 

3.3 Sample Questions 

The sample of subjective and objective assessment questions developed for 

the test is as follows. 

1) Subjective assessment( Part A) 

On a 10 point scale, respondents are asked to answer to the following questions: 

1. I enjoy the company of people who are experienced in diverse areas. 

2. I have interest in the operating mechanism of objects or machines. 

3. I have interest in new things and the desire to explore things I don’t know 

about. 

4. I consider myself bold and courageous. 

5. Even if it takes a long time to solve, I persistently challenge myself until I 

find the answer. 
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As observed, the questions developed for subjective assessment are similar to 

that of questions that are already widely used for subjective assessment of 

creativity. Sample of questions include; ‘Suggests new ways to achieve goals or 

objectives.’ ‘Is not afraid to take risks ‘(Zhou and George, 2001) and ‘‘Tries new 

ideas or methods first.’ (Farmer, Tierney and Graen, 1999). Likewise the 

questions developed for this study also touches upon similar aspects such as 

motivation, persistence, boldness and curiosity. Appendix A shows in detail some 

of the frequently used methods of subjective assessment widely present in 

current creativity related studies. By increasing the number of questions and 

breaking it down to diverse aspects affecting creativity, questions developed in 

this study has made an attempt for a more comprehensive and detailed subjective 

assessment of creativity. 

 

2) Objective assessment (Part B and C) 

- Convergent thinking (Part B) 

 

 

What is the most appropriate number for the box with the question mark? 
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- Divergent thinking (Part C) 

Imagine you have to explain this diagram via telephone to someone who has 

never seen it before. Think of as many ways possible on how you will explain 

this. 

 

Divided into two sections, it measures both convergent thinking ability and 

divergent thinking ability. The number of questions measuring convergent 

thinking is smaller than divergent thinking mainly because divergent thinking is 

simply more complex and requires the testing of various aspects. Convergent 

thinking questions have a wrong or right answer whereas divergent thinking 

questions do not have a fixed answer. However, trained experts follow a strict 

guideline for the evaluation of these questions ensuring greater objectivity. 

Examples of more sample questions can be found in Appendix B. 

3.4 Scoring Method 

Scores for the subjective assessment method is the average score of total 

questions, scores for objective assessment is also the sum of convergent thinking 

and divergent thinking scores. Although divergent thinking has been paired and 

popularized with creativity, it is important to recognize that creativity involves 

both divergent and convergent thinking. Divergent thinking involves the 

production of multiple answers from available information while convergent 

thinking is oriented towards deriving the single best (or correct) answer (Cropley, 

2006). Lonergan, Scott and Mumford (2004) claimed that the idea of a two-step 
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process is now widely accepted. This would involve novelty generation 

(divergent thinking) followed by exploration of the novelty from the point of 

view of workability, acceptability, or similar criteria to determine if it is effective 

(convergent thinking). Furthermore, Runco (2003) stating that ‘creativity 

requires a combination of convergent and divergent thinking,’ argued that the 

creative process required a ‘critical process’ whereby convergent thinking 

involves criticism of the results of divergent thinking. Thus this study considers 

convergent thinking ability as equally important and incorporates the 

measurement of both divergent thinking and convergent thinking giving them 

equal weight to objectively assess creativity. 

 

IV. RESULTS 

 

4.1 Distribution 

Figure 3 illustrates the frequency distribution of objective and subjective 

assessment method scores on creativity. It can be observed that the objective 

assessment scores distribution is sparser, resembling a bell-curve normal 

distribution whereas the distribution for subjective assessment scores is 

leptokurtic, the center peak being much higher and higher frequency of values 

near the mean.  

----------------------------- 

Insert Figure 3 here. 

----------------------------- 
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4.2 Descriptive statistics 

Table 1 summarizes the means, standard deviations, and correlations of 

subjective and objective assessment methods. Table 2 shows the results for the t-

test for mean comparison and table 3 shows the analysis of multiple regressions 

for robustness check when controlling for age, gender and education level. 

----------------------------- 

Insert Table 1 here. 

----------------------------- 

----------------------------- 

Insert Table 2 here. 

----------------------------- 

----------------------------- 

Insert Table 3 here. 

----------------------------- 

As expected, and shown in Figure 1 and Table 1, the variance of the subjective 

assessment measure was smaller, than the objective measure with a standard 

deviation of 0.65 and 2.3 respectively (n=1500, p<0.01). Objective assessment 

measures showed significantly larger variance in answers hinting that it was freer 

from the dangers of artifactual covariance between two distinctly different 

variables. On the other hand subjective assessment scores concentrated around 

the 6 to 9 range showing that responses were consistent within a certain range of 

scores. This is in support of Hypothesis 1.  
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Results for pair-wise t-test mean comparison is shown in Table 2. This study 

found that the mean score for the subjective measure was significantly higher at 

7.3 than the mean score of 4.4 of the objective measure. The pair-wise t-test 

result shows that the mean difference between objective and subjective 

assessment is statistically significant (t=49.49, p<0.01). It shows that scores for 

subjective self-report on creativity were more generous supporting hypothesis 2 

which states that subjective methods are more prone to overestimation, adding 

weight to the notion that subjective and objective assessment methods may vary 

in their assessment of creativity. 

Correlation coefficients for tests of convergent validity between objective and 

subjective measures (Table 1) show a statistically significant correlation of r=.20, 

p<.01. Although the range for what is considered ‘highly’ correlated is undefined 

and differs widely among convergent validity studies, results nonetheless provide 

positively significant statistical support for hypothesis 3. Finally a multiple 

regression (Table 3) was run to check the significance of correlation between 

objective assessment results and age, gender, education level and the subjective 

assessment method. These variables statistically significantly predicted objective 

assessment results on creativity (푅 = 0.18). All four variables added statistically 

significantly to the prediction. Subjective assessment (ß= .61, t=7.27, p<.01) and 

education level (ß= .47, t=5.94, p<.01) showed statistically significant positive 

relationship with objective assessment whereas age (ß= -.08, t=-13.9, p<.01) and 

gender (ß= -.41, t=-2.3, p<.05) showed statistically significant negative 

relationship with objective assessment.  
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V. DISCUSSION 

 

The purpose of this study is not to suggest that all objective methods are 

preferable over subjective methods, but rather simply asking to acknowledge the 

importance of choosing the right assessment method in studying creativity. The 

findings suggest that because social desirability and consistency motif urges 

respondents to maintain a consistent line of answers, subjective assessment 

results tend to show a thinner bell shaped curve, focused on a certain range of 

scores while objective results show more variance (s.d.’s of 0.65 and 2.3 

respectively) showing a more equally distributed normal bell curve. Illusory 

superiority, social desirability and leniency also serve as reasons why subjective 

creativity assessment results tend to be more upward biased showing a higher 

mean (mean of 7.3 and 4.4 for subjective and objective assessment respectively) 

in comparison to objective assessment. Although correlation is positively 

significant and greater than zero by r=.20 p<.01(Campbell and Fiske, 1959), we 

cannot say that it is ‘sufficiently large.’  

An unresolved question regarding convergent validity is perhaps the undefined 

level of association necessary to be considered ‘highly correlated’ and thus 

substitutable (Carlson and Herdman, 2012). Campbell and Fiske (1959) reviewed 

data from 12 studies reporting 144 estimates of convergent validities ranging 

from r=.2 to .82. Wall et al. (2004) reported relationships between subjective and 

objective measures of organization performance ranging from r=.26 to r=.65. On 

the other hand, correlations ranging in magnitude from r=.45 to r=.75 are offered 

as evidence of the relative distinctiveness of various person-organization fit 

constructs (Kristof-Brown, Zimmerman and Johnson, 2005). Empirically 
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examining the consequences of less-than-perfect convergent validity on research 

findings Carlson and Herdman (2012) suggested that convergent validity less 

than r=.50 cannot reasonable substitutes. The correlation coefficient of r=.20 in 

this study, although positive and significant, is rather closer to weak correlation 

in comparison to correlation ranges in other studies involving multiple methods. 

Substitution at this level of convergent validity could possibly lead to 

confounding results. As what is considered ‘weak’ or ‘high’ is yet undefined in 

creativity studies, further studies should explore this correlation issue in greater 

depth. 

Besides creativity scholars, other scholars have also struggled with 

measurement issues. The objective/subjective debate is also present in 

organizational performance studies. While scholars generally recognize the 

reliability and validity of objective measurements, many have supported 

substitution with subjective assessment. Relatively high correlations have been 

found between subjective, objective measures on return on assets (r=0.611, 

p<0.01) and sales growth (r=0.694, p<0.001) (Dess and Robinson, 1984). There 

also exists studies’ proving clear evidence of construct validity (whether the 

relationships of the subjective performance measure with other variables is 

equivalent to that of the objective measure), given little indication that the 

subjective measure would lead to different conclusions concerning relationships 

with other variables (Wall et al., 2004). Although relatively strong correlations 

enable some degree of substitution, measurement issues with creativity do not 

show strong enough convergent validation for interchangeabilty of measures.  

