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Abstract:
This paper asked participants to assess four selected expert-rated Taiwan International Student Design Competition (TISDC) products using four methods: Consensual Assessment Technique (CAT), Creative Product Semantic Scale (CPSS), Product Creativity Measurement Instrument (PCMI), and revised Creative Solution Diagnosis Scale (rCSDS). The results revealed that, between experts and non-experts, the ranking results by the CAT and CPSS were the same, while the ranking results of the rCSDS were different. The CAT, CPSS, and TISDC methods provided the same results indicating that raters may return the same results on creativity assessment, and the results are not affected by the selected methods.If it is necessary to use non-experts to assess creativity and the creativity results are expected to be the same with that of experts, asking non-expert raters to use CPSS to assess creativity and then ranking the creativity score is more reliable. The study offers a contribution to the creativity domain on deciding which methods may be more reliable from a comparison perspective.
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Introduction
Creativity is an important element in design, especially in product design (Chakrabarti, 2006). Designers expect to include creativity in a design to solve problems or satisfy customers’ needs in new ways (Yilmaz and Seifert, 2011). The importance of creativity in design and prosperity in stimulating creativity methods has triggered the development of creativity assessment in design. However, the criteria for such creativity judgments are still controversial. Novelty is a common criterion in judgment (Dorst and Cross, 2001). The potential to be original and effective (Corazza, 2016), function (Acuna and Sosa, 2011) and appropriateness (Davis, 1986) may also be adopted as criteria. 
The lack of clarity on which criteria to apply is associated with the ambiguous definition of creativity. Definitions of creativity can be divided into the three following conditions: ability to produce novelty (Guilford, 1950), ability to produce novelty and value (Sarkar and Chakrabarti, 2011; Jung et al., 2010), and ability to produce novelty and appropriateness (Chakrabarti, 2006; Fink et al., 2010; Davis, 1986). The different attributes of creativity will affect the decision on which criteria to apply; meanwhile, the differing criteria have been developed into different creativity assessment methods. This research aims to determine which existing creativity assessment methods in design are more reliable.
	The main contributions of the paper are as follows:
1. This paper gives an evaluation of four creativity assessment methods to identify which method is more reliable for non-expert raters. It is also an attempt to practically compare the four methods and show at which levels the results of the four creativity assessment methods can be trusted.
2. The results of this paper indicate that, if ranking same-method-assessed products, expert-rated methods and non-expert-rated methods may provide the same results. This challenges the existing suggested raters for each creativity assessment method and experts may not be necessary.
3. This study can be a pilot study for researchers who are grappling with selecting a method that will be more reliable for them in recruiting participants to evaluate creativity in design.
Literature review
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Creativity assessment is mainly based on human actions at present (Lu and Luh, 2012). However, human judgment is subjective and/or error prone. Human-based creativity assessment usually involves people with various degrees of evaluation experience and different assessment criteria (Horn and Salvendy, 2006a). The existing assessment methods can be divided into subjective assessment, scoring, and structured method (Yen and Sun, 2008). Among the existing assessment methods, the Consensual Assessment Technique (CAT; Amabile, 1982) and Creative Product Semantic Scale (CPSS; Besemer and O'Quin, 1987) are usually the main creativity assessment methods applied (O'Quin and Besemer, 2006; White and Smith, 2001).
The CAT (Amabile, 1982; Horn and Salvendy, 2006b) relies on assessing final products. CAT does not have attributes or structures to follow. It is a scoring assessment method and only asks experts in a relevant domain to give a creativity score from 1 to 5 without explanation. Since it was first developed, CAT has been widely used and verified (Christiaans, 2002). The inter-rater reliabilities are usually more than 0.70, which is satisfactory (Baer, 2014; Amabile, 2018). However, the original CAT was promoted to evaluate at least two creativity outputs in a comparison. This limited its use because not all creativity outcomes are generated based on the same requirement, nor can they always be compared. However, this limitation has been solved. Baer et al. (2004) asked 13 experts to evaluate 103 stories, 103 personal narratives, and 102 poems written by eighth grade students. In their research, the three forms were compared. The results expanded the CAT from responding to the same assignments to comparing different assignments, especially in comparing which kinds of assignments have more creativity.
The CPSS (Besemer and O'Quin, 1987) is a further development of the Creative Product Analysis Matrix (CPAM). CPSS is a theoretical model that conceptualizes three dimensions: Novelty (original, surprising and germinal), Resolution (valuable, logical, understandable, and useful), and Elaboration and Synthesis (organic, elegant, complex, and well crafted) with a 7-point Likert scale. Although experts conduct the assessment and may bring some bias, the judgments of experts, non-experts, and naive users are the same. To be specific, the effects of experts, non-experts, and naive users on Novelty and Elaboration and Synthesis have been proven to have no influence, especially in terms of experts and naive users (O'Quin and Besemer, 1989). However, whether judgment on Resolution is the same among the three groups of raters is not certain, while the evaluation of Elaboration and Synthesis is affected by Novelty and Resolution (Cropley and Urban, 2000). Similar results were reported by Besemer (1998), who evaluated three different chairs and found most coefficients to be in excess of 0.80 (reliabilities of the three dimensions ranging from 0.69 to 0.87). White et al. (2002) asked 43 professionals, 189 undergraduates, and 61 members of public to evaluate the advertisements in two booklets using a 15-item CPSS. The results showed that the evaluations were similar in the originality and logic judgments among professionals, undergraduates, and the public, but they were different for the well-crafted categories (Elaboration and Synthesis).
