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Abstract 

 Gender differences between verbal and figural divergent thinking in 4-your-old children 

were examined using the Torrance Test of Creativity, as a figural divergent thinking task, and the 

Alternative Uses task, as a verbal divergent thinking task. The sample comprised of 100 4-year old 

children (girls N = 53, boys N = 47). A repeated measures MANOVA, comparing fluency and 

originality scores from both tests, showed that, overall, girls tend to score higher on fluency. This 

effect was not found for originality, although girls did score slightly higher on originality than boys. 

Although the two tests are not comparable, participants did tend to score higher on verbal fluency in 

comparison to figural fluency. In contrast, with regards to originality, participants tend to score 

higher on figural originality in comparison to verbal originality. Possible explanations for these 

results are discussed as well as recommendations for future research. This study suggests that, even 

at the age of four, there are significant gender differences when testing divergent thinking.  
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A gender-comparison between verbal and figural divergent thinking in 4-year-old children, 

using the Torrance Test of Creative Thinking and the Alternative Uses Task. 

 The concept of creativity and its relationship to young children has increasingly become a 

source of interest for researchers (Batey & Furnham, 2006; Hoffmann & Russ, 2012; Kim, 2008; 

Runco & Acar, 2012). However, as research on creativity is usually confined to adolescents and 

adults, little is actually known of the possible connection between creativity and children, especially 

preschoolers (Diener, Wright, Brehl, & Black, 2016). 

The different components of creativity 

 Usually research distinguishes two types of operation, which are considered as mental bases 

for creativity: convergent thinking and divergent thinking (Cho, Te Nijenhuis, Van Vianen, Kim, & 

Lee, 2010). Convergent thinking involves a single or ‘correct’ solution or idea for a situation or 

problem whereas divergent thinking involves the generation of multiple original solutions or ideas 

for a situation or problem (Cho et al., 2010; Kim, 2008; Runco, & Acar, 2012). The focus of this 

current research is on divergent thinking, which is a core component of creativity and indicates the 

creativity potential (Cho et al., 2010; Kim, 2008; Runco, & Acar, 2012). 

Verbal and figural divergent thinking 

 Previous research describes divergent thinking is as multidimensional, with a distinction 

between verbal and figural factors (Clapham, 2004). Clapham (2004), for example, investigated the 

possibility of divergent thinking as a multidimensional concept. The study used the verbal and 

figural Torrance Tests of Creative Thinking (TTCT) and results showed that the two different types 

of creativity tests did not show convergent validity, which suggests that these two factors are not 

interchangeable but are in fact different components of divergent thinking. 

  This concept of multiple dimensionality has also been explored and cautiously confirmed 

in several neuroimaging studies (Boccia, Piccardi, Palermo, Nori, & Palmiero, 2015; Foster, 

Williamson, Harrison, 2005). Research suggests that verbal and figural divergent thinking require 

the activation of different hemispheres. Higher performance on figural tasks is associated with a 

greater right than left parietal activation, whereas greater left than right parietal activation is 

associated with higher performance on verbal reasoning (Boccia, et al., 2015; Foster, et al., 2005). 

Gender and divergent thinking 

 It has been widely acknowledged that boys and girls do not follow the same developmental 

course (Chan et al., 2001). It will be interesting to see whether they also differ from each other on 

divergent thinking, which is lacking in existing literatures (Lau, & Cheung, 2010). Those studies, 

which do focus on gender differences and divergent thinking, have varying results and show no 

consistent pattern. For example, in 2010, Cheung and Lau’s study of gender differences in divergent 

thinking showed that girls tend to score higher on verbal and figural fluency. These results were 
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also found in Kuhn and Holling’s (2009) study of a gender comparison between 12 divergent 

thinking tests. However Lau and Cheung’s study from 2015 showed that males tend to score higher 

on figural fluency, rather than females. In contrast to the previous studies, the study from Chan et al. 