 

In sum, all the hypotheses were supported. Because of the differences in 
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results between subjective and objective assessment of creativity, results of this 

study show that it is not appropriate to consider subjective and objective 

assessment methods of individual creativity as interchangeable or as substitutes. 

This study partially examined some of possible differences between the two 

methods and further research must explore other possible differences to be able 

to conclude with greater confidence on their interchangability. At this point, 

based on the results of this study, it can be said that the objective method has 

greater predictability of individual creativity. Lastly, research design in future 

creativity studies could explore ways that enable the integration of the two 

seemingly different methods. This could include finding the ways to allow the 

flaws of one method to become the strengths of another and by combining 

methods and achieving the best of each while overcoming their unique 

deficiencies (Denzin 1978). By acknowledging and understanding how 

measurement error can have serious confounding influences on the interpretation 

of empirical research (e.g. Campbell and Fiske, 1959; Fiske 1982), 

contemplation over the optimal choice of measurement method given the context 

of study is needed. 

 

5.1 Contribution 

While stating that creativity literature accepts the use of proxy measures such 

as supervisor ratings to measure creativity (Zhou and Shalley, 2003), at the same 

time scholars have argued for the need to employ objective measures of 

creativity whenever possible to obtain a clearer picture of relationships (Shin, 

Kim, Lee and Bian, 2012). This study could shed some light to this lingering 

problem. The triangulation of creativity assessment methods can help reduce 



 

29 

 

measurement error and overcome many problems of bias associated with 

subjective assessment while enhancing robustness and validity of results.  

This study could also help clarify some of the mixed findings in creativity 

research. For example, intrinsic motivation is one of the most frequently studied 

variables influencing creativity. Yet empirical evidence on whether it enhances 

creative behavior is equivocal (George 2007; Shalley et al., 2004). A number of 

lab experiments and field studies (e.g. Amabile, 1979; Koestner, Ryan, Bernieri, 

& Holt, 1984; Shalley & Perry Smith, 2001; Shin & Zhou 2003; Tierney, Farmer, 

& Graen , 1999) have shown conflicting results. Grant and Berry (2011) also 

raised a methodological issue saying intrinsic motivation more consistently 

predicts self-reports of creativity than observer ratings or archival measures. 

There has also been conflicting studies on transformational leadership (Jaussi 

and Dionne 2003, Shin and Zhou, 2003) and study of negative relationship 

between learning orientation and creativity (Redmond, Mumford & Teach, 1993). 

A triangulation approach or the greater use of objective methods could 

potentially clarify some of these mixed findings further expanding creativity 

research.  

 

5.2 Limitations and Future Research 

A few limitations could be overcome in future studies. First is the possibility 

of sample bias due to a small sample size. Efforts to continuously expand sample 

size should add greater validity and confidence of results. Second is our limited 

use of objective and subjective assessment methods. There exists numerous ways 

in assessing creativity and encompassing all of them is of course impossible. 
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However, future studies could incorporate a greater variety (archival, 

historiometric studies, experimental, etc.) of different subjective and objective 

proxies and examining how each measure affects results could be interesting. 

Third, this study mainly concerns cognitive abilities looking at convergent and 

divergent thinking abilities. While initial creativity studies have departed from 

focusing on personal factors, current creativity studies increasingly highlight the 

importance of contextual factors. Not considering situational and social factors 

affecting creativity could be a possible limitation.  

With the establishment of a more valid and reliable assessment method, future 

studies could explore many interesting variables such as age or education level. 

Expansion to team level creativity studies is also an exciting area of research. 

Team level creativity research is yet at the initial stage with relatively few 

studies (e.g., Taggar 2002; Gilson & Shalley, 2004; Gilson, Shalley & Ruddy 

2005; Kazanjian et al., 2000) in comparison to individual creativity studies. 

Gilson, Shalley and Ruddy (2005) have pointed out that established measures at 

the team level do not exist. Acknowledging that team creativity is influenced by 

different variables such as organizational process, strategy, culture and so forth, 

it is necessary to examine whether a more subjective or objective approach, or 

the triangulation of both in assessing creativity is the best fit. Using the 

assessment method developed for individual creativity in this research, coupled 

with some modifications to better reflect characteristics associated with team 

creativity, expanding to team level analysis could be a promising area of future 

study. 
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VI. CONCLUSION 

In summary, findings of this study extend creativity literature by highlighting 

the importance of measurement issues. Measurement error can potentially affect 

the magnitude and interpretability of research findings. In regard to individual 

creativity, researchers have continuously pointed out the dangers the subjective 

assessment approach to measuring creativity. Although acknowledging the need 

for more objective approaches, researchers have often substituted it for more 

subjective approaches. This study directly addresses this issue through the 

triangulation of objective and subjective assessment methods and cautions 

against the substitutability of the two. It highlights some important measurement 

issues that require further contemplation for creativity methods to become more 

valid and reliable. 
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FIGURE 1 

Creativity assessment method  

Assessment 
Method 

Evaluator 
Self-Report Expert evaluation or Supervisor 

Rating 
Objective 

Assessment 
  RAT (Remote associations 

test, Madnick, 1962) 
 TTCT (Torrance Test of 

Creative Thinking, 1974) 
 SOI (Guilford’ Structure of 

Intelligence, 1967) 
 Patents and rewards 

(archival) 
Subjective 

Assessment 
 Runco 2001 

(ideational behavior 
scale) 

 CPS Gough (1979) 
 Amabile KEYS 

(1996) 

 Zhou & George (2001) 
 Oldham and Cummings 

(1996) 
 Farmer and Tierney (1999) 
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FIGURE 2 

Pros and Cons of Subjective and Objective Assessment of Creativity 

 Subjective (self-report, 
supervisor) 

Objective (expert) 

PROS  Currently the most widely 
used 

 Supervisors and self with 
domain specific knowledge 

 Likely to be aware of even the 
incremental changes 

 Some aspects of creativity 
simply require self-report (i.e. 
personality) 

 Bias free, overcome many of the 
key shortcomings of subjective 
assessment. 

 Objective (usually preferable over 
‘soft data’ in many other areas of 
research) 

 Can extend research to team and 
firm level expanding scope, depth, 
diversity, variation 

CONS Danger of Bias – by leaving it to 
the discretion of the evaluator 

- Demographic 
characteristics 

- Supervisory liking 
- Systematic bias  
- Halo effect 
- Social desirability 

 

 May fail to capture the qualitative 
nature of creativity (more focused 
on quantitative) 

 Static in nature- fails to capture 
the dynamic nature (strongly 
dependent on context) of 
creativity assessment 

 Standardized tests are seldom used 
when assessing creativity is most 
consequential and influential 
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FIGURE 3 

Frequency distributions of objective and subjective creativity assessment scores 

 

3.1 Objective assessment                          3.2 Subjective assessment 
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TABLE 1 

Means, standard deviations and correlations 

TABLE 2 

Results of T-test for mean comparison analysis 
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TABLE 3 

Results of multiple regression analysis 

 

 

 

 

 

 

 

 

 



 

46 

 

APPENDIX A 

Three commonly used supervisor rating methods 

Zhou and George 2001 Developed a 13-item scale for this study (supervisor 
rating) 3 items in the scale were adopted from Scott and Bruce (1994). 

To assess creative behavior 

1. Suggests new ways to achieve goals or objectives.  

2. Comes up with new and practical ideas to improve performance.  

3. Searches out new technologies, processes, techniques, and/or product 
ideas. 

4. Suggests new ways to increase quality.  

5. Is a good source of creative ideas. 

6. Is not afraid to take risks. 

7. Promotes and champions ideas to others.  

8. Exhibits creativity on the job when given the opportunity to.  

9. Develops adequate plans and schedules for the implementation of new 
ideas. 

10. Often has new and innovative ideas.  

11. Comes up with creative solutions to problems.  

12. Often has a fresh approach to problems.  

13. Suggests new ways of performing work. 

Oldham and Cummings (1996) 7 point likert type scale, averaged 

(1) How ORIGINAL and PRACTICAL is this person's work? Original and 
practical work refers to developing ideas, methods, or products that are both 
totally unique and especially useful to the organization;  
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(2) How ADAPTIVE and PRACTICAL is this person's work? Adaptive and 
practical work refers to using existing information or materials to develop ideas, 
methods, or products that are useful to the organization;  

(3) How CREATIVE is this person's work? Creativity refers to the extent to 
which the employee develops ideas, methods, or products that are both original 
and useful to the organization. 