CAT and CPSS were both suggested to employ experts in design as raters (Horn and Salvendy, 2006a). This requirement brings a logistics challenge, especially when the assessment involves a large number of products (Baer, 1991). Therefore, some researchers have suggested that non-experts can be recruited to replace the experts (Niu and Sternberg, 2001). Some researchers tried to ask non-experts use CAT and CPSS to evaluate creativity. At the same time, new creativity assessment methods were also promoted. The Product Creativity Measurement Instrument (PCMI; Horn and Salvendy, 2009) and Creative Solution Diagnosis Scale (CSDS; Cropley and Cropley, 2008) were in response to this requirement. The two methods suggested recruiting non-experts as raters.
	The PCMI employs a 7-point Likert scale (extremely not creative to extremely creative) to assess three main product creativity factors: Affect, Importance, and Novelty. It has a good inter-rater reliability coefficient (0.81; Horn and Salvendy, 2009). Notably, the PCMI is an assessment method in which non-experts have a higher inter-rater reliability than experts do (Lu and Luh, 2012). This was demonstrated by Lu and Luh (2012), who asked 9 experts and 11 non-experts to evaluate 70 works from the 2009 Taiwan International Student Design Competition (TISDC) based on the CAT and PCMI. The results showed that PCMI is effective in assessing product creativity, at least in design competitions. Both experts and non-experts have a high reliability and construct validity for assessing creativity. However, the results of non-experts have a higher inter-rater reliability compared with experts. Therefore, compared with experts, PCMI has a higher reliability and validity for non-experts. Specifically, the explanatory power for expert is 51%, while that of non-experts is 54.4%.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]	The CSDS has been suggested to be applied to humble products (Cropley and Cropley, 2008). In addition, it could be used by non-experts and single raters. For example, the CSDS can be employed by teachers, who are not experts in creativity but need to judge their students’ creativity quickly and independently. The assessment is based on Relevance and Effectiveness, Generation of Novelty, Elegance, and Genesis. With the reliability of the scale being 0.79 (Cropley and Cropley, 2008), Cropley and Cropley (2008) expected that the CSDS could be universally applied to functional creativity evaluation among both experts and non-experts. To prove this, some research was conducted by Haller et al.(2011) with five experts and five non-experts evaluating students' work and no difference between the two groups' ratings was found.
	It is understandable that the results of creativity from non-expert-rated methods will have a low correlation with that of expert-rated methods (Pétervári, 2018). Experts have a higher demand on creativity and individual creativity attitudes. Specifically, the grades of non-experts should be higher than those of experts. However, are the suggested raters (experts or non-experts) the only choice for a particular method? This triggers the question of whether the differences between the two kinds of raters are obvious enough to be identified as differences.
	As mentioned above, most existing studies have focused on evaluating whether a particular method has a higher reliability in non-experts or experts. This has always been based on asking experts and non-experts to score some products using a single method. To extend this research, the present paper seeks to rank the scores instead of considering them independently to identify whether the results of ranking scores would be the same among experts and non-experts. In addition, apart from Lu and Luh (2012), little research has compared the reliability of the different creativity assessments with the types of raters. Therefore, this research also plans to compare the reliability of four creativity assessment methods in relation to the rater type.
Method
Details of the study for the data collection process are presented in this section, focusing on the participants, study design, and procedure.
Participants
This creativity assessment evaluation included 62 Chinese people (32 females and 30 males) with product design, graphic design, visual media, and industrial design backgrounds. The participants were between 19 and 35 years old. All participants were provided with an information sheet about the study and signed a consent form to take part in the study. The whole study was conducted based on an online questionnaire by Qualtrics. Nearly all participants finished the study in 50 minutes.
Experts and non-experts can both be raters. The paper selected more easily accessible raters—non-experts—as the raters. The results for experts were directly indicated from the selection of products. The definition on experts in design is various. For example, a designer with 2 years of experience may define him/herself as expert, but a designer with 3 years of experience might define him/herself as non-expert. Thus, participants were asked to self-defineif they are non-experts in this study. This self-definition reflected their creativity evaluation experience. In this study, we first asked the participant to answer if they think they are an expert or non-expert. Then, they need to answer a question on how many years they have been involved in design. Then, they were asked to report how many creativity assessments they have done. There were two participants who defined themselves as experts; they were excluded from this study. All of participants were in design less than 6 years and had evaluated fewer than 50 creativity outputs.