(2001) of verbal and figural tests from the Wallach-Kogan Creativity Tests showed that males 

tended to score higher on verbal tasks but not on figural tasks. And the study from Cheung, Lau, 

Chan and Wu (2004) showed no gender differences when comparing verbal and figural divergent 

thinking scores. 

 All in all, these studies show that research on gender comparison on verbal and figural 

divergent thinking seems to be inconsistent and lacks an overall conclusion. Moreover, research on 

gender comparison and its relationship to divergent thinking is mostly confined to adults, 

adolescents and primary school children above the age of 6. Knowledge on the gender difference on 

divergent thinking of young children is still under development. 

Divergent thinking and its relationship to children 

 Research has shown that there is a definite correlation between divergent thinking and (early) 

childhood, with some even suggesting that early childhood is important in the development of 

divergent thinking (Diener, et al., 2016; Harrington, Block, & Block, 1983; Hoffman & Russ, 2012; 

Runco, 1992; Runco & Acar, 2012). Harrington, Block and Block (1983) have shown the possible 

predictive value of divergent thinking in early childhood and subsequent later creative performance. 

In their study, two divergent thinking tasks (Instances and Unusual Uses) were administered to four 

and five year olds. Seven years later creative performance was evaluated again. Results showed that 

early performance on the divergent thinking tests was positively correlated to preadolescent 

creativity, suggesting that divergent thinking during early childhood might be a predictor of creative 

performance during adolescence.  

 Mullinieaux and Dilalla (2009) also investigated the possible predictive role of creative 

potential, during preschool years, and early adolescent creativity. Pretend play, as a form of creative 

potential, was measured at the age of five. At the ages of 10 to 15 the participants were asked to 

complete two divergent thinking tasks (Test for Creative Thinking-Drawing Production and 

Alternative Uses Measure). Pretend play, observed at the age of five, was found to be a predictor of 

performance rates on both creative thinking tests. Results showed that more pretend play at the age 

of five, predicted higher scores on both creative thinking tests, supporting the theory proposed by 

Harrington and colleagues (1983). 

Gaps in existing literature 

 Although the relation between divergent thinking and children has been widely 

acknowledged, research on divergent thinking and gender comparison, as mentioned above, is 

usually confined to adolescents and adults. For example, the studies mentioned above regarding the 
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difference between verbal and figural divergent thinking have all been conducted with adult 

participants. Relatively little is known about divergent thinking and the possible gender differences 

during early childhood. Given that research has shown that early childhood might be an important 

factor in the development of divergent thinking and later creative performance, it is imperative to 

try to enhance our understanding of divergent thinking during early childhood, which can then be 

used, for example, to help design valuable and more effective educational programmes for schools 

and/or parents. The use of these educational programmes may help to ensure a better development 

of divergent thinking during early childhood. 

Current research 

 The aim of this research project is to explore the gender difference of divergent thinking in 

preschoolers, which leads to the following research question: What is the gender difference between 

the results of the verbal Alternative Uses and the figural Torrance Tests of Creative Thinking, in 

terms of originality and fluency, when measuring divergent thinking in four-year-olds? Because 

research on divergent thinking with four-year-olds is slim and research on gender differences offers 

no conclusive results, it is difficult to form a well-founded hypothesis. However, research shows us 

that, although language and verbal skills are still developing at the age of four (Jansonius-

Schultheiss, Drubble, & Hoogenkamp, 2012), girls tend to have a faster language development than 

boys (Cheung, & Lau, 2010). One could argue that girls will score higher on verbal tests than boys, 

due to their slight advantage with regards to language development. According to the Greater Male 

Variability, males tend to score higher on mathematical and spatial abilities than females (Lau, & 

Cheung, 2015). One could argue that boys may score higher on figural divergent thinking tasks, 

which requires spatial abilities, than girls. The current research tries to explore these possible 

gender differences on verbal and figural divergent thinking.  

Method 

Participants  

 Four primary schools in the Netherlands have agreed to participate in this project. 

