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Abstract

:

The importance of creativity in the training of people gained special relevance with the PISA Tests of the OECD, which, for the first time, evaluated the general creativity of 15-year-old students in 2022. This descriptive and quantitative study focuses on the evaluation of linguistic creativity, using different classical instruments to measure divergent thinking and adding new ones, such as metaphorical capacity. Participants were 454 students in their last year of secondary education from eight Spanish educational centers. Results indicate moderate performance in divergent thinking tasks, with students exhibiting limitations in generating novel metaphors, often resorting to literal responses. Statistically significant differences according to gender were found in metaphor generation and in the alternate uses task. A correlation study reveals significant associations between metaphor generation and divergent thinking tasks. These highlight the differential role of semantic memory and cognitive processes involved in metaphor generation and divergent thinking. Finally, this study underlines the complexities and multicomponent nature of creativity as a first step to develop educational policies and interventions targeting creativity. Overall, the importance of addressing creativity in a transdisciplinary way and training teachers on techniques to channel creativity are highlighted, such as through the design of challenges or writing workshops.
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1. Introduction


1.1. Creativity and Its Role in Education


Creativity, as a broad concept embracing much more than artistic endeavors, has sparked lively research regarding its role within many social areas, such as the workplace or education. Indeed, creativity is considered a key 21st century skill that allows future citizens to cope with an uncertain future [1]. Nevertheless, the creativity construct has been nourished by multitude of socio-cultural and historical contexts. Hence, its conceptualization has been modified, shaped and reframed over long periods of time [2].



Despite the existence of many definitions of creativity, most of them share two essential characteristics: novelty and usefulness [3]. The former term is associated with newness or uniqueness, and the latter is related to meaningfulness or appropriateness [4]. In addition, researchers agree on the multi-componential nature of creativity [5].



Indeed, the existence of creativity domains has been extensively discussed since the early stages of this research field [6]. In recent years, a consensus has grown acknowledging the multi-componential nature of creativity, compiling both domain-specific and general features and also including social and cultural connections [7,8]. Moreover, some neuroimaging studies lean into this argument, offering supporting evidence that highlights the multifaceted character of creativity [9,10]. From a theoretical point of view, the well-known Amusement Park Theory (APT) states that there are four hierarchical stages that allow creative processes to occur, coming from initial requirements that must be present, such as a supportive environment or a basic level of intelligence and interest, followed by knowledge in general thematic areas, such as science or arts, and arriving at specific domains and microdomains, which correspond to concrete sub-themes and tasks [2,11].



Several theoretical and empirical proposals, rooted in different psychological perspectives, analyze the componential nature of creativity. On the one hand, personality traits of creative individuals have been examined by means of a vast quantity of research instruments [12], ranging from general personality tests to repertoires of specific creative factors. These studies pointed out the existence of certain personality traits, closely related to creativity [13]. Considering “The Big Five” personality model [14], these traits mainly correspond to the openness dimension [12,15]. On the other hand, the mechanisms involved in creative performance are also widely addressed in the literature. In this context, it is essential to define the item to be studied, which may be identified applying the “Four P” (person, process, product and press) model [16] or the more recent “Four C model” [17] with four levels of creative completion: “Big-C”, “Pro-C”, “little-C” and “mini-C”. This latter model amalgamates all the creativity manifestations during the learning process. Hence, nowadays, creativity and learning are thought to be processes working side by side, reinforcing each other by means of the interactions among the students, the community and the cultural context [18].



Therefore, schools are considered the perfect arena to develop the creative abilities of students to meet not only personal and professional, but also social needs [19]. By providing access to diverse perspectives, knowledge and experiences, education plays a crucial role in developing creativity in conjunction with other essential skills, such as communication, teamwork and adaptability. There is even a relationship between creativity and academic performance [20]. This is the reason why several international programs and initiatives, as well as national government policies, have placed creativity training at the forefront of the educational agenda [20]. This is the case of Spain, whose recent educational law [21] highlights that “creativity will be worked on in all subjects”. Lacking the release of the results of the PISA 2022 tests on general creativity, the few studies carried out for the Spanish population (most of them in primary education and now leaving those dedicated to the diagnosis of high-capacity students) show a low development into the secondary education stage.