Farmer, Tierney, Graen (1999) Six-point scale ranging from 1, “not at all 
correct,” to 6, “completely correct.” 

1 Tries new ideas or methods first. 

2 Seeks new ideas and ways to solve problems. 

3 Generates ground-breaking ideas related to the field. 

4 Is a good role model for creativity. 

Evan’s (1991) 3 item scale on individual creativity, 5 point scale from 1 ‘almost 
never’ to 5 ‘almost always’ 

1. Discovers new relationships. 

2. Looks at subjects from new perspectives. 

3. Forms new combinations from old concepts. 

Tierney and Farmer (2002) Six-point scale ranging from 1, “not at all correct,” 
to 6, “completely correct.” 

1. Demonstrated originality in his/her work.* 

2. Took risks in terms of producing new ideas in doing job. 

3. Found new uses for existing methods or equipment.* 

4. Solved problems that had caused other difficulty.* 

5. Tried out new ideas and approached to problems.* 

6. Identified opportunities for new products/processes. 
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7. Generated novel, but operable work-related ideas. 

8. Served as a good role model for creativity. 

9. Generated ideas revolutionary to our field. 

* adapted from Ettlie & O’Keefe (1982) 

 

APPENDIX B 

Sample questions, Part C, Divergent thinking 

Sample 1 

Using six diagrams from the example below draw a church. The size of the 
diagrams can be adjusted but each diagram can only be used once. 

 

Sample 2 

This exercise involves dividing the 10 numbers into two groups, each group 
consisting of five numbers. Think of as many classification methods as possible. 

 

Example of a classification method 

Those that have a number 1 and those that do not 

 13, 117, 41, 150, 11 

 27, 2, 56, 999, 5 

13, 27, 117, 41, 150, 2, 56, 999, 5, 11 
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전략경영에서 창의성 연구에 대한 관심과 중요성은 더욱 증대되고 

있다. 하지만 창의성 측정에 대한 고민이 선행되지 않은 채 다양한 창의성 

연구가 진행되고 있으며, 이는 기존 연구결과의 신뢰성과 타당성을 저해할 

수 있는 요인이 되고 있다. 본 연구는 향후 창의성 연구의 신뢰성과 타당성

을 높이기 위해 다양한 창의성 평가 기법들의 Triangulation을 통하여 주

관적 평가방식과 객관적 평가방식을 비교하고, 그 시사점을 도출하였다. 두 

평가 방식을 통한 창의성 점수를 비교한 결과. 객관적 평가방식의 분산이 주

관적 평가방식보다 크게 나타났으며, 평균 점수는 주관적 평가방식이 객관적 

평가 방식보다 높은 것으로 나타났다. 또한 두 가지 평가방법에 의한 점수 

간 통계적으로 유의한 양의 상관관계가 존재했다. 이는 창의성 평가방식에 

따라 통계적으로 유의한 점수 차이가 발생할 수 있고, 향후 두 평가방법을 

상호교환적으로 사용하는데 있어서 연구 목적에 따라 신중한 검토가 요구됨

을 시사한다. 

주요어: 창의성, 창의성 평가, Triangulation 
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ABSTRACT 

 

Creativity is increasingly becoming a key construct in management studies. 

However there seems to be little contemplation on how to best assess it. If 

serious, measurement error can potentially threaten the validity of conclusions 

about relationships between measures. For creativity studies in management 

research, many employ a subjective assessment approach instead of a more 

objective approach despite recognizing the many dangers of bias. In an attempt 

to develop a more reliable and valid assessment measure for creativity, this paper 

calls for the need of triangulation of subjective and objective assessment 

methods of creativity. Comparing subjective and objective assessment results 

measuring creativity, it shows that subjective assessment methods have a smaller 

variance and higher mean and a weak correlation with objective assessment 

methods. This shows that the two different approaches could lead to different 

results, calling for greater caution in using the two different approaches 

interchangeably.  
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Triangulation in Creativity Research:  

Subjective and Objective Assessment of Creativity 

 

 

I. INTRODUCTION 

 

Creativity is increasingly becoming an important key construct in management 

research. Scholars have highlighted creativity- the generation of novel and useful 

ideas (Amabile, 1988, 1996) as an important competitive strength (Shalley, 

1995), critical (e.g. Oldham & Cummings 1996; Shalley, Gilson & Blum 2000; 

George & Zhou 2002) and necessary for survival and innovation (Amabile 1996). 

Creativity could range from suggestions for incremental adaptations in 

procedures to radical, major breakthroughs in the development of new products 

(Mumford & Gustafson, 1988). The study of what influences creativity or what 

leads to creativity can be divided into two main areas of focus, personal and 

contextual (Shalley, Zhou & Oldham 2004; Tierney & Farmer, 2002; Zhou, 

2003). Personal factors concern individual differences in characteristics, 

personality or capabilities that affect creative process or outcomes (Zhou & 

George 2001; Tierney & Farmer 2002). The latter concerns how different 

contextual factors within organizations affect creative process and outcomes 

(Amabile 1996; Amabile & Conti 1999; Shalley et al., 2000; Madjar, Oldham, & 

Pratt 2002). With such multidimensionality, creativity research can be further 

divided into individual, team and organizational levels. Although scholarly 

interest is yet concentrated at the individual level, team level studies (Gilson, 
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Shalley & Ruddy 2005; Baer, Leenders, Oldham & Vadera, 2010) and the 

interactionist approach looking at both individual and team level creativity 

(Taggar, 2002) have begun to emerge, further expanding the scope of creativity 

studies. The multidimensional and multilevel aspect of creativity has led to 

various ways of assessing it. To date many measurement tools exist, some such 

as standardized tests that are more objective in nature and others such as 

supervisor ratings that are more subjective. However, in regard to the two 

seemingly different approaches to assessing creativity there seems to be little 

consideration and consensus on how to best assess creativity. 

 

A significant number of studies on creativity in organizations seem to rely on a 

more subjective approach in assessment. Subjective, meaning self-reports or 

supervisors (experts) who directly answer to questions such as “The work I 

produce is creative” (Oldham & Cummings, 1996) or “Suggests new ways to 

achieve goals or objectives” (Zhou & George, 2001). The underlying assumption 

for using such subjective approach is ‘consensual assessment’ proposed by 

Amabile (1996) which states products or responses are creative to the extent that 

appropriate observers agree that they are creative. Because the standards of what 

is considered novel and useful are different among industries, firms and even 

between teams in the same organization, the notion is that those directly 

related(experts) are the best judges and have advanced knowledge within the 

domain of interest. This allows evaluators to capture even the smallest 

incremental changes that are considered novel and useful in that specific area. 

However because its subjectivity leaves discretion to the evaluator, it has often 

been criticized for the dangers of bias as its major limitation (e.g. Landy & Farr 

1980; Amabile, Conti, Coon, Lazenby & Herron, 1996; Shalley et al., 2000, 
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2009; Madja et al., 2002). 

The more objective approaches to creative assessment include standardized 

tests such as the Torrance Test of Creative Thinking (TTCT, Guilford, 1974) or 

Remotes Association Test (RAT, Mednick, 1962) largely based on 

psychometrics or archival data such as the number of patents, awards and 

research reports. Its objectivity allows it to overcome many of the shortcomings 

of subjective assessment providing more consistent and reliable results. This 

allows simultaneous assessment of many people making it easier to assess and 

compare many teams or even an entire organization potentially expanding the 

level and scope of creativity studies. However although good at capturing the 

quantitative aspects of creativity, it may have a weakness in capturing qualitative 

aspects. Discrepancies have been found to exist between objective and subjective 

assessments of performance (Hoffman, Nathan, & Holden, 1991) hinting that 

objective assessment is also not exempt from its own set of problems.  

Despite the importance of creativity in management research, its assessment 

has proven to be anything but difficult (Baer, 2009). Correctly assessing this key 

construct should be a fundamental issue in creativity studies and researchers 

must acknowledge that if serious, measurement error can potentially threaten the 

entire validity of conclusions between variables (Bagozzi & Yi, 1991; Nunnally 

1978; Spector, 1987). Advances in theoretical relationships between constructs 

cannot be made without adequate attention to measurement and methodological 

issues (Venkatraman, 1989; Venkatraman & Grant, 1986). Nonetheless, many 

creativity studies simply state measurement issues as a limitation only suggesting 

that future studies should compensate the shortcoming with more complementary 

sources or a more objective approach. As explained above, both approaches have 
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its strength and weaknesses. Nevertheless, little contemplation on how to best 

measure this key construct, leads us to question whether subjective and objective 

assessment methods could be considered as equals, complementary or used 

interchangeably.   