Participants were four-year-olds (N=100, girls N=53, boys N=47), with a mean age of 4.43 years 

and a standard deviation of .28. Several schools in the Netherlands were approached to participate 

in this project. Schools, who were interested in participating, received an email containing the 

details of this project. When they agreed to participate, permission forms were send out to the 

parents. Only the children, whose parents signed a permission form, were included in this sample. 

Materials 

 To test divergent thinking, two tests were selected: Alternative Uses (AU) as a verbal 

divergent thinking test and the Torrance Tests of Creative Thinking (TTCT) as a figural divergent 

thinking test. Both tests are seen as valid measures of divergent thinking (Batey & Furnham, 2006; 
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Cho et al, 2010; Clapham, 2004; Gilhooly, Fioratou, Anthony, & Wynn, 2007; Kim, 2006; Runco, 

1992; Runco & Acar, 2012). 

 The AU test we used in this study was adjusted from what Gilhooly and colleagues (2007) 

used in their study. It consists of six pictures, each depicting a different object: a washcloth, a brick, 

a broom, a basket, a fishing net, and a spoon. For each item, the participant is asked to name what 

they see and is then asked to describe or come up with as many different uses for said object as 

possible. Two scores are calculated from the child’s responses to six objects: (1) fluency, the 

number of acceptable uses generated by the child and (2) originality, the number of acceptable uses 

given by a child (Hoffmann & Russ, 2012; Runco, 1992). 

 The TTCT consists of three activities: picture construction, picture completion and repeated 

figures of lines. Each activity requires about ten minutes to complete. Just like the AU, we adjusted 

the TTCT to better suit our participants’ age category; we translated the activities in Dutch and 

simplified the instructions. Activity 1 consists of a stimulus in the shape of an egg. Participants are 

required to incorporate the stimulus in their picture construction. Activity 2 consists of 10 

incomplete figures. The participant is asked to use the incomplete figure and, by adding lines, 

colour and details, to try and create as many pictures or objects as possible. Activity 3 consists of 

three pages of sets of parallel lines. The participant is asked to use the pairs of lines and incorporate 

them in their picture, to try and create as many pictures or objects as possible (Clapham, 2004; Cho, 

et al., 2010; Kim, 2006). Both the AU and the TTCT were scored for fluency and originality.  

Procedure 

 The participants were asked to accompany the researcher to a slightly secluded room, where 

they were invited to sit by a table. All participants were tested using both the AU and the TTCT, 

however it was ensured that none of the participants was tested twice on the same day, to prevent 

wearing out the participants, which can possibly compromise the results. Both tests were recorded, 

using a video camera on a tripod, with the camera facing the participant and a part of the table (to 

capture the drawing process during the TTCT). Each test started with a small conversation between 

researcher and participant to help the participant feel more at ease and become familiar with the 

researcher. Topics ranged from family and friends, favourite past-times or hobbies and school 

experiences. 

The Alternative Uses test 

 Each AU test was preceded with an example to introduce the participant to the test and to 

ensure that the participant understood what was asked of him or her. The six pictures were lying 

face down, so the participant couldn’t see their contents. Using a newspaper, the researcher 

demonstrated the main use (reading) and several different uses of a newspaper, using thinking out 

loud tactics (“Maybe I can think of something else to use a newspaper for”), providing examples 



Master Thesis - Divergent Thinking 

M. Buitink - 3762688 

(Folding a hat or an aeroplane from the newspaper and showing it to the participant) and inviting 

the participant to think along with the researcher for possible uses (“Can you think of anything else 

that we can use a newspaper for?”). After the example with the newspaper, the participant was 

asked if he/she understood what the task comprised of and, on receiving an affirmative, was 

presented with each of the pictures of the AU. All pictures were shown in a random sequence 

among the participants. The participant was asked to name the object on the picture and try to come 

up with as many different uses as possible. During the test the researcher provided the participant 

with many compliments to keep the participant inspired and motivated. If the participant paused, 

several prompts were provided (“Can you think of more uses for * ”; Do you want to think about it 

some more?”). When the participant indicated that he/she was unable to think of any more uses, the 

researcher presented the next picture. The test took about 12 to 24 minutes to complete. When the 

test was completed, the participant was thanked for their time and complimented for their effort and 

escorted back to the class. 