1.2. Towards Creativity Assessment Instruments: Which Facet of Creativity Is Evaluated?


Based on this complex paradigm, there are several research lines regarding creativity in education, such as the study of the influence of personality traits, cognitive factors or education programs on creative processes, most of which are based on the assessment of creativity, by means of a wide range of instruments and settings [22,23]. Those assessment techniques may be classified into three major approaches: measuring creativity accomplishment, based on product generation; studying individual profiles and characteristics, which lead to creativity potential (cognitive abilities, personality, motivation, emotional characteristics and environmental traits); and the evaluation of creativity potential by means of predefined tasks [1].



The abundance of assessment approaches has sparked controversial debates among researchers since this fragmentation of settings may hinder the development of a comprehensive understanding of creativity and its underlying mechanisms. Hence, reviews have been published aiming to consolidate the existing knowledge and provide a comprehensive overview of the different approaches used to assess creativity [24,25,26,27]. In addition to the compilation of assessments, there is a growing recognition of the need for accuracy, homogenization and transparency in reporting creativity results [5]. Achieving these standards is crucial in advancing the field of creativity research, even though the complexity and multidimensional character of creativity still leave room for the improvement and consolidation of its understanding [28].



However, among all of these scattered assessment techniques, the conceptualization that Guilford stated in 1950 prevails [6], mainly because divergent thinking tests are still the most extensively used to evaluate creativity [29]. Indeed, it is considered that divergent thinking focuses on generating multiple ideas envisioning numerous potential answers to a task, problem or question, whereas convergent thinking involves finding the most appropriate answer to that particular task, question or problem [30].



Despite this fact, the assumption that divergent thinking necessarily represents creativity has faced dispute [31]. Researchers are recently more prone to adopting a more comprehensive approach by evaluating creativity by means of multiple approaches. That implies not evaluating isolated creativity domains, but considering the relationships between them and exploring convergent and divergent thinking processes [32], as well as taking into account further key aspects that forge each individual’s creativity profile [7]. By embracing this integrative perspective, researchers may underpin the complex nature of creativity.




1.3. Focusing on the Assessment of the Linguistic Domain of Creativity


Divergent thinking has been traditionally evaluated by open-ended prompts that ask us to think creatively [26]. In this context, the Torrance Test of Creative Thinking (TTCT) [33] and its derivatives have provided extensive evidence of their validity as creativity assessment instruments, shedding light on the correlation between general creative abilities and creative outcomes in different areas [34]. Among those divergent thinking tests, the Alternate Uses Task (AUT) has been the most widely used. It implies generating unusual or alternate uses of everyday objects, such as a brick, a box or a knife. This test holds a notable advantage in providing a solid indication of an individual’s overall ability to generate original ideas. However, it is important to note that despite its strengths, the AUT does have some limitations [35,36]. Regarding the AUT test score as a ubiquitous measure of each and every creativity domain, either scientific, linguistic, performance or daily, may lead to the consideration of a test score as the exclusive indicator of one’s creative potential [37,38], disregarding crucial differences between general and specific forms of creativity [39].



In this regard, there are numerous studies in the literature focused on specific areas of creativity [40], such as linguistic creativity, since languages are ought to be the vehicle to express creativity competency: “Language is a process of free creation; its laws and principles are fixed, but the manner in which the principles of generation are used is free and infinitely varied” [41]. Taking into account that linguistic creativity may also arise from not following the preestablished rules [42], there are different key points that directly influence this creativity domain, not fully conceptualized yet [43,44]. In this regard, the classic associative theory [45] states that creative processes involve establishing connections between apparently non-associated concepts. Some divergent thinking tasks based on this theory have shown encouraging reliability and validity in quantifying the semantic distance between words: words that usually appear in certain contexts are linked by a lower semantic distance, such as dog and cat, and this is related to low-creativity linguistic profiles [46]. One promising approach in this context is the application of computational methods in order to automate the scoring of semantic distance. For instance, the algorithm developed by Olson and collaborators [47] provides an effortless and open resource to assess creativity by naming unrelated words as a measure of divergent thinking.