 

In attempts to develop more reliable and valid assessments of creativity, there 

has not yet been convergent validation or ‘triangulation’ (Webb et al., 1966) of 

subjective and objective methods. Triangulation is based on the idea of 

combining various data sources and methods to lead to a singular proposition 

about the phenomenon being studied (Mathison, 1988). This study aims to 

empirically show that subjective and objective assessments of creativity can lead 

to different results instead of leading to a singular proposition. It argues for the 

need of greater caution when using the two different methods interchangeably. It 

concludes that while most current research relies on more subjective approaches 

to creativity assessment, this study calls for the need to employ more objective 

methods. As currently the most widely and extensively studied, it will focus on 

individual levels of creativity. 

 

II. THEORY AND HYPOTHESIS 

 

2.1 Historical Development of Creativity Studies 

Creativity is a relatively new and emerging area in management research and 

its roots can be found in psychology. Starting with the presidential address from 

the American Psychological Association by Guilford in 1950, psychologists 

began to acknowledge distinctive traits associated with creativity and attempted 
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to measure it using psychometrics (Kerle, 2012). Within psychology, it focuses 

on two main approaches, the individual difference and cognitive processes 

(Shalley & Zhou, 2007). Individual differences identify personality traits related 

to creative production such as self-confidence, aggressiveness, introversion, 

intuitiveness (e.g, Gough, 1979; Torrance & Khatena, 1970). Cognitive processes 

focus on cognitive skills such as problem construction and generation of 

alternatives (Guilford 1963, 1967; Torrance, 1962, 1974). Only recently, scholars 

from other research fields, such as educational research, organizational and 

business research, and entrepreneurship, have begun to make significant 

contributions to creativity (Runco, 2004). For creativity in management research, 

Amabile’s componential model (1988, 1996) focusing on the individual has 

played a key role, explaining that domain relevant skills, creativity relevant 

process, and intrinsic motivation are important components of creativity. 

Consequent studies have also identified the importance of social and contextual 

influences (e.g. Amabile et al., 1996; Madjar, et al., 2002, Perry-Smith & Shalley 

2003).  

 

2.3 Area of Study 

Creativity research in organizations can be divided into personal and 

contextual influences. Much research on personal factors is guided by Amabile's 

componential theory (1988, 1996). It argues that the differences in the level of 

the three components lead to varied levels of creative performance. The domain 

relevant skills component concerns certain domain specific knowledge and the 

ability to learn them (Amabile, 1996). This includes factual knowledge or 

technical skills, principles, opinions about various questions in the domain, 
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knowledge of paradigms and performance "scripts" (Schank & Abelson, 1977) 

for solving problems in the domain. Creativity relevant process is associated 

with cognitive style which facilitates the understanding and solving of complex 

problems. This includes flexibility, elaboration, perseverance and exploring for 

new cognitive pathways. Finally task motivation can be understood as the 

motivation to do something for its own sake. This translates to passion and love 

for one’s work, commitment and persistence of effort. Extending from the 

componential model, research has explored various individual factors such as 

creative self-efficacy (Farmer & Tierney, 2002) learning orientation (Gong, 

Huang & Farh, 2009), growth need strength – the desire to grow and develop 

within the job (Shalley, Gilson, Blum 2009), goal orientation (Hirst, 

Knippenberg & Zhou 2009) and also looking at intrinsic motivation and self- 

efficacy as mediators for creativity (Shin and Zhou, 2003; Lia, Liu & Loi, 2010; 

Zhang & Bartol, 2010). 

Contextual and situational factors look at the 'value of a stimulating and 

supportive environment' (Shalley & Zhou 2008). Organizational settings allow 

unique contributions to creativity where certain aspects have been found to have 

a positive or negative effect on creativity (Amabile 1998; Oldham & Cummings, 

1996; Scott & Bruce, 1994; Shalley, 1991, 1995). Freedom, organizational 

support, sufficient resources and challenging work have been identified as 

positively influencing creativity (Amabile, 1996), along with job complexity 

(Hackman & Oldham, 1980),  transformational leadership (Sosik, Kahai & 

Avolio, 1998, 1999), social network (Perry-Smith, 2006) and feedback (Zhou & 

George, 2001) to name a few. Woodman Sawyer and Griffin (1993), opted for an 

interactionist perspective proposing that creative performance is a function of 
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personal, situational and dispositional factors. Following this line of research, 

Oldham and Cummings (1996) stated that characteristics of the organizational 

context promote intrinsic motivation to enhance creative achievement. 

Furthermore, multilevel or cross-level approaches (Taggar, 2002; Hirst, et al. 

2009) provide insight to the dynamic interplay of individuals and teams where 

teams influence individuals and vice versa. 

 

2.3 Level of Analysis 

Creativity studies are either at the individual, team or organizational level. 

Individual levels as thoroughly discussed, concerns the production of multiple 

new and useful ideas looking at when and how people decide to be creative. 

Team creativity depends on the levels of the individual components in members 

(Amabile et al. 1996) and the intragroup process behaviors of members (Taggar, 

2002). Team creative performance is likely to occur with effective task allocation, 

task variety, coordination of diverse efforts and careful planning (Brophy, 1998). 

Furthermore, Paulus and Brown (2007) pointed out the possibility of negative 

social influences such as motivation loss, production blocking (Diehl & Stroebe, 

1987), social comparison and information bias. Creativity at the organizational 

level involves structures, organization culture and politics. For example, to 

integrate complex knowledge, Orlikowsky (2002) argued that people must be 

able to quickly form multifunctional teams and easily move in and out of them 

stressing the importance of collaboration. 

Currently, creativity in management studies is focused at the individual level, 

mostly concerning the antecedents of creativity. Although scholars have called 
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the need for a more multilevel approach (Woodman et al. 1993; Zhou & Shalley 

2003; Shalley, et al., 2004), to date, only few exist. It has been suggested that this 

could be due to the difficulty of collecting multilevel data, and the lack of a 

unified typology that would provide theoretical guidance on how to 

conceptualize and design multilevel creativity research (Shalley & Zhou, 2008). 

This study would also like to argue that it could be due to the absence of an 

effective reliable tool to assess creativity. Reliable and precise measurement on 

creativity, valid across an array of different teams would allow for a more 

objective comparison and research, helping to further expand multilevel studies 

 

2.4 Existing Creativity Assessment Methods 

Creativity assessment methods can be roughly categorized into subjective and 

objective assessment. Making a clear cut distinction of what is subjective and 

objective could be a stretch, but interpreting it as relatively ‘more objective’ or 

‘more subjective’ would be more appropriate. However, for the sake of 

convenience, this study will refer to them as ‘subjective’ and ‘objective’ 

assessment methods of creativity. Understanding who the evaluator is, and how it 

is assessed provides a better picture of the two approaches. 

Supervisor evaluation 

Rating by supervisors currently seems to be the preferred method to assess 

organizational creativity. To this point, it is the most widely applied approach in 

individual level creativity studies. Questions vary, sometimes directly asking 

about the creativity of an outcome or about various activities that are believed to 

enhance creative performance. Usually in the form likert-type scales, a five point 
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scale for example ranges from 1, “not at all characteristic” to 5, “very significant” 

and later averaged as a creativity score. Appendix A shows some of the 

frequently used supervisor rated methods. 

Taking a closer look at some of the questions, there seems to be no set 

distinction between ability, personality or environment, instead they rather treat 

and ask supervisors to rate creativity as one big concept. Because such questions 

are not asking about a specific fact or an event, evaluators must go through a 

higher order process of weighing, inference, prediction, interpretation and 

evaluation (Podsakoff & Organ, 1986). This leaves room for discretion and bias 

of the evaluator. Demographic characteristics, supervisory liking, halo effects – 

perception of one trait influencing how one views all other traits related to that 

person, event, object etc., – are a few examples. The issue of domain specificity 

(Baer, 1998) strongly supports the underlying assumption for Amabile’s 

‘consensual assessment’ technique but fails to provide solutions to the problems 

of bias. Because what is considered creative is dependent on the specific domain 

in question, supervisors directly related to the domain can be considered good 

evaluators. However, although leaders’ ratings have been found to significantly 

correlate with archival measures (Scott & Bruce, 1994), another study claimed 

that the subjective assessment accounts for less than 10 percent of variance of the 

objective measures, too small to support a claim that objective and subjective 

variables are measuring the same construct (Mumford, 2011) which leads us to 

question whether supervisors are indeed the best evaluators. 

Most studies using subjective evaluation acknowledge bias as a limitation and 

suggest diversifying sources of data and adopting a more objective measure. 

Some examples of potential bias include demographic characteristics, 
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supervisory liking, halo effect (Landy & Farr, 1980), systematic bias (Madja et 

al., 2002) and social desirability (Gilson et al., 2005). It has also been proposed 

that supervisors may be more likely to observe behaviors designed to impress 

and thus, are more able to accurately rate objective performance than 

creativeness (Janssen, 2000, Organ & Konovsky, 1989).  