The Torrance Tests of Creative Thinking 

 With each TTCT test the participant was presented with a number of colourful pens. Each 

test comprised of three items and each item took about 10 minutes to complete. All three items were 

printed on different sheets of paper and were turned face down at the beginning of the test. When 

the participant indicated that he/she was finished, the researcher asked what the participant had 

drawn and the participant was asked to name each picture. When the test was completed, the 

participant was thanked for their time and complimented for their effort and escorted back to the 

class. 

Scoring AU and TTCT 

  The responses of 100 children to the items of the AU and the TTCT were scored for fluency 

(number of acceptable ideas) and originality (number of original ideas). Fluency for both TTCT and 

AU was scored based on the number of responses. Each response was given 1 point. The fluency 

scores for each response were then added to form a total fluency score per participant per different 

test. For both tests originality was scored based on the frequency of the response. The more 

frequent a response was mentioned by children for the same item, the less original the response was, 

which meant a lower originality score. To determine the originality scores, a response, that was 

mentioned by less than 5% of the participants, was given 2 points; a response, that was mentioned 

by 5 till 10% of the participants, was given 1 point and a response, that was mentioned by more 

than 10%, was given 0 points. The originality scores for each response were then added to form a 

total originality score per participant per different test. 

Results 
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 This study aims to explore the possible gender differences between children’s performance 

on verbal divergent thinking task (i.e. AU task) and on figural divergent thinking task (i.e. TTCT 

test). As explained in the Method, divergent thinking in both tasks is evaluated on fluency and 

originality. To examine the differences between two tasks and taking gender into consideration, a 

repeated measures MANOVA is conducted, in which the type of tasks is the within subject factor 

and the gender is the between subject factor. Boxplots and Shapiro-Wilk statistics indicate that the 

assumption of normality s supported; Fmax is 1.399, demonstrating homogeneity of variances; and 

Mauchly’s test indicates that the assumption of sphericity is not violated. Table 1 presents the 

number of participants, means and standard deviations of the AU and the TTCT for both genders 

and the total scores.  

 

Table 1 

Number of participants, Means, and Standard Deviations for AU and TTCT 

 Girls (N = 53) Boys (N = 47) Total (N = 100) 

M SD M SD M SD 

TTCT Fluency 12.26 6.58 9.17 6.84 10.81 6.85 

Originality 9.09 5.38 8.32 5.79 8.73 5.56 

AU Fluency 16.19 7.42 15.45 6.59 15.84 7.01 

Originality 6,81 6,60 7,28 5,30 7,03 5,99 

 
Note. N = number of participants; M = means; SD = standard deviations 
 

 The results of the repeated measures MANOVA show that the main effect of the type of test, 

F (1,98) = 54.716, p < .001, partial η2 = .530, is significant, with an observed power of 1.000. The 

main effect of gender is also significant, F (1,98) = 4.380, p = .010, η2 = .091, with an observed 

power of .788. The interaction between the type of test and gender is not significant, F (1,98) = .695, 

p = .502, partial η2 = .014, with an observed power of .164.  

An ANOVA is used to analyse the gender and test differences on fluency and originality. 

For fluency, the effect of test type is significant, F (1,98) = 25.590, p < .001, partial η2 = .207, with 

an observed power of .999 and the effect of gender is significant, F (1,98) = 4.183, p = .044, partial 

η2 = .041, with an observed power of .526. Girls score significantly higher on fluency (M = 14.226, 

SD = .643) than boys (M = 12.309, SD = .683). The interaction between the test type and gender is 

not significant, F (1,98) = 1.360, p = .246, η2 = .014, with an observed power of .211. 

For originality, a slight significant effect for the type of test is found, F (1,98) = 4.158, p 

= .044, partial η2 = .041, with an observed power of .524. No gender effect is found for originality, 
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F (1, 98) = .035, p = .852, partial η2 = .000, with an observed power of .054. However, although no 

significant gender effect was found, overall girls (M = 7.953, SD = .569) did tend to score slightly 

higher than boys (M = 7.798, SD = .604) on originality. The interaction between the test type and 

gender is not significant, F (1,98) = .579, p = .449, η2 = .006, with an observed power of .117. 