Study design
Participants needed to complete an online questionnaire in under 60 minutes. The questionnaire collected information about participants’ educational background and their creativity evaluation experience and asked participants to evaluate the creativity of four selected products by the CAT, CPSS, CSDS, and PCMI creativity assessment methods.
Criteria selection
The creativity assessment methods were limited to those that had been developed for more than 10 years, the latest version having been evaluated by someone other than the developers, and the assessment being based on ranking or having structures to assess. With these requirements, four methods were finally selected—the CAT, CPSS, PCMI, and CSDS. The reason why the selection criteria include "the methods had been developed for more than 10 years" is that the methods promoted more than 10 years have more chance to be a mature assessment method and be verified by other researchers (Chien et al., 2020); "the latest version should have been evaluated by someone other than the developers" was included as criteria to ensure the methods have been proved or supported by some more researchers; the selection criteria including "the assessment should be based on ranking or having structures to assess" is because experts raters or non-experts raters often need to assess creativity based on these two kinds of assessment forms (Yen and Sun, 2008). 
Both expert-rated and non-expert-rated methods were considered. To be specific, although the CPSS and CAT suggest employing experts as raters, the paper still included the two methods. This is because the two methods can also be used by non-experts, and there is no research mentioning that non-expert raters’ CAT or CPSS results are less reliable than their assessment results of using the non-expert-rated methods (Haller et al., 2011).
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The CAT asks raters to give 1–5 creativity points without explanation. The CPSS includes 3 catagories, 11 subscales, and 55 items. However, we only selected the 18 items represented in product design. The selected items are based on the suggestion of Han (2018) and Chulvi et al. (2012). The PCMI uses a 7-point Likert scale with 13 items to assess three main product creativity factors: Affect, Importance, and Novelty. CSDS previously included 30 items based on four criteria. However, after testing the six items (Operability, Durability, Replication, Incrementation, Reconstruction, and Recognition), the test showed that the cross loading is > 0.3 or loaded onto no factors (Kaufman and Baer, 2012). Therefore, the revised CSDS (rCSDS), which uses 24 items with a 3-point Likert scale, was selected in this study.
The assessment objects can be daily activities, design activities, products, and divergent thinking outputs. Daily activities and design activities are more likely to be used as methods to evaluate human creativity instead of a product. Divergent thinking outputs can be a quick and brief reflection on design and may not reflect a product’s creativity accuracy. Therefore, in this study, products were selected as the assessment object.
Products in the 2019 TISDC were selected as the source of expert-rated results. The 2019 TISDC recruited Chinese experts with a product design background to rank the works with Gold, Silver, Bronze, and Honorable Mention Prizes. This provides an “indication” of which design is better. In addition, this competition provides a quantitative evaluation standard, which is “Creativity: 50%; Thematic: 30%; Design Presentation: 20%.” Since creativity, which is the main evaluation criterion in the prize, is the focus for this study, this competition was deemed a good choice by the authors. The four products awarded Gold, Silver, Bronze, and Honorable Mention were selected and named Product 1, Product 2, Product 3, and Product 4. The ranking result for creativity was that Product 1 was higher than Product 2, Product 2 was higher than Product 3, and Product 3 was higher than Product 4.
Procedure
After potential participants signed the digital consent form, the researchers sent them online questionnaire links via email. Generally, participants finished the questionnaire in one hour. The questionnaire is divided into two parts. The first part is designed to collect the participants' creativity assessment experience data. Then, the four products and the four methods were matched with each other. The sixteen assessments were shown in the questionnaires at random order. For each assessment, participants were first given the product poster. Then the introduction about how to use the pointed assessment method to assess the product and how long they were suggested to use was given.
There is no time limitation on each assessment method. For CAT assessment, participants were informed that they need to give a creativity point to the product from 1 to 5 without any justification; for CPSS and PCMI assessment, participants were asked to assess the product by finishing a list based on the bipolar 7-point scale; for rCSDS, participants were asked to assess the product by finishing the list based on a 3-point scale of words.
Results
The results from the questionnaires are analyzed in this section. This part includes four subsections: the results from mean value analysis, the results from standard deviation, the results from cross-graph analysis and the principal findings. The extended findings are discussed in "Discussion" session. Two terms used in the followings need to be defined first - "each-method-assessed" and "same-method-assessed". "Each-method-assessed" products refer to the single product assessed by a single method. "Same-method-assessed" products mean the four products assessed by the same method.
Table 1.The mean creativity score of each-method-assessed product, standard deviation of each-method-assessed product, and the order of same-method-assessed products’ mean value
	Method
	Product number
	Maximum score that the method can obtain
	Mean
	Std. Deviation
	the order of same-method-assessed products’ mean creativity score

