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The objectives and subject of the theme 

Nowadays, an increased interest in creativity by national researchers may be observed  

(see research by Tóth and Király, 2006; Dávid, 2009; Gyarmathy, 2011; Zétényi, 2010; Pléh, 

2010; Tóth, 2011; Barkóczi, 2012; Münnich, 2011; Mező F. 2014; Péter-Szarka, Tímár and 

Balázs, 2015). This revival may be explained by several reasons: on one hand, the actuality of 

applied research studying creativity derives from such practical demands made  ‒ explicitly or 

implicitly ‒ by  institutions of public education individual to Law CXC 2011 on National 

Public Education, the National Talent Programme (see resolution of Parliament 126/2008), 

non-profit organizations (e.g. the network of Talent Point  ‒ which comprises more than 1000 

organizations ‒ of the Association of Hungarian Talent Support) and the services of Human 

Resources Managements of profit – oriented companies. On the other hand, a higher 

appreciation of the role of creativity has an invigorating effect on creativity research – all 

social measures and documents which prioritize creativity, competitiveness (e.g. in the 

programme of lifelong learning) as well as the investment into knowledge and creativity (see: 

European Union Programme 2020) should be considered here. Each of the indicated 

organizations and documents above has a vested interest in the study and/or selection of 

creative individuals and/or the development of creativity in one way or another. Practical 

solutions based on research have a significant role in meeting such demands and interests and 

the basis of such research (contrary to the multi-disciplinarity of the topic) is provided by 

empirical psychological or pedagogical studies.  

The different directions of creativity research have been attempted to be systematized in 

many ways. However, when considering any approach to creativity, time appears as a latent 

or explicit factor in each of them although the role of time is less frequently studied directly in 

creativity research (Mainemelis, 2002). The study of Runco (1999) drew attention to the fact, 

that although there may be few more important factors than time in the production of works, 

there are no overviews or meta-analyses focusing on the role of time in creativity. This 

current thesis aims to fill this gap in research.  

This dissertation consists of two main parts. In the first, theoretical part, the temporality 

of creativity was analysed from the perspective of time and that of disciplines:  

• The furthest perspective is represented by research based on phylogenetics which 

studies time from human evolution to present day. Within the above, research which 

include the issue of creativity as a human particularity and utilizes the results of 

evolutionary psychology, human neurobiology and anthropology, is introduced.  
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• Ontogenetic-oriented research focuses on the segment of creativity concentrating on a 

shorter time interval which study the development of creativity in the perspective of a 

human life (or one of its phases). In the procedural approach the most important 

elements of ontogenetic changes are introduced with the help of scientific approaches 

related to self-accomplishment, the development of creativity and the source of 

motivation for creativity. Within the above, research inducing the development of 

creativity and related to motivations of ‘drive-reduction’, ‘stimuli-seeking’ and ‘self- 

actualization’ and theories introducing the accomplishment and development of 

creativity are introduced. 

•  After that, our approach was narrowed to the presentation of procedural aspects and 

only research was introduced which focus on the time scale from becoming aware of a 

problem to its solution (or even its widespread distribution) 

• Finally, during the introduction of psychometric aspects, research was presented that 

considered the duration of conducting one or more tests and time passed between 

them. Within this, research presenting the psychometric connection between time and 

creativity and the studies interpreting temporal changes of psychometric features of 

creativity tests were reviewed. The psychometric and temporal features of creativity 

tests were presented with regard to content, constructional and predictive validity, test-

retest reliability and discrimination validity. 

In the second part of the dissertation, our own research experience and results on the 

temporal aspects of creativity is introduced. 

 

Methodology 

Our research consists of three, closely-related studies which may also be interpreted 

individually: 

• First study: The effect of test conduction time on the results of creativity tests. 

• Second study: The development of creativity in secondary academic grammar 

school students examined a 4-year ‒ long longitudinal study. 

• Third study: the aim of the study was the revision of the Unusual Uses Test and 

Circles Test. The study included two sub-studies:  

• Revision of the Unusual Uses Test and Circles Test with regard to 

responses within and between age groups. 
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• Revision of the Unusual Uses Test and Circles Test with regard to 

individuals within and between age groups. 