Figure 1 shows the means for fluency and originality for girls and boys. 

 

Figure 1. Gender means for Fluency and Originality 

 

Figure 1. Means for Fluency and Originality. Blue indicates girls’ mean, green indicates boys’ mean. 

 

 Although the results of the AU and the TTCT cannot be compared directly, results show that 

participants tend to score higher on verbal fluency (M = 15.818, SD = .705) in comparison to figural 

fluency (M = 10.717, SD = .671). The opposite was found when looking at verbal and figural 

originality; results here show that the participants tend to score higher on figural originality (M = 

8.707, SD = .559), in comparison to verbal originality (M = 7.044, SD = .604). Figure 2 shows the 

means for fluency and originality for the figural TTCT and the verbal AU. 

 

 

 

 

 

 

 

 



Master Thesis - Divergent Thinking 

M. Buitink - 3762688 

 

 

 

Figure 2. Figural and verbal means for Fluency and Originality 

 

Figure 2. Means for fluency and originality. Purple indicates the mean on the TTCT; blue indicates the mean on the AU. 

The TTCT is a figural divergent thinking test and the AU a verbal divergent thinking test. 

 

Discussion 

Current research 

 Past research has shown that early childhood might be an important period in the 

development of divergent thinking and for later creative performance (Diener, et al., 2016; 

Harrington, Block, & Block, 1983; Hoffman & Russ, 2012; Runco, 1992; Runco & Acar, 2012). 

However little research has been conducted on divergent thinking during the early childhood. When 

examining divergent thinking, research often makes a distinction between verbal and figural 

divergent thinking, with both components possibly activating different brain regions (Boccia, et al., 

2015; Clapham, 2004; Foster, et al., 2005). Another important aspect of studying divergent thinking 

is gender differences. Previous studies have shown that research about gender difference and 

divergent thinking yields different results (Lau, & Cheung, 2010). There is also a distinct lack of 

research on gender differences with regards to divergent thinking during the early childhood. This 

study tries to fill this void and explore the gender difference between verbal and figural divergent 

thinking in 4-year-olds. A more thorough understanding of divergent thinking in early childhood 

and possible gender differences could help for example to design more effective educational 
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programmes for schools or parents to enhance the development of divergent thinking during early 

childhood. 

Gender differences 

 With regards to gender differences: figure 1 in the Results section shows that girls tend to 

score higher on both verbal and figural fluency. However, no significant gender effect was found 

for originality, although girls did tend to score slightly higher on originality in comparison to their 

male counterparts. These findings corroborate in parts the results of Kuhn and Hollings (2009), who 

also found that girls tend to score significantly higher than boys on both fluency and originality. 

These findings are also congruent with the results that Kousoulas and Mega (2009) found in their 

study, carried out in Greece. In their study, girls outperformed boys on fluency, but not on 

originality. Kousoulas and Mega also reported that originality was not influenced by gender and 

they proposed that the gender differences found for fluency, especially for verbal fluency, can be 

explained due to girls’ slightly more advanced language development, which means girls tend to be 

more fluent and are able to express themselves better, which could lead to higher divergent thinking 

scores on fluency. Baer and Kaufman (2008) also argued that preschool girls are linguistically more 

competent than preschool boys, which might explain higher scores on divergent thinking tests. 

Moreover, Baer and Kaufman argued that the lack of gender influence on originality might be 

explained by the idea that children, at such an early age, may not yet exhibit the kind of creative 

achievement on originality in which gender differences are apparent. 