	CAT
	Product1
	5
	4.20
	.632
	1

	
	Product2
	
	3.95
	.769
	2

	
	Product3
	
	3.58
	.907
	3

	
	Product4
	
	3.45
	.769
	4

	CPSS
	Product1
	126
	101.63
	12.453
	1

	
	Product2
	
	95.37
	17.920
	2

	
	Product3
	
	94.18
	18.287
	3

	
	Product4
	
	88.48
	14.860
	4

	PCMI
	Product1
	98
	61.53
	13.702
	1

	
	Product2
	
	59.15
	13.756
	2

	
	Product3
	
	57.77
	15.010
	3

	
	Product4
	
	55.08
	13.066
	4

	rCSDS
	Product1
	120
	74.87
	9.525
	1

	
	Product2
	
	71.75
	11.813
	3

	
	Product3
	
	72.50
	13.021
	2

	
	Product4
	
	71.90
	8.457
	4


Mean creativity scores of each-method-assessed products
First, the mean creativity scores of each-method-assessed products were calculated. The same-method-assessed products’ mean creativity scores were then ranked. This approach was used to identify whether the order of same-method-assessed products’ mean creativity scores would be consistent with those of the TISDC. The mean value is shown in Table 1. When participants used the CAT (maximum score is 5) to assess the four given products, the average creativity scores were 4.20, 3.95, 3.64, and 3.58 for Products 1 to 4 respectively. The order of these average creativity scores is consistent with the TISDC results. Similar results were also generated when participants used the CPSS (maximum score is 126) and PCMI  (maximum score is 98)  to  rate the four products. The average creativity scores ofCPSS-assessed products were 101.63, 95.37, 94.18, and 88.48, while those of PCMI-assessed products were 61.53, 59.15, 57.77, and 55.08. These average score results suggest that the CAT, CPSS, and PCMI have the potential to allow non-experts to evaluate the product with a certain accuracy.
Different results from the CAT, CPSS, and PCMI are obtained with the rCSDS approach. When participants used the rCSDS (maximum score is 120) to assess the four given products, the average creativity score ratings were 74.87, 71.75, 72.50, and 71.90 for Products 1 to 4.
Standard deviation of each-method-assessed products
To quantify the dispersion of the data values, standard deviation was introduced. The standard deviation of each-method-assessed product is also shown in Table 1. The standard deviations of the CAT-assessed products were 0.632, 0.769, 0.769, and 0.907. Those of the CPSS-assessed products are 12.453, 17.920, 18.287, and 14.860. The results for the PCMI-assessed products were 13.702, 13.756, 15.010, and 13.066. Finally, the standard deviations of the rCSDS-assessed products were 9.525, 11.813, 13.021, and 8.457.
Cross-graph analysis
Although the order of the CAT-, CPSS-, and PCMI-method-assessed products’ mean creativity scores was consistent with that of the TISDC, and the results of the rCSDS were different from that of the TISDC, statistical analysis was required to determine whether there were significant differences between the order of same-method-assessed products and the order of TISDC. This statistical analysis relied on SPSS. Since each participant’s same-method-assessed product creativity score was considered an ordinal variable, cross-graph analysis was selected to test whether there was a significant difference between the orders of the same-method-assessed products and the order of the TISDC. The analysis of each method included the Person chi-square, contingency-coefficient (C), gamma value (G), gamma sig, and Kendall’s tau-b (Tb) tests.
The Person chi-square test was conducted to analyze whether the method and the order of method-assessed products were independent. In the test results, if a p-value was less than 0.05, it indicated that the two data sets were related. The C test was conducted to support the related levels. The gamma value and gamma sig tests were conducted to identify whether the order of method-assessed products was related to the order in the TISDC. If the gamma sig was less than 0.05, it indicated that the results were statistically significant. Kendall’s tau-b test was conducted as an additional supportive test of whether the order of method-assessed products was related to the order in the TISDC. For the C value, the gamma value tests, and the Tb value, the higher the absolute value, the higher the relation; a positive number indicated a positive correlation, while a negative number indicated a negative correlation. 