Not only has linguistic creativity been considered in terms of semantic distance, but it has also been related to figurative language. In particular, the production of metaphors is a potential source of linguistic innovation, since they are considered the prototypical materialization of creative thinking [43,48]. In this context, the property attribution model states that the establishment of an abstract link (attributive category) is a requirement in order to reflect an unusual common characteristic between two apparently unrelated concepts [49]. In addition, semantic memory plays a key role allowing the retrieval of multiple elements, increasing the likelihood to create original connections between those elements [50,51]. Furthermore, metalinguistic skills are also needed in pursuance of using figurative language in a creative manner [52]. Nevertheless, these skills are developed later on in adolescence, after the capacity for figurative expression comprehension. Indeed, the ability to understand metaphors is directly related to semantic and cognition maturation and follows a highly linear trend [53], whereas the ability to produce metaphors displays a “U” fashion, from childhood up to adolescence [54]. Regardless, the comprehension and application of figurative language are non-necessarily sequential processes and may occur simultaneously.



Taking all of the above stated into account, this study is focused on exploring the links between the creative production of metaphors and different divergent thinking tasks: the alternate uses task and the naming of unrelated words (semantic distance). Its aim is to add up evidence regarding the influence of semantic networks on creative tasks, as well as to obtain insight into the different mechanisms and correlations underlying linguistic creativity. The spotlight of this investigation is on Spanish students in their last year of compulsory secondary school (fourth grade: between 15 and 16 years old), since their linguistic competencies may be mature enough to face the proposed linguistic creative tasks. Furthermore, their creative skills may shed light on the adequacy of the Spanish education system to develop these skills. Specifically, the research questions that nurture this work are:




	
What is the creative performance, in the linguistic domain, of Spanish students in their last year of compulsory secondary school?



	
Are there any differences according to the gender of students?



	
Are the three linguistic creativity tasks (metaphor generation, naming unrelated words and alternate uses task) correlated?










2. Methodology


2.1. Participants


A total of 454 Spanish students in their last year of compulsory secondary education participated in this research. Data were collected during the 2021–2022 academic year at eight different Spanish high school centers, from both rural and urban areas located in eastern Spain. There was gender homogeneity among the participants, with 49% male students and 51% female students (no participant marked the “other” category). The age of participants ranged from 14 to 17 years old, with the average age being 15 years old (mean 15.3, standard deviation 0.6), which is the typical age of students corresponding to this level in Spain. All students, teachers and legal tutors were thoroughly informed about the protocols and the aims of the investigation and agreed to participate. In this regard, the agreement documents provided by the Ethics Committee in Experimental Research of the University of Valencia were signed.




2.2. Instruments and Data Collection


Linguistic creativity was assessed by means of three different creativity tasks reported in previous studies: naming unrelated words, metaphor generation and the alternate uses task. In order to collect data, paper-based questionnaires were used, typically during 50 min of a standard class session in Spain. Both the teacher and a researcher were present while the tasks were completed by students. All the instructions for test completion were given by the researcher and a slide presentation with all the steps was shown.



The first creative task was the naming unrelated words task [47], where students were asked to generate 10 nouns (e.g., song) which are as different from each other as possible, in all meanings and uses of the words (e.g., song and ant). All words belonging to other syntactic categories were discarded (e.g., verbs as to sing or adjectives as beautiful) and only the first seven correct words were computed for each student. The scoring process was performed using a computational algorithm developed by the above-mentioned authors and available online [47]. The semantic distance between the words was evaluated from all 21 possible pairs of the seven words, taking the average and providing a percentage value. Commonly, scores ranged from 75 to 80 and usually scores bellow 50 indicated a misunderstanding of the test directions, such as naming antonymous words (e.g., white and black). This score, evaluated by means of a semantic distance/divergent thinking task, has been proven to be related to the ability of formulating creative and remote associations.