 

Self Report 

Along with supervisor rating, self-report is another widely used assessment 

tool in organizational research. Similar to supervisor rating, it argues that 

employees are best suited to self-report creativity because they are the ones who 

are aware of the subtle things they do in their jobs that make them creative 

(Janssen, 2000). Likewise questions can directly require evaluation on whether 

“The work I produce is creative” (Oldham & Cummings, 1996) on likert type 

scales. Also, Amabile et al. (1996) looked at the effects of the environment on 

individual creativity. Examining the psychological context of creativity, the study 

emphasized that it is not so much the source of influence itself, but individuals 

perceptions- the psychological meanings individuals attach to events in their 

organizations. Examples of some questions asked are “people are encouraged to 

solve problems creatively in this organization”, and “there is free and open 

communication within my group.” Gough (1979) also developed a Creative 

Personality Scale (CPS) asking to “indicate the adjectives that best describe 

yourself” out of a list of 30 adjectives. Hence, for certain research settings, self-

report methods are imperative as individuals themselves are the only ones that 

can provide an answer.  
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However self-report methods also suffer from dangers of bias. Types of bias 

are similar to that of supervisor bias such as social desirability, consistency 

motif- maintaining a consistent line in a series of answers and the ‘lake wobegon 

effect’- the natural human tendency to overestimate oneself (first introduced by 

psychologist Tom Gilovich). Despite possibility of bias, self-reports have been 

found to correlate (.62) with supervisory ratings of creativity (Axtell, Holman, & 

Unsworth, 2000). On the other hand its validity has been constantly questioned 

not only regarding creativity but throughout organizational literature as it 

provides at best ‘soft data’ which is vastly inferior to most other kinds of data 

(Podsakoff & Organ, 1986). 

Expert rating 

Finally experts also serve as judges for creativity. Supervisors could be 

considered experts themselves as they have domain specific expertise. However 

the definition of experts in this context is a bit different in that it looks at experts 

that do not have a supervisor-employee relationship allowing room for greater 

objectivity. Experts can either be those with expertise in a field such as 

professors in architecture that nominated living architects that were most 

influential on architectural creativity (MacKinnon, 1962) or trained experts who 

grade standardized creativity tests such as the Torrance Test of Creative Thinking 

(TTCT, Torrance, 1974). Trained experts with no personal relationship with the 

subject, follow a specific guideline for grading minimizing possibility of bias. 

Considered as most objective data for assessing creativity, patent disclosures, 

awards, ideas submitted to employee suggestion programs and research papers 

(e.g. Oldham & Cummings 1996; Scott & Bruce, 1994; Tierney et al., 1999)  in 

a sense also involve experts as winning of awards for example involves expert 
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judges and research papers require expert reviewers. Employing experts in the 

assessment of creativity allows greater room for objectivity helping to overcome 

many of the shortcomings of more subjective assessment methods. Its objectivity 

also helps comparison among different teams or even firms easier, possibly 

aiding to expand the scope, depth, diversity, and variation of creativity research. 

Nevertheless, more objective approaches with experts are not exempt from its 

own issues of validity and reliability. Patents and awards for example may only 

be relevant indicators for certain jobs and industries (Shalley & Zhou, 2003); 

they may also fall short in capturing the multidimensionality of creativity. 

Standardized tests are seldom used when assessing creativity is most 

consequential and influential, for example hiring a Hollywood writer at a major 

studio (Elsbach & Kramer, 2003). Tests also fail to consider the possible 

influence of the dynamic context in which creativity assessment occurs in real 

world settings (Elsbach & Kramer, 2003). Moreover, Scott and Bruce (1994) 

found that supervisor ratings correlated significantly with invention disclosures, 

while Oldham and Cummings (1996) found different results for patent 

disclosures written and contributions to the company’s suggestion program.  

----------------------------- 

Insert Figure 1 here. 

----------------------------- 

Creativity assessment methods can be classified as shown in Figure 1. 

Whether it is more objective or subjective is classified according to who the 

evaluator is and how creativity is assessed. Self-reports are inherently more 

subjective and this not only includes questions directly asking ‘how creative are 

you’ but also tests, and scales such as Gough’s CPS which may have been 
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developed by experts but whose answers are more dependent on self choice of 

adjectives that best describe one self. Supervisors and experts are grouped 

together because supervisors can also be considered experts. However, because 

supervisors not only have a personal relationship with the subject and are more 

prone to be influenced by the context, supervisor based ratings are classified as 

more subjective. Standardized tests that employ experts with no personal relation 

with the subject and follow strict guidelines and rules for evaluation are likely to 

be more objective. Patents and awards which are obtained from archival data 

also follow this similar line of argument.  

Much of the creativity research initiated by scholars such as Guilford and 

Torrance was based on more objective, psychometric approaches whereas 

recently, subjective assessment methods have become more prevalent. Good 

reasons why subjective creativity assessment methods continue to be employed 

could be due to their cost-effectiveness and convenience. Data can be easily 

collected and assessed through surveys and interviews with rather simple likert-

type scale questions. The more important reason however, is that for certain 

types of organizations and level of analysis, a viable alternative does not exist. 

Archival data for example may not be readily available, or it may not provide 

detailed information due to many reasons such as security. In this study the initial 

plan is to develop a method that is more objective and able to cover both sections 

of objective assessment (self-report and expert section). The goal is to develop 

and find ways that help overcome much of problems associated with the current 

widespread use of subjective methods in creativity assessment. 
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2.5 Differences between Subjective and Objective Assessment 

Triangluation 

Broadly defined as "the combination of methodologies in the study of the 

same phenomenon" (Denzin 1978), the term was first coined by Webb et. al 

(1966). Typically perceived as a strategy for improving the validity for research 

or evaluation findings (Mathison, 1988), its use in social sciences is more 

frequently referenced through Campbell and Fiske’s (1959) work, which stresses 

the importance of a multitrait-multimethod approach in measurement. This 

approach ensures that variance reflected in the results is that of the trait and not 

of the method. For organizational researchers, this would involve the use of 

multiple methods to examine the same dimension of a research problem (Jick, 

1979). The rationale for triangulation as Denzin (1978) explains is that “the 

flaws of one method are often the strengths of another: and by combining 

methods, observers can achieve the best of each while overcoming their unique 

deficiencies.” Thus through triangulation, results are more likely to converge on 

a single perspective of some social phenomenon (Mathison, 1988). Previous 

literature on creativity has tended to rely on monomethod approaches to 

assessing creativity with relatively fewer multimethod approaches. As shown in 

Figure 2. Each assessment method has its own strengths and weaknesses. To 

allow creativity studies to flourish, contemplation about the existing assessment 

methods is a perquisite. It is necessary to correctly understand and examine in 

detail how subjective and objective approaches differently assess creativity.    

----------------------------- 

Insert Figure 2 here. 

----------------------------- 
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Social desirability and Consistency Motif (Cognitive Consistency) 

Social derirability (Arnold & Feldman, 1981; Taylor, 1961; Thomas & 

Kilmann, 1975) prompts responses that reflect the person in a more socially 

favorable light (Podsakoff & Organ, 1986). Social desirability bias refers to 

individual tendencies to over report socially desirable personal characteristics 

and to underreport socially undesirable characteristics (Arnold & Feldman, 1981; 

Taylor, 1961; Kilmann & Thomas, 1975). For example, in answering 

questionnaires, respondents might choose answers they believe are generally 

linked to the aspects of a good employee (i.e. in this case, trying to ‘seem 

creative’). Consistency motif describes the tendency to maintain consistency 

between cognition and attitudes (Podsakoff, Podsakoff & Mckenzie, 2003). Thus, 

coupled with social desirability, respondents may have an urge to maintain a 

consistent line in a series of answers that they think are socially favorable. This 

will become more prominent when they believe they are being evaluated or score 

results are linked with pay. Hence this tendency will lead to a frequency 

distribution that is leptokurtic with higher frequency of values near the mean, 

concentrated to a certain ‘preferred’ range of scores. The desire to remain 

consistent might lead respondents to search for similarities in the questions asked, 

leading to consistency in responses when similarities are in fact weak or 

nonexistent.  Respondents may have lay theories of how organization 

phenomena ought to be related or overestimate the strengths of empirical 

relations they have observed between classes of events (Podsakoff & Organ, 

1986). The tendency to organize information in consistent ways leads to risks of 

misleading answers and measurement error. Because subjective assessment 

measures tend to rely on subjective perception of events and relationships, it is 
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prone to dangers of social desirability and consistency motif. Thus, it can be 

hypothesize that, 

 

Hypothesis 1: The variance of subjective assessment measure of creativity will 

be smaller than the variance of objective assessment measure of creativity. 