For the CAT creativity assessment method, the method and the order of method-assessed products were not significantly independent (p=.000, C=.355). The order of method-assessed products was significantly negatively related to the order in the TISDC (G=-.414, p=.000). This negative relation was supported by Tb (Tb= -.297). In the study, the higher the method-assessed product number, the lower creativity the product had. Therefore, the results showed that the higher the ranking results in the TISDC indicated, the smaller the method-assessed product number became. In other words, the results of the CAT were consistent with those of the TISDC.
For the CPSS creativity assessment method, the method and the order of method-assessed products were independent (p=.319, C=.672). The order of method-assessed products was significantly negatively related to the order in the TISDC (G=-.242, p=.000). This negative relation was supported by Tb (Tb= -.207). In other words, the results of CPSS were consistent with those of the TISDC.
	For the PCMI creativity assessment method, the method and the order of method-assessed products were independent (p=.295, C=.642). The order of method-assessed products was negatively related to the order in the TISDC, but the result was not significant (G=-.135, p=.010). This negative relation was supported by Tb (Tb= -.116). In other words, the results of PCMI were not consistent with those of the TISDC.
	For the rCSDS creativity assessment method, the method and the order of method-assessed products were independent (p=.807, C=.579). The order of method-assessed products was negatively related to the order in the TISDC, but the result was not significant (G=-.074, p=.154). This negative relation was supported by Tb (Tb= -.063). In other words, the results of rCSDS were not consistent with those of the TISDC.
Principal Findings
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]From the two analyses, the paper can conclude that from meaning value analysis, non-experts and experts can get same creativity ranking results when using CAT, CPSS or PCMI. From cross graphic analysis, the results of CAT and CPSS are statistically significant negative relation with that of TISDC. Based on the two results, non-experts and experts can get reliable same creativity ranking results when using CAT and CPSS. Creativity score of the product is not independent of CAT. In other words, the creativity score is affected by CAT method. Creativity score of the product is independent of CPSS. In other words, the creativity score is not affected by CPSS method. Therefore, if products need non-experts to assess creativity and the creativity results are expected to be the same with that of experts. The paper suggests asking non-expert raters use CPSS to assess creativity and then ranking the creativity score. Based on the findings in this paper, this approach could make the results of non-expert-raters the same as that of experts and increase the reliability of the results. 
Discussion
The results from the gamma value are not consistent with those from the mean values of the CAT, CPSS, PCMI, and rCSDS. When ranking the same-method-assessed products, the mean value results of the CAT, CPSS, and PCMI are the same as those of the TISDC, while the results of the rCSDS are different. However, when using cross-graph analysis, the results show that the results of the CAT and CPSS are the same as those of the TISDC, while the results of the PCMI and rCSDS are different.The reason why the results in rCSDS were different with others may be that although generally, CAT, CPSS, PCMI and rCSDS were used to assess product creativity, rCSDS is more applicable in assessing humble products (Cropley and Cropley, 2008). The selected four products may not be good examples of humble products and therefore, the results of rCSDS could not assess creativity of these products accurately.
When considering mean values, there is an interesting difference. The PCMI and rCSDS are both methods used by non-experts to evaluate creativity. Although the TISDC asked experts to evaluate the four given products, and the experts’ results are considered in this paper, the participants using the PCMI assessment method could obtain the same results as the TISDC, while the rCSDS did not. In addition, although participants who are non-experts used the CAT and CPSS, which are suggested to be used by experts as raters, the results were the same as the TISDC,which had experts as raters. On the one hand, these results suggest that, although the CAT, CPSS, and PCMI were suggested to be used by non-experts or experts, the results of non-experts and experts may be the same when ranking creativity scores. On the other, the different results in the rCSDS may refute this view.