The second creative task, the ability to generate metaphors, was assessed by means of an instrument developed by Levorato and Cacciari [52] and later adapted by Kasirer and Mashal [55]. Students were asked to ideate metaphors to describe a total of 10 items. Each of those items refers to a particular feeling or emotion, for instance happiness, sadness, euphoria or frustration. Five of the items were formulated in order to promote a figurative reformulation (e.g., love is …), whereas the remaining five were presented in the form of a simile (e.g., feeling worthless is like …). Prior to the scoring process, inappropriate answers (decontextualized or empty) were discarded and then answers were classified into three categories: novel metaphors, which are unique and original (3 points); conventional metaphors, which are used commonly as an expression or idiom (2 points); and literal responses, which are merely descriptions or analogies without figurative meaning (1 point). All generated metaphors were evaluated by two researchers (one of them a philologist). The interrater reliability was superior at 85%. Those items with discrepancies were discussed by both researchers until they reached a consensus.



Finally, the alternate uses task was carried out by means of the PIC-J test [56,57], which is an adaptation of the TTCT [33], with high validity and reliability in Spanish students. This test assesses divergent thinking skills and the results are associated with the ability to produce multiple ideas and associations. Students were asked to come up with alternative uses for a rubber tube, considering any size and shape valid and even interconnections between different tubes. The scoring procedure is based on the conception of creativity described by Guildford [6], which establishes three categories: fluency, as the number of valid responses; flexibility, as the number of different areas or themes used to formulate the totality of responses; and originality, as the number of unique and unusual responses. A total of 36 particular areas were used in order to compute the flexibility of the students’ responses, classified into four degrees of novelty (e.g., blow/sip, 0 points of originality; scholarly uses, 1 point of originality; delivery, 2 points of originality; and lighting, 3 points of originality).




2.3. Data Analysis


The statistical analysis was carried out using SPSS software v28. Firstly, the mean and standard deviation for each of the studied creativity dimensions were calculated. Secondly, the Kolmogorov–Smirnov test was used to evaluate the normality of the distributions. Then, gender differences were investigated using either the Student’s t-test for independent samples (normally distributed variables) or the Mann–Whitney U test (non-normally distributed variables). Finally, the correlation between variables was analyzed via Pearson’s correlation. In all tests, the significance level was 0.05. The magnitude of the effect size was evaluated according to Cohen’s classification for behavioral sciences [58] by calculating the Hedges’s parameter g or alternatively applying the corresponding formula for non-parametric data when needed [59].





3. Results


3.1. Divergent Thinking Tasks and Creative Metaphor Generation Performance


The results corresponding to the creativity performance associated with each test are shown in Table 1. The values of creativity corresponding to the naming unrelated words task (M = 79.3; SD = 4.4) are considered moderate according to Olson and colleagues [47]. Nevertheless, this mean value lies on the upper level of the moderate interval, which may mean a slightly high ability of students to think divergently during their last level of compulsory education. In spite of that, the values corresponding to the metaphor generation task are, in general, low. This fact is directly related to the typology of responses produced by students, which are represented in Figure 1. As can be observed, a vast number of responses are classified as literal (1 point) or invalid (0 points) responses. Therefore, students are not able to produce novel metaphors appropriately and they resort to analogies or examples, rather than figurative expressions that are either conventional or ideated by themselves.



A higher variability among students was found in the scores of the alternate uses task. As is the case for the naming unrelated words task, this test also assesses the divergent thinking abilities of students. However, a further analysis of the data reveals that even though the fluidity (number of responses of each student) is usually high, the originality and flexibility scores are limited. For instance, as can be observed in Figure 2, the uses for the rubber tube generated by students mainly lie in the same categories (e.g., scholarly uses, ninth category; conduction, second category; storage, fifth category; and personal accessories, fourth category), all associated with low originality profiles.