 

Illusory superiority, social desirability and leniency  

People also have the tendency to overestimate oneself. Originally introduced 

by Buunk & VanYperen (1991), illusory superiority is sometimes also referred to 

as the ‘Lake Woebegon effect’ (Cannell, 1988) describing the tendency to treat 

all members of a group as above average or the tendency of people describing 

themselves as above average. This tendency could also interact with the social 

desirability problem where along with the problems mentioned above, desires to 

be portrayed as socially favorable causes an upward shift in the distribution of 

responses. Evaluators are more likely to be reluctant in giving undeservedly low 

ratings, leading to an upward biased evaluation. Subjective assessment methods 

are more prone to dangers of illusory superiority as they concern evaluation of 

the self and/or are more exposed to social contexts. In similar line of argument, 

leniency biases describe the tendency to rate those who they know well or whom 

they are ego involved as higher than they should (Guilford, 1954). Thus the 

evaluation scale is not socially neutral. Hence, it can be hypothesized that; 

 

Hypothesis 2: The mean of subjective assessment measure of creativity will be 

higher than the mean of objective assessment measure of creativity. 
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Convergent Validation 

Finally, are subjective and objective assessment methods effectively 

measuring the same construct? Convergent validation is the basis for 

triangulation and is well explored by Campbell and Fiske (1959). They stated 

that validity is represented in the agreement between two attempts to measure the 

same construct through different methods. Thus, the criterion for convergent 

validation calls for correlation coefficients that is “sufficiently large” and 

statistically different from zero. The use of complementary methods is generally 

thought to lead to more valid results and considered the archetype of 

triangulation strategies (Jick, 1979). Strong convergent validity permits 

substitution of one method for another. Two perfectly convergent measures will 

provide equal correlations with other study variables and equivalent regression 

coefficients in multiple regression analysis (Carlson and Herdman, 2012). Weak 

convergent validity on the other hand is prone to erroneous relationships between 

constructs. Variance in results thus occurs due to the assessment method, not the 

trait (Jick, 1979). Hence, checking for convergent validity is an important aspect 

in determining the usefulness and degree of effectiveness of a measurement for 

predicting or forecasting a variable (Ezpeleta, Domenech and Losilla, 1996).  

 

Despite the hypothesized differences, current creativity studies do not 

seem to apply a clear cut distinction between the different ways of assessing 

creativity using the two seemingly different methods rather interchangeably. 

Also, many continue to employ no more than one measure with only some 

attempts to employ multiple methods to enhance robustness and validity. 

Although an in depth research is required to determine convergent validity of the 
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diverse assessment methods, there has been some evidence of significant positive 

correlation between self-reports of innovative behaviors with leader’s ratings 

(Jansen, 2000) and leader’s ratings significantly correlating with archival 

measures (Scott and Bruce, 1994). Assuming both measurements assess the same 

individual, and because both types of measurements have been individually 

proven to significantly correlate with creativity on numerous occasions, it can be 

argued that both measures will show some degree of significant positive 

correlation.  

 

Hypothesis 3: There will be a significant positive correlation between objective 

and subjective assessment measures of creativity. 

 

III. METHODOLOGY 

 

3.1 Participants  

Data was from 1500 randomly selected individual test scores from a data 

pool of 20,000 provided by the iCreate Research Institute database. 300 test 

scores from each age group (10s, 20s, 30s, 40s, and 50s) were selected. 

Respondents held various backgrounds and diverse job positions from high 

school students, university students and employees from over a hundred 

companies working in industries such as finance, automobile, electronics, 

construction, pharmaceutical and public industries to name a few. Besides test 

results, additional data such as age, gender, education level and tenure were 

collected. 
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3.2 Procedures 

Existing measures of creativity assessment are largely dependent on 

subjective ratings of self or supervisors. Some studies incorporate more objective 

approaches for greater validity. No study to my knowledge however incorporates 

both subjective and objective assessment methods into a single test. Combining 

the two allows examination of the differences between the two measures and 

balance out each of the strengths and weaknesses. As observed, creativity results 

from the simultaneous occurrence of many factors. For the objective approach, 

this study focuses on creative ability, namely divergent thinking and convergent 

thinking. Research on divergent thinking is plentiful, explaining a great deal 

about the potential for creative accomplishment, both by individuals working 

alone and working in social settings and organizations (Acar and Runco, 2012). 

Convergent thinking can be understood as the necessary process that follows 

divergent thinking as it helps decide what is eventually useful and novel out of 

the many ideas from the divergent thinking process. The subjective approach 

follows past study methods (i.e. Gough’s CPS (1979), Zhou and George (2001), 

Oldham and Cummings (1996), Farmer, Tierney and Graen (1999)) asking for 

subjective perceptions of one’s own creativity.  

The test developed for this study consists of 90 questions solved within an 

hour and twenty five minutes, divided into three parts. Part A is made up of 45 

survey type questions solved within 5 minutes on a 10 point scale. It is a 

subjective self-report of the individual's evaluation of their own creative ability. 

It asks questions regarding boldness, motivation, persistence, acceptability and 

curiosity. Part B and C consist of 15 questions and 30 questions solved within 30 

minutes and 50 minutes respectively. It aims to objectively test convergent 
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thinking abilities and divergent thinking abilities. Combining results of parts B 

and C, respondents are given scores on novelty, flexibility, fluency, 

redefinition/reorganization, analysis, complexity, elaboration and synthesis. Once 

the test is completed, it uses the latent semantic analysis and vector space model 

to assess creative thinking capabilities and skills through a database based 

evaluation and analysis system. A database based analysis system allows 

comparison between respondents and those for example in the same age group, 

same test group and so on. This allows easier comprehension on what a creativity 

score means as it compares one's score directly with the group of interest. 

 

3.3 Sample Questions 

The sample of subjective and objective assessment questions developed for 

the test is as follows. 

1) Subjective assessment( Part A) 

On a 10 point scale, respondents are asked to answer to the following questions: 

1. I enjoy the company of people who are experienced in diverse areas. 

2. I have interest in the operating mechanism of objects or machines. 

3. I have interest in new things and the desire to explore things I don’t know 

about. 

4. I consider myself bold and courageous. 

5. Even if it takes a long time to solve, I persistently challenge myself until I 

find the answer. 
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As observed, the questions developed for subjective assessment are similar to 

that of questions that are already widely used for subjective assessment of 

creativity. Sample of questions include; ‘Suggests new ways to achieve goals or 

objectives.’ ‘Is not afraid to take risks ‘(Zhou and George, 2001) and ‘‘Tries new 

ideas or methods first.’ (Farmer, Tierney and Graen, 1999). Likewise the 

questions developed for this study also touches upon similar aspects such as 

motivation, persistence, boldness and curiosity. Appendix A shows in detail some 

of the frequently used methods of subjective assessment widely present in 

current creativity related studies. By increasing the number of questions and 

breaking it down to diverse aspects affecting creativity, questions developed in 

this study has made an attempt for a more comprehensive and detailed subjective 

assessment of creativity. 

 

2) Objective assessment (Part B and C) 

- Convergent thinking (Part B) 

 

 

What is the most appropriate number for the box with the question mark? 
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- Divergent thinking (Part C) 

Imagine you have to explain this diagram via telephone to someone who has 

never seen it before. Think of as many ways possible on how you will explain 

this. 

 

Divided into two sections, it measures both convergent thinking ability and 

divergent thinking ability. The number of questions measuring convergent 

thinking is smaller than divergent thinking mainly because divergent thinking is 

simply more complex and requires the testing of various aspects. Convergent 

thinking questions have a wrong or right answer whereas divergent thinking 

questions do not have a fixed answer. However, trained experts follow a strict 

guideline for the evaluation of these questions ensuring greater objectivity. 

Examples of more sample questions can be found in Appendix B. 

3.4 Scoring Method 

Scores for the subjective assessment method is the average score of total 

questions, scores for objective assessment is also the sum of convergent thinking 

and divergent thinking scores. Although divergent thinking has been paired and 

popularized with creativity, it is important to recognize that creativity involves 

both divergent and convergent thinking. Divergent thinking involves the 

production of multiple answers from available information while convergent 

thinking is oriented towards deriving the single best (or correct) answer (Cropley, 

2006). Lonergan, Scott and Mumford (2004) claimed that the idea of a two-step 
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process is now widely accepted. This would involve novelty generation 

(divergent thinking) followed by exploration of the novelty from the point of 

view of workability, acceptability, or similar criteria to determine if it is effective 

(convergent thinking). Furthermore, Runco (2003) stating that ‘creativity 

requires a combination of convergent and divergent thinking,’ argued that the 

creative process required a ‘critical process’ whereby convergent thinking 

involves criticism of the results of divergent thinking. Thus this study considers 

convergent thinking ability as equally important and incorporates the 

measurement of both divergent thinking and convergent thinking giving them 

equal weight to objectively assess creativity. 