The cross-graph analysis seems to support that the PCMI and rCSDS, which are both methods used by non-experts to evaluate creativity, will provide different results from the CAT, CPSS, and TISDC, which suggests that experts should be included as raters. Contrasting results between the cross-graph and mean value are evident for the PCMI. The results from the mean value and cross-graph were different. However, this could be predicted in the standard deviation. The standard deviation in the PCMI is the highest among the four methods based on the maximum total score that each method can achieve. The higher the standard deviation is, the less concentrated the data are. The cross-graph is a test to evaluate whether results have a strong relationship. With less concentrated data, the results can be less reliable. However, since the p-value is 0.010, it may still be possible to show a significant relation. Therefore, if more samples are used, the results will be expected to show whether the mean or results of the cross-graph will be consistent. Although different results exist in relation to the PCMI compared with the other approaches, this difference cannot overturn the possibility that, when ranking the creativity scores of the CAT, CPSS, and PCMI, non-experts and experts may have the same assessment results.
The ordering results were the same among the CAT, CPSS, and TISDC may suggest that the creativity assessment results from experts may be the same and not affected by the methods. This may be a reasonable conclusion. Although the definition of creativity in a product is different, the creativity for a particular product in a particular individual is the same. Therefore, it may be predicted that, if the methods are used to assess creativity in a product, the results have the possibility of being the same.
Although the four products were selected from the TISDC, and the ordering was given by experts, it is only a ranking result rather than a creativity score. In addition, experts’ definition of creativity is uncertain. Although the TISDC was mainly based on the “creativity levels” to assess products, other criteria were also included. These could be limitations of this study. In other words, it might be better to conduct an expert evaluation to confirm the creativity ranking instead of directly using the results from TISDC because Thematic and Design Presentation also affect the ranking. Furthermore, participants have used all four methods, so it might affect the actual use of the assessment methods even the random order has been applied. For example, raters used CAT as the first assessment. The CAT evaluation result might affect the participants' evaluation performance on using CPSS. In addition, participants may preciously have had accessed to these selected products or have an impression on the results of TISDC prizes. Such access and impressions may affect the results of assessment in this study. Any future study needs to consider the influence of whether participants have seen the assessed product or the prize of the assessed product before. Another limitation is that the study was only applied to 60 Chinese participants; nevertheless, the results could potentially be used as a pilot study to challenge the existing creativity assessment suggestion about who can serve as raters. If the ranking results of creativity assessment are the same between experts and non-experts, the existing method-suggested raters may become less reliable. A further study involving more samples, more products, and raters’ experience levels is planned to produce additional insights.
Conclusion
In this paper, a questionnaire was administered to assess the creativity of four selected products. The study results indicated that, when using the CAT and CPSS, the ranking results were the same between experts and non-expert raters, while the ranking results of the rCSDS were different between experts and non-expert raters. More research needs to be done to identify whether the PCMI’s ranking creativity results will be the same between experts and non-expert raters. If products need non-experts to assess creativity and the creativity results are expected to be the same with that of experts, the findings from this study suggests asking non-expert raters use CPSS to assess creativity and then ranking the creativity score. The results may also help researchers and designers who want to assess creativity by providing comparison results of the four creativity methods. This will give researchers and designers a direct view on which methods may be more reliable. Furthermore, the study indicated a new way to evaluate the four creativity assessment methods.
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