 

Applied procedures 

In all three studies the Unusual Uses Test from the verbal creativity tests (Barkóczi and 

Klein, 1968), the Circles Test from the figural tests  (Torrance, 1974) (whose standardized 

evaluation method  was published: Zétényi, 1989) were applied. An Unusual Uses Test is a 

paper- pencil creativity test which may be conducted in groups, based on three stimuli (a 

brick, a key, a pencil). A Circles Test is a paper - pencil creativity test - which may be 

conducted in groups - that includes 35 stimuli (circles). When selecting tests, we attempted to 

select the ones which could be applied to both verbal and figural creativity and those which 

are generally applied nowadays in the course of talent studies. The conduction time of tests 

was 10 minutes/test in which the results of the first half (0-5 minutes), those of the second 

half (5-10 minutes) and those of the 0-10 minutes (whole test time) could be evaluated. The 

indicators of creativity examined by the tests: 

• Fluency (F): measurement of range of ideas and easiness of expression. It may be 

measured by the number of assessable responses. 

• Originality (O): it measures of singularity, originality, novelty and rarity of responses.  

It is the measurement of frequency of responses. 

• Flexibility (X): it indicates how many different categories the individual has given 

responses to.  

• Average originality (ÁO=O/F): this indicator may provide a reference as to how high 

the scores of originality may be irrespective of the number of responses.  

• Relative flexibility (RX=X/F): the quotient of the fluency and flexibility indicators per 

item or test.  

 

A complementary means of study: the Raven nonverbal intelligence test: The 

instrument is in a broader sense applied to study average intelligence, in a narrower sense to 

study cognitive ability. It is a nonverbal, paper- pencil creativity test- which may be 

conducted in groups. (Mező and Kurucz, 2014).  
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1. study.  The effect of test conduction time on the results of creativity tests. 

The aim of the test was to study the temporal aspects of the generation of ideas in a test 

situation. 

Study sample: In the first study, 207 secondary school students (aged between 15 and 

19) participated, (46,38% (n=96) male, 53,62% (n=111) female.) 

Methodology: Conduction of Circles Test, Unusual Uses Test and Raven’s progressive 

matrix, and the comparison of the (partial) results of 0-5, 5-10 and 0-10-minute testing 

periods. Evaluation of data: Kolmogorov-Smirnov test, Wilcoxon’s signed rank test and 

Kendall’s tau-b (τb) correlation coefficient. 

Hypothesis and results: 

H1. A significant difference can be found in creativity tests between the halves of 

conducting the tests with respect to the scores of creativity of each test. Results: The 

hypothesis was confirmed. The indicators of creativity are different between the first and the 

second 5 minutes of testing, the generation of ideas is not distributed equally between the 

halves of conducting the tests. The difference is, however, test-specific. In the first five 

minutes of conducting the Unusual Uses Test not only significantly (p < 0, 05) more but also 

more original and flexible ideas were produced than in the second five minutes. In the case of 

the Circles Test: although fluency may be characterized with higher scores in the first five 

minutes, on the other hand, average originality and relative flexibility became significantly (p 

< 0,05)  higher in the second five minutes.  

H2: In creativity tests there are strong, significant correlations between the test scores 

of the first five minutes and those of the second five minutes. Results: The hypothesis was not 

confirmed. According to our results, a weak correlation (about τb = 0,3) can be found between 

the two halves of the 10-minute interval of  test conduction. Based on the test achievement in 

the first five minutes, the score of the second five minutes of testing cannot be predicted.  

    H3. There will be a moderate correlation between intelligence and creativity in both 

halves of testing. Results: The hypothesis was not confirmed. In the case of a verbal test 

several weak correlations (τb = about 0,11-0,23, p<0,05) which indicates that in the verbal test 

of creativity a higher intelligence may appear to have an advantage – this, however, is not 

characteristic in the case of the figural test. 
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2. study. The development of creativity in a 4-year ‒ long longitudinal study carried 

out with secondary academic grammar school students. 