3.2. Differences According to Gender


Regarding gender differences pertaining to the different creativity tasks, female and male students scored differently, with an outstanding exception for the naming unrelated words task. As can be observed in Table 2, female students ranked more highly than male students for the metaphor generation and alternate uses tasks, whereas equivalent punctuations were obtained for both genders for the naming unrelated words task. Hence, the Student’s t-test (normally distributed variable) and the Mann–Whitney U test (non-normally distributed variables) show only statistically significant differences according to gender for the latter mentioned tasks, both showing small size effects.




3.3. Correlation between Divergent Thinking Tasks and Creative Metaphor Generation


In order to shed light on the possible correlation between the values obtained in the different creativity tasks, Pearson’s correlation coefficients were calculated, and the results are compiled in Table 3. As can be observed, there are positive correlations among the scores of all the different creativity tasks, despite the low value of the correlation coefficient. However, significant correlations have only been found between the metaphor generation task and either the naming unrelated words (p = 0.035) or the alternate uses task (p = 0.001). Consequently, students who performed well in the generation of novel metaphors also managed to obtained good results when naming unrelated words and proposing alternative uses for the rubber tube. In spite of that, surprisingly, the performance in naming unrelated words does not correlate with the ability to come up with unconventional applications of an ordinary object (alternate uses task), even though both tasks have been extensively related to divergent thinking abilities [47].





4. Discussion


The current study explores the linguistic creativity of last-year compulsory secondary school Spanish students, by means of previously reported instruments mainly based on divergent thinking (naming unrelated words and alternate uses task), as well as metaphor generation. The data analysis revealed that students display moderate creative performance in the naming unrelated words task (within the typical interval between 75 and 80 [47]) and the alternate uses task (being the direct punctuation of the test, M = 33.6; SD = 16.9 [57]), whereas their performance in the metaphor generation test was lower than that reported by Kasirer and Mashal [55]. Indeed, the percentage of novel metaphors was only 7% among all computed responses. These results are in line with a study by Pont-Niclòs and colleagues [60], which comparably assessed the scientific and linguistic creativity of first-year secondary school Spanish students. Similar to the findings reported in this work, the pattern of answers of students in the metaphor generation task was mainly associated with their already existing mental representations based on personal experiences and observations. This may be an early stage prior to being able to come up with novel metaphors, since metaphor comprehension and generation have been found to share common brain region activations, even though further research in this field is needed [61,62].



Regarding the influence of gender on linguistic creativity performance, no differences were found in the naming unrelated words task. However, statistically significant differences were obtained for the metaphor generation and alternate uses tasks, with girls scoring higher than boys in both cases. In this context, it must be noted that the impact of gender on creativity is not fully understood, although researchers agree that females and males differ in their cognitive strategies and brain functional task sets when engaging in creativity processes [63,64], which may lead to mixed and inconclusive findings regarding the relationship between gender and creativity. In spite of that, the results herein reported for the naming unrelated words task are in consonance with those described by the authors of the assessing instrument, who found no differences among genders [47]. Regarding the differences found in the metaphor generation and alternate uses task, they may be associated with multiple factors, such as cognitive abilities, preferences or stereotypical factors, which may favor engagement with the task [65,66,67]. In the case of the metaphor generation task, equivalent differences among genders were found for first-year secondary school Spanish students [60], whereas for the alternate uses tasks, studies using the instrument herein reported reached contrary results [57,68].



The correlation between the three different tasks assessing creativity has also been explored. Two of the tasks are mainly related to divergent thinking (naming unrelated words and alternate uses tasks), while the other includes broader creative processes (metaphor generation task). These sorts of correlations have sparked much debate, since they are related to the general/domain-specificity nature of creativity and the processes implicated at creation [69,70]. Indeed, multiple recent studies have examined neuronal activity during the completion of creativity tests, aiming to shed light on the underlying mechanisms of creativity production at different domains and their possible common patterns.