 

IV. RESULTS 

 

4.1 Distribution 

Figure 3 illustrates the frequency distribution of objective and subjective 

assessment method scores on creativity. It can be observed that the objective 

assessment scores distribution is sparser, resembling a bell-curve normal 

distribution whereas the distribution for subjective assessment scores is 

leptokurtic, the center peak being much higher and higher frequency of values 

near the mean.  

----------------------------- 

Insert Figure 3 here. 

----------------------------- 
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4.2 Descriptive statistics 

Table 1 summarizes the means, standard deviations, and correlations of 

subjective and objective assessment methods. Table 2 shows the results for the t-

test for mean comparison and table 3 shows the analysis of multiple regressions 

for robustness check when controlling for age, gender and education level. 

----------------------------- 

Insert Table 1 here. 

----------------------------- 

----------------------------- 

Insert Table 2 here. 

----------------------------- 

----------------------------- 

Insert Table 3 here. 

----------------------------- 

As expected, and shown in Figure 1 and Table 1, the variance of the subjective 

assessment measure was smaller, than the objective measure with a standard 

deviation of 0.65 and 2.3 respectively (n=1500, p<0.01). Objective assessment 

measures showed significantly larger variance in answers hinting that it was freer 

from the dangers of artifactual covariance between two distinctly different 

variables. On the other hand subjective assessment scores concentrated around 

the 6 to 9 range showing that responses were consistent within a certain range of 

scores. This is in support of Hypothesis 1.  
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Results for pair-wise t-test mean comparison is shown in Table 2. This study 

found that the mean score for the subjective measure was significantly higher at 

7.3 than the mean score of 4.4 of the objective measure. The pair-wise t-test 

result shows that the mean difference between objective and subjective 

assessment is statistically significant (t=49.49, p<0.01). It shows that scores for 

subjective self-report on creativity were more generous supporting hypothesis 2 

which states that subjective methods are more prone to overestimation, adding 

weight to the notion that subjective and objective assessment methods may vary 

in their assessment of creativity. 

Correlation coefficients for tests of convergent validity between objective and 

subjective measures (Table 1) show a statistically significant correlation of r=.20, 

p<.01. Although the range for what is considered ‘highly’ correlated is undefined 

and differs widely among convergent validity studies, results nonetheless provide 

positively significant statistical support for hypothesis 3. Finally a multiple 

regression (Table 3) was run to check the significance of correlation between 

objective assessment results and age, gender, education level and the subjective 

assessment method. These variables statistically significantly predicted objective 

assessment results on creativity (푅 = 0.18). All four variables added statistically 

significantly to the prediction. Subjective assessment (ß= .61, t=7.27, p<.01) and 

education level (ß= .47, t=5.94, p<.01) showed statistically significant positive 

relationship with objective assessment whereas age (ß= -.08, t=-13.9, p<.01) and 

gender (ß= -.41, t=-2.3, p<.05) showed statistically significant negative 

relationship with objective assessment.  
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V. DISCUSSION 

 

The purpose of this study is not to suggest that all objective methods are 

preferable over subjective methods, but rather simply asking to acknowledge the 

importance of choosing the right assessment method in studying creativity. The 

findings suggest that because social desirability and consistency motif urges 

respondents to maintain a consistent line of answers, subjective assessment 

results tend to show a thinner bell shaped curve, focused on a certain range of 

scores while objective results show more variance (s.d.’s of 0.65 and 2.3 

respectively) showing a more equally distributed normal bell curve. Illusory 

superiority, social desirability and leniency also serve as reasons why subjective 

creativity assessment results tend to be more upward biased showing a higher 

mean (mean of 7.3 and 4.4 for subjective and objective assessment respectively) 

in comparison to objective assessment. Although correlation is positively 

significant and greater than zero by r=.20 p<.01(Campbell and Fiske, 1959), we 

cannot say that it is ‘sufficiently large.’  

An unresolved question regarding convergent validity is perhaps the undefined 

level of association necessary to be considered ‘highly correlated’ and thus 

substitutable (Carlson and Herdman, 2012). Campbell and Fiske (1959) reviewed 

data from 12 studies reporting 144 estimates of convergent validities ranging 

from r=.2 to .82. Wall et al. (2004) reported relationships between subjective and 

objective measures of organization performance ranging from r=.26 to r=.65. On 

the other hand, correlations ranging in magnitude from r=.45 to r=.75 are offered 

as evidence of the relative distinctiveness of various person-organization fit 

constructs (Kristof-Brown, Zimmerman and Johnson, 2005). Empirically 
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examining the consequences of less-than-perfect convergent validity on research 

findings Carlson and Herdman (2012) suggested that convergent validity less 

than r=.50 cannot reasonable substitutes. The correlation coefficient of r=.20 in 

this study, although positive and significant, is rather closer to weak correlation 

in comparison to correlation ranges in other studies involving multiple methods. 

Substitution at this level of convergent validity could possibly lead to 

confounding results. As what is considered ‘weak’ or ‘high’ is yet undefined in 

creativity studies, further studies should explore this correlation issue in greater 

depth. 

Besides creativity scholars, other scholars have also struggled with 

measurement issues. The objective/subjective debate is also present in 

organizational performance studies. While scholars generally recognize the 

reliability and validity of objective measurements, many have supported 

substitution with subjective assessment. Relatively high correlations have been 

found between subjective, objective measures on return on assets (r=0.611, 

p<0.01) and sales growth (r=0.694, p<0.001) (Dess and Robinson, 1984). There 

also exists studies’ proving clear evidence of construct validity (whether the 

relationships of the subjective performance measure with other variables is 

equivalent to that of the objective measure), given little indication that the 

subjective measure would lead to different conclusions concerning relationships 

with other variables (Wall et al., 2004). Although relatively strong correlations 

enable some degree of substitution, measurement issues with creativity do not 

show strong enough convergent validation for interchangeabilty of measures.  

 

In sum, all the hypotheses were supported. Because of the differences in 
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results between subjective and objective assessment of creativity, results of this 

study show that it is not appropriate to consider subjective and objective 

assessment methods of individual creativity as interchangeable or as substitutes. 

This study partially examined some of possible differences between the two 

methods and further research must explore other possible differences to be able 

to conclude with greater confidence on their interchangability. At this point, 

based on the results of this study, it can be said that the objective method has 

greater predictability of individual creativity. Lastly, research design in future 

creativity studies could explore ways that enable the integration of the two 

seemingly different methods. This could include finding the ways to allow the 

flaws of one method to become the strengths of another and by combining 

methods and achieving the best of each while overcoming their unique 

deficiencies (Denzin 1978). By acknowledging and understanding how 

measurement error can have serious confounding influences on the interpretation 

of empirical research (e.g. Campbell and Fiske, 1959; Fiske 1982), 

contemplation over the optimal choice of measurement method given the context 

of study is needed. 

 

5.1 Contribution 

While stating that creativity literature accepts the use of proxy measures such 

as supervisor ratings to measure creativity (Zhou and Shalley, 2003), at the same 

time scholars have argued for the need to employ objective measures of 

creativity whenever possible to obtain a clearer picture of relationships (Shin, 

Kim, Lee and Bian, 2012). This study could shed some light to this lingering 

problem. The triangulation of creativity assessment methods can help reduce 
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measurement error and overcome many problems of bias associated with 

subjective assessment while enhancing robustness and validity of results.  

This study could also help clarify some of the mixed findings in creativity 

research. For example, intrinsic motivation is one of the most frequently studied 

variables influencing creativity. Yet empirical evidence on whether it enhances 

creative behavior is equivocal (George 2007; Shalley et al., 2004). A number of 

lab experiments and field studies (e.g. Amabile, 1979; Koestner, Ryan, Bernieri, 

& Holt, 1984; Shalley & Perry Smith, 2001; Shin & Zhou 2003; Tierney, Farmer, 

& Graen , 1999) have shown conflicting results. Grant and Berry (2011) also 

raised a methodological issue saying intrinsic motivation more consistently 

predicts self-reports of creativity than observer ratings or archival measures. 

There has also been conflicting studies on transformational leadership (Jaussi 

and Dionne 2003, Shin and Zhou, 2003) and study of negative relationship 

between learning orientation and creativity (Redmond, Mumford & Teach, 1993). 

A triangulation approach or the greater use of objective methods could 

potentially clarify some of these mixed findings further expanding creativity 

research.  

 

5.2 Limitations and Future Research 

A few limitations could be overcome in future studies. First is the possibility 

of sample bias due to a small sample size. Efforts to continuously expand sample 

size should add greater validity and confidence of results. Second is our limited 

use of objective and subjective assessment methods. There exists numerous ways 

in assessing creativity and encompassing all of them is of course impossible. 



 

30 

 

However, future studies could incorporate a greater variety (archival, 

historiometric studies, experimental, etc.) of different subjective and objective 

proxies and examining how each measure affects results could be interesting. 