The aim of the test was to collect information on the test-retest reliability of tests, the 

temporal aspects of constructive validity and the effect of the sexes with the help of 

longitudinal study. 

Sample: In the second study students who began their 9th grade in 2011 and finished 

school in their 12th grade in 2014 (n=107; 66 male, 41 female) were included. Their average 

age was 14, 68 (SD=0,49 year), at the time of the pre-study in 2011, the youngest individual 

was 14, the oldest was 16.  

Methodology: Conduction of Circles Test, Unusual Uses Test and  Raven’s progressive 

matrix in 2011 (input study) with 9th grade students and in 2014 (output study) with 12th grade 

students. Evaluation of data: Kolmogorov-Smirnov test, Wilcoxon’s signed rank test and 

Pearson’s correlation and Spearman’s rank correlation. 

Hypothesis and results: 

H1. Achievement in the input test correlate moderately with those in the output tests. 

Results: The hypothesis was confirmed. In our study, the test-retest reliability of the Circles 

Test appeared to be slightly better than that of the Unusual Use Test (although weak 

correlations between r = 0, 3 ‒ 0,5, p ≤ 0,01 may be found). 

H2: More creative individuals show a greater development indicated by higher scores 

during the 4 years of the study than their peers and it is indicated by the moderate correlation 

between the pre-study and the score change during the 4 years of study. Results: in the case of 

the verbal test, the hypothesis was confirmed: it appears that students who had higher scores 

in the first study achieved a greater difference in scores in creativity tests (development) 

(r=0,51-0,57). In the figural test: r=0,28-0,50. The moderate correlations in the results are not 

sufficient to make significant (e.g. identification of talent of a child based on one-one test) 

decisions.  

H3: The creativity of those who had higher scores in intelligence tests develop in a 

greater degree in the four years. Results: The hypothesis was confirmed, but based on the 

weak and moderate correlations (rs = 0,25 and 0,39; p ≤ 0,05) predicting development in 

creativity indicators based on intelligence appears rather accidental. It is worth highlighting, 

however, that the scores achieved in intelligence test show a significant (r = 0,53; p ≤ 0,01) 

development during the time of the longitudinal study which also draws attention to the 

temporal change. 
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H4: Differences might be experienced in the performance of males and females in 

creativity tests, females are expected to perform better in verbal tests whereas males in figural 

tests and this difference will remain with age. Results: The hypothesis was not confirmed. 

According to the results of the study of verbal creativity, there is no significant difference 

between the sexes. A difference is only found in the output study of the figural test and 

contrary to our expectations, females scored higher points. All these do not support the 

stereotype that the verbality of females is better than that of males. 

 

3. Study.  Revision of Unusual Uses Test and Circles Test. 

The aim of the test: Revision of Unusual Uses Test and Circles Test with regard to 

responses and persons; within and between age groups.  

Sample: The third study was conducted with 1363 individuals whose 35331 responses 

were recorded. 

Methodology: Circles Test, Unusual Uses Test with a testing time of 10 minutes, and at 

evaluation, data analysis was conducted – according to responses and individuals as well - by 

calculating the scores of earlier and revised indicators of the creativity.  

Evaluation of data: Kolmogorov-Smirnov test, Kruskal-Wallis test, Mann-Whitney’s U –test, 

Wilcoxon’s signed rank test and Spearman’s rank correlation.  

 

3.1. Revision of Unusual Uses Test and Circles Test with regard to responses 

within and between age groups.  

Hypothesis and results:  

H1: With regard to fluency a development (an increase in the number of responses) will 

be observed in the case of both tests with age. Results: The hypothesis was confirmed only in 

part as a significant (p < 0,05)  difference in the number of responses could only be detected 

between junior and senior age groups, in the case of secondary age group a halt in 

development can be detected. 