Regarding metaphor generation, findings suggest the significance of both verbal knowledge and working memory functions in understanding and creating metaphors [71]. Hence, similarity is a crucial factor in metaphor processing [72], even though the fluency of ideas has also been found to be strongly related to the creation of novel metaphors [55]. While both conventional and novel metaphor generation are associated with attentional resources and inhibitory control, the process of creating novel metaphors involves a more intricate and diverse set of cognitive mechanisms, such as selective attention, divergent thinking and executive functions, which likely promote processes like cognitive flexibility and inhibitory control [73]. One common feature of these creative endeavors is found to be the semantic memory, which serves as the cognitive system responsible for storing factual information and knowledge, irrespective of the time or context in which it was acquired [50,74].



Therefore, the ability to access and connect disparate information from semantic memory contributes significantly to the generation of novel and innovative ideas, including naming unrelated words, proposing alternate uses and creating metaphors. Indeed, semantic distance is used in order to assess these creative tasks with high reliability and validity [47,55,75]. Nevertheless, the completion of these tasks relies on different semantic memory patterns: flexible and more interconnected semantic networks promote the high-creative production of metaphors [76]. Given the correlations obtained in this work, the metaphor generation, the alternate uses and the naming unrelated words tasks may require high versatility in order to combine remote concepts while inhibiting obvious associations, resulting in a significant correlation between all tasks.



Conversely, there were no significant correlations between the naming unrelated words task and the alternate uses for a rubber tube task, which is in contrast with the correlation found by Olson and colleagues [47] for alternate uses for a brick task. However, the authors point out the role of the object used for the alternate uses task in the generation of responses. This fact may be related to the role of episodic memory, which is involved in divergent creative thinking and which enhances the production of ideas during the alternate uses task depending on the object considered and the personal experiences and profile of the subject [77].




5. Conclusions


This study has summarized evidence concerning the multifaceted assessment of linguistic creativity during students’ last year of compulsory education in Spain. In particular, the results indicate moderate performance in divergent thinking tasks, while reporting limitations in generating novel metaphors. These findings point out the distinct yet interconnected processes underlying divergent thinking and metaphor generation. Understanding these processes is pivotal for designing and applying assessment tools to encompass various dimensions of creativity accurately within educational scenarios. Nevertheless, some potential limitations of this study have to be mentioned. Firstly, the sample of the study, although considerable, is not representative. Further studies will be carried out on a larger and more delocalized population. In addition, only the last course of compulsory secondary education has been investigated. Hence, expanding this research to all levels of secondary education would shed light on the progression of creativity competencies and the influence of the educational system on their promotion. Finally, the assessment tools used, although validated and widely used, may be refined and complemented by using additional instruments for different creativity domains, such as scientific [78] or artistic [79] domains, and also tests dealing with preferences and self-perceptions on creativity endeavors [80,81]. This combination may provide a more integrative and complete insight into the creativity profiles of students.



The results obtained for this Spanish population cannot be interpreted as positive and it will be necessary to corroborate them with the general measurements of the OECD PISA Tests when these are published. This organization has set an educational course based on competency learning, which implies the revaluation of creativity in educational systems, particularly in the Spanish one. The recent LOMLOE educational law clearly states this, but it is too early to be able to evaluate its effectiveness in the matter of channeling creativity [21]. At this point, three years after its implementation, the results related to creativity are not good, as demonstrated in this study. Thus, it is advisable to continue paying attention to the assessment of creativity but also to encourage technical training for teachers because they are thought to play a key role in the promotion of these competencies [82]. In particular, the creative behaviors of teachers may result in creative emulation by students [83]. Moreover, tailoring creative interventions to classrooms, by including multiple representations, digital tools, novel experiences and expecting unexpected responses, may nurture the creative abilities of students [84] because they no longer only have to study creators but rather become small (or big) ones. Moreover, it is imperative to adopt a transdisciplinary approach to promote creativity across all domains. The cultivation of creativity is not confined to a single subject area; instead, it needs integration throughout the educational spectrum. Consequently, training educators and educational professionals is essential, not only to raise awareness about the importance of creativity, but also to provide specific tools to design didactic interventions fostering transdisciplinary creativity [85,86].