Third, this study mainly concerns cognitive abilities looking at convergent and 

divergent thinking abilities. While initial creativity studies have departed from 

focusing on personal factors, current creativity studies increasingly highlight the 

importance of contextual factors. Not considering situational and social factors 

affecting creativity could be a possible limitation.  

With the establishment of a more valid and reliable assessment method, future 

studies could explore many interesting variables such as age or education level. 

Expansion to team level creativity studies is also an exciting area of research. 

Team level creativity research is yet at the initial stage with relatively few 

studies (e.g., Taggar 2002; Gilson & Shalley, 2004; Gilson, Shalley & Ruddy 

2005; Kazanjian et al., 2000) in comparison to individual creativity studies. 

Gilson, Shalley and Ruddy (2005) have pointed out that established measures at 

the team level do not exist. Acknowledging that team creativity is influenced by 

different variables such as organizational process, strategy, culture and so forth, 

it is necessary to examine whether a more subjective or objective approach, or 

the triangulation of both in assessing creativity is the best fit. Using the 

assessment method developed for individual creativity in this research, coupled 

with some modifications to better reflect characteristics associated with team 

creativity, expanding to team level analysis could be a promising area of future 

study. 
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VI. CONCLUSION 

In summary, findings of this study extend creativity literature by highlighting 

the importance of measurement issues. Measurement error can potentially affect 

the magnitude and interpretability of research findings. In regard to individual 

creativity, researchers have continuously pointed out the dangers the subjective 

assessment approach to measuring creativity. Although acknowledging the need 

for more objective approaches, researchers have often substituted it for more 

subjective approaches. This study directly addresses this issue through the 

triangulation of objective and subjective assessment methods and cautions 

against the substitutability of the two. It highlights some important measurement 

issues that require further contemplation for creativity methods to become more 

valid and reliable. 
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FIGURE 1 

Creativity assessment method  

Assessment 
Method 

Evaluator 
Self-Report Expert evaluation or Supervisor 

Rating 
Objective 

Assessment 
  RAT (Remote associations 

test, Madnick, 1962) 
 TTCT (Torrance Test of 

Creative Thinking, 1974) 
 SOI (Guilford’ Structure of 

Intelligence, 1967) 
 Patents and rewards 

(archival) 
Subjective 

Assessment 
 Runco 2001 

(ideational behavior 
scale) 

 CPS Gough (1979) 
 Amabile KEYS 

(1996) 

 Zhou & George (2001) 
 Oldham and Cummings 

(1996) 
 Farmer and Tierney (1999) 
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FIGURE 2 

Pros and Cons of Subjective and Objective Assessment of Creativity 

 Subjective (self-report, 
supervisor) 

Objective (expert) 

PROS  Currently the most widely 
used 

 Supervisors and self with 
domain specific knowledge 

 Likely to be aware of even the 
incremental changes 

 Some aspects of creativity 
simply require self-report (i.e. 
personality) 

 Bias free, overcome many of the 
key shortcomings of subjective 
assessment. 

 Objective (usually preferable over 
‘soft data’ in many other areas of 
research) 

 Can extend research to team and 
firm level expanding scope, depth, 
diversity, variation 

CONS Danger of Bias – by leaving it to 
the discretion of the evaluator 

- Demographic 
characteristics 

- Supervisory liking 
- Systematic bias  
- Halo effect 
- Social desirability 

 

 May fail to capture the qualitative 
nature of creativity (more focused 
on quantitative) 

 Static in nature- fails to capture 
the dynamic nature (strongly 
dependent on context) of 
creativity assessment 

 Standardized tests are seldom used 
when assessing creativity is most 
consequential and influential 
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FIGURE 3 

Frequency distributions of objective and subjective creativity assessment scores 

 

3.1 Objective assessment                          3.2 Subjective assessment 
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TABLE 1 

Means, standard deviations and correlations 

TABLE 2 

Results of T-test for mean comparison analysis 
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TABLE 3 

Results of multiple regression analysis 
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APPENDIX A 

Three commonly used supervisor rating methods 

Zhou and George 2001 Developed a 13-item scale for this study (supervisor 
rating) 3 items in the scale were adopted from Scott and Bruce (1994). 

To assess creative behavior 

1. Suggests new ways to achieve goals or objectives.  

2. Comes up with new and practical ideas to improve performance.  

3. Searches out new technologies, processes, techniques, and/or product 
ideas. 

4. Suggests new ways to increase quality.  

5. Is a good source of creative ideas. 

6. Is not afraid to take risks. 

7. Promotes and champions ideas to others.  

8. Exhibits creativity on the job when given the opportunity to.  

9. Develops adequate plans and schedules for the implementation of new 
ideas. 

10. Often has new and innovative ideas.  

11. Comes up with creative solutions to problems.  

12. Often has a fresh approach to problems.  

13. Suggests new ways of performing work. 

Oldham and Cummings (1996) 7 point likert type scale, averaged 

(1) How ORIGINAL and PRACTICAL is this person's work? Original and 
practical work refers to developing ideas, methods, or products that are both 
totally unique and especially useful to the organization;  
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(2) How ADAPTIVE and PRACTICAL is this person's work? Adaptive and 
practical work refers to using existing information or materials to develop ideas, 
methods, or products that are useful to the organization;  

(3) How CREATIVE is this person's work? Creativity refers to the extent to 
which the employee develops ideas, methods, or products that are both original 
and useful to the organization. 

Farmer, Tierney, Graen (1999) Six-point scale ranging from 1, “not at all 
correct,” to 6, “completely correct.” 

1 Tries new ideas or methods first. 

2 Seeks new ideas and ways to solve problems. 

3 Generates ground-breaking ideas related to the field. 

4 Is a good role model for creativity. 

Evan’s (1991) 3 item scale on individual creativity, 5 point scale from 1 ‘almost 
never’ to 5 ‘almost always’ 

1. Discovers new relationships. 

2. Looks at subjects from new perspectives. 

3. Forms new combinations from old concepts. 

Tierney and Farmer (2002) Six-point scale ranging from 1, “not at all correct,” 
to 6, “completely correct.” 

1. Demonstrated originality in his/her work.* 

2. Took risks in terms of producing new ideas in doing job. 

3. Found new uses for existing methods or equipment.* 

4. Solved problems that had caused other difficulty.* 

5. Tried out new ideas and approached to problems.* 

6. Identified opportunities for new products/processes. 
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7. Generated novel, but operable work-related ideas. 

8. Served as a good role model for creativity. 

9. Generated ideas revolutionary to our field. 

* adapted from Ettlie & O’Keefe (1982) 

 

APPENDIX B 

Sample questions, Part C, Divergent thinking 

Sample 1 

Using six diagrams from the example below draw a church. The size of the 
diagrams can be adjusted but each diagram can only be used once. 

 

Sample 2 

This exercise involves dividing the 10 numbers into two groups, each group 
consisting of five numbers. Think of as many classification methods as possible. 

 

Example of a classification method 

Those that have a number 1 and those that do not 

 13, 117, 41, 150, 11 

 27, 2, 56, 999, 5 

13, 27, 117, 41, 150, 2, 56, 999, 5, 11 
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국 문 초 록 

창의성 연구의 방법론적 Triangulation:  

개인 창의성의 주관적 평가방식과  

객관적 평가방식에 대한 연구 

 

서울대학교 대학원 

경영학과 국제경영/ 전략 전공 

전 영 신 

 

전략경영에서 창의성 연구에 대한 관심과 중요성은 더욱 증대되고 

있다. 하지만 창의성 측정에 대한 고민이 선행되지 않은 채 다양한 창의성 

연구가 진행되고 있으며, 이는 기존 연구결과의 신뢰성과 타당성을 저해할 

수 있는 요인이 되고 있다. 본 연구는 향후 창의성 연구의 신뢰성과 타당성

을 높이기 위해 다양한 창의성 평가 기법들의 Triangulation을 통하여 주

관적 평가방식과 객관적 평가방식을 비교하고, 그 시사점을 도출하였다. 두 

평가 방식을 통한 창의성 점수를 비교한 결과. 객관적 평가방식의 분산이 주

관적 평가방식보다 크게 나타났으며, 평균 점수는 주관적 평가방식이 객관적 

평가 방식보다 높은 것으로 나타났다. 또한 두 가지 평가방법에 의한 점수 

간 통계적으로 유의한 양의 상관관계가 존재했다. 이는 창의성 평가방식에 

따라 통계적으로 유의한 점수 차이가 발생할 수 있고, 향후 두 평가방법을 

상호교환적으로 사용하는데 있어서 연구 목적에 따라 신중한 검토가 요구됨

을 시사한다. 

주요어: 창의성, 창의성 평가, Triangulation 
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