H2:  Considering originality, a difference was expected to be observed between the 

earlier originality of responses and the scores of revised originality. Results: The hypothesis 

was confirmed. In the responses of all three age groups, the revised originality scores of 

verbal stimuli were significantly lower than those of earlier originality. An explanation could 

be that the responses to verbal stimuli which were considered rarer earlier (and thus 

representing a higher originality score) have lost from their originality by now. Contrary to 
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that, the revised originality scores of responses to figural stimuli are higher than those of 

earlier originality. In conclusion, these differences indicate culture-dependency of creativity 

tests in temporal sense.  

H3. Considering flexibility, responses will not have an equal distribution among 

conceptual categories. Results: The hypothesis was confirmed, responses do not have an equal 

distribution among conceptual categories. In the case of all stimuli, irrespectively of age 

groups, there are categories with higher and lower number of responses.  

 

3.2. Revision of Unusual Uses Test and Circles Test with regard to individuals; 

within and between age groups.  

Hypothesis and results:  

H4. Significantly strong correlations were found between earlier and revised creativity 

indicators of Unusual Uses Test and Circles Test in all age groups. Results: The hypothesis 

was confirmed. Significant correlations (rs = 0,85 and 0,98, p<0,05) were found in both tests 

between earlier fluency, originality and flexibility indicators in all age groups. However, in 

the case of other indicators (average originality, relative flexibility and revised average 

originality) - created to eliminate the distortive, originality-enhancing effects of fluency - the 

correlations are significantly lower. All these might question the relevance of the application 

of one single creativity indicator.  

H5. There is a significant difference between the creativity test results of age groups 

(junior, senior and secondary school students) on the basis of the earlier and revised 

evaluation tables. Results: The hypothesis was confirmed, the differences between age groups 

in creativity indicators were tested by the Kruskal-Wallis test and according to our results, 

there is a significant (p ≤ 0,05) difference in all indicators between scores of junior, senior and 

secondary school students.  

 

Thesis enumeration of the results 

 
1. study. 

• A significant difference can be found in creativity tests between the halves of testing 

with respect to the scores of creativity of each test. The generation of ideas is not 

distributed equally between the halves of testing. 

• Based on the test achievement in the first five minutes, the score of a testing for a 

longer duration cannot be predicted. 
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• Intelligence may have an effect on verbal creativity but based on the weak correlations 

we may conclude that the correlation is quite accidental. 

 

2. study. 

• Creativity indicators are moderately static in time. 

• With regard to the development of creativity, it can be claimed that mostly students 

who had higher scores in the first study achieved a greater difference in scores in 

creativity tests (development) 

• According to our results, predicting development in creativity indicators based on 

intelligence appears rather accidental. 

• According to our experience, there is no significant difference between the sexes 

(although in the output study of the figural test females had slightly higher scores) 

 

3. study. 

3.1. substudy. 

• According to our results, with regard to fluency, an expected development (an 

increase in the number of responses) is not steady, in the case of secondary age group 

a halt in development can be detected. 

• A difference can be observed between the scores of earlier originality and those of 

revised originality. These differences indicate culture-dependency of creativity tests 

in temporal sense. 

• Responses will not have an equal distribution among conceptual categories. 

 

3.2. substudy. 

• Contrary to finding significant positive correlations (rs = 0,85 and 0,98, p<0,05)  

were found in both tests between earlier fluency, originality and flexibility indicators 

in all age groups; it is necessary to utilize other indicators (average originality, 

relative flexibility and revised average originality) - created to eliminate the 

distortive, originality-enhancing effects of fluency. 

• The unified scoring system of creativity tests (based on the responses of mainly 

adults) is not necessarily suitable to evaluate the creativity of younger students 

therefore it is necessary to apply evaluation tables applicable to at least age groups. 
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Conclusion 

 The theoretical significance of the dissertation: it provides a comprehensive review of 

temporal aspects of creativity with regard to national and international research thus providing 

a comprehensive review of a rare field of research in Hungary. It also possesses practical 

significance: 1) it provides up-to-date, national data with regard to temporal aspects of 

creativity. 2) As a result of research, evaluation tables with revised originality scores of the 

Unusual Uses Test and the Circles Test, applicable to age groups (junior and senior 

elementary and secondary school students), were created. 
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