Figural and verbal divergent thinking 

 The findings about the difference between figural and verbal divergent thinking cannot lead 

to any conclusion due to the different testing stimuli. However, they used the same scoring method: 

fluency scores are determined by the number of reasonable ideas, and originality scores are 

determined by the infrequency of generated ideas. It might therefore be valuable to note that 

opposite trends of fluency and originality between genders were found when comparing the figural 

TTCT and the verbal AU; participants tend to score higher on figural originality in comparison to 

verbal originality. The opposite was found for fluency; here, participants tend to score higher on 

verbal fluency rather than figural fluency.  

 The overall higher verbal fluency scores in comparison to figural fluency scores were also 

found in Lau and Cheung’s study (2010). One could argue that the higher verbal fluency scores 

could be attributed to the type of tests that were used in this particular research project. Fluency, in 

this study, is described as the number of acceptable ideas. The TTCT has a limited number of 

drawings (a total of 26 drawings), which means that a participant can generate up to 26 acceptable 

ideas (one for each drawing). The AU, on the contrary, has no limit on the number of acceptable 

ideas a participant can produce per object. In theory this could mean that a participant could get a 
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higher verbal fluency score (on the AU), simply due to the lack of a set number of ideas, as is the 

case with the TTCT fluency scores. 

 One possible explanation for the lower verbal originality scores compared to the figural 

originality scores, and one certainly worth investigating, could be the cultural influence on the 

ability to produce original ideas. According to Chan et al. (2001) originality scores could be 

culturally specific, more so than fluency scores. At the age of four, children in the Netherlands are 

taught that certain objects are used for only one or two purposes (a toothbrush for example is only 

used for brushing your teeth, not for cleaning the toilet or for crafting). This idea of only using an 

object for one single purpose is instilled during early childhood and this type of conditioning 

discourages young children to think of multiple purposes for certain objects, which may in turn 

influence their ability to think of original ideas. Drawing on the contrary is stimulated and praised 

during early childhood, especially at school, and children are encouraged to develop and hone their 

drawing skills. Since the originality scores from the AU are based on the ability to produce multiple, 

original uses for an object, it could explain the lower scores in comparison to the TTCT scores, 

which relies on drawing multiple original ideas. 

Strengths and weaknesses 

 This study has several aspects that could use some improvement. The four primary schools 

used in this study were from roughly the same area in the Netherlands and the same setting (a 

suburban setting), which makes it difficult to generalise these findings to the whole country. With 

regards to the testing procedure, testing of both the AU and the TTCT were done in relatively open 

spaces or large rooms, which meant little privacy and could provide several distractions during the 

testing (such as people walking in and out of the room). This may have impacted the results. 

 However, this study also has several strong points that work in its favour. The boy-girl ratio 

was almost evenly distributed, with 53 girls and 47 boys, which meant that comparison between 

these two groups was possible. The two divergent thinking tests that were used, are both seen as 

valid measures of divergent thinking (Batey & Furnham, 2006; Cho et al, 2010; Clapham, 2004; 

Gilhooly, Fioratou, Anthony, & Wynn, 2007; Kim, 2006; Runco, 1992; Runco & Acar, 2012). 

Especially the TTCT is one of the most used tests when measuring divergent thinking (Runco, & 

Acar, 2012). The results showed that the assumptions of normality, homogeneity of variance and 

sphericity were all met, which lends more credit to the results.  

Recommendations for further research 

 Although the sample size was adequate for this particular study, further research could 

include a larger sample, to further investigate divergent thinking in early childhood. The use of 

other divergent thinking tests in addition to the two used in this study, may also offer more insight. 

Because this study was conducted in four schools that were largely comparable in terms of type of 
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education and setting (all four schools were situated in suburban areas for example), additional 

studies could include different settings, such as big city schools, rural schools etc.. There is also a 

definite lack of longitudinal research on divergent thinking, its development and possible gender 

differences at different ages. Further research could include continuation of this study through 

different stages of childhood.  

Conclusion 

 This study suggests that, even at the age of four, there are significant gender differences 

when testing divergent thinking. It is important to continue investigating the relationship between 

divergent thinking, early childhood and gender differences, to gain better understanding of the 

development of divergent thinking, which, in turn, can help us to create environments and 

educational programmes that help children develop divergent thinking to its utmost potential. 
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