In summary, the current study quantitatively examined the linguistic creativity of last-year compulsory secondary school students by means of tasks rooted in different creative processes. The results herein reported point out the importance of integrating creativity into educational policies and practices, calling for holistic approaches that recognize the multifaceted nature of creativity since it is an essential competency for innovation and adaptability in this ever-changing world.
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Appendix A


The categories corresponding to the alternate uses task were those described by the authors of the standardized PIC-J test [57].





 





Table A1. Pearson’s correlation coefficient of the creativity performance in the different tasks.






Table A1. Pearson’s correlation coefficient of the creativity performance in the different tasks.





	Category of Responses
	Description of the Uses Proposed by Students





	1
	Blowing, smelling, slurping



	2
	Conduction



	3
	Playing, toys



	4
	Personal accessories



	5
	Storing



	6
	Attacking, weapons



	7
	Protecting, shelter, isolation



	8
	Holding



	9
	Scholarly uses



	10
	Sports



	11
	Construction



	12
	Sanitary and scientific uses



	13
	Looking into



	14
	General tools



	15
	Decoration



	16
	Home tools



	17
	Clothing



	18
	Grabbing, catching, dragging



	19
	Tying



	10
	Making noises



	21
	Travelling, transporting



	22
	Communication



	23
	Job tools (such as carpentry)



	24
	Molding



	25
	Floating



	26
	Indicating, lightening



	27
	Hiding



	28
	Recycling, change of state



	29
	Climbing, going up



	30
	Geometric assemblies



	31
	Connecting



	32
	Food



	33
	Body parts



	34
	Measuring



	35
	Magic or fantasy tools



	36
	Other uses not fitting in any of the above categories







From 1 to 7: 0 points of originality; From 8 to 18: 1 point of originality; From 19 to 24: 2 points of originality; From 25 to 36: 3 points of originality.
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Figure 1. Classification of students’ responses for the metaphor generation task. 
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Figure 2. Classification of students’ responses for the alternate uses task. From 1 to 7: 0 points of originality; from 8 to 18: 1 point of originality; from 19 to 24: 2 points of originality; from 25 to 36: 3 points of originality. A description for each category can be found in Appendix A (Table A1). 






Figure 2. Classification of students’ responses for the alternate uses task. From 1 to 7: 0 points of originality; from 8 to 18: 1 point of originality; from 19 to 24: 2 points of originality; from 25 to 36: 3 points of originality. A description for each category can be found in Appendix A (Table A1).



[image: Education 14 00153 g002]







 





Table 1. Descriptive statistics for each creativity task (N = 454).
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	Creativity Test
	Min
	Max
	Mean
	SD





	Naming unrelated words
	64.4
	90.8
	79.3
	4.4



	Metaphor generation *
	1
	25
	11.2
	4.6



	Alternate Uses Task (Total) *
	3
	89
	33.6
	16.9



	Alternate Uses Task (Fluidity) *
	1
	35
	12.8
	6.3



	Alternate Uses Task (Flexibility) *
	1
	21
	8.8
	3.6



	Alternate Uses Task (Originality) *
	0
	42
	12.0
	7.7







* Non-normally distributed variable; SD: standard deviation.













 





Table 2. Differences in creativity task performance according to gender.
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Creativity Test

	
Gender

	
Mean

	
SD

	
z

	
p

	
g






	
Naming unrelated words

	
Female

	
79.08

	
4.17

	
0.94

	
0.34

	
-




	

	
Male

	
79.51

	
4.71




	
Metaphor generation *

	
Female

	
11.76

	
4.65

	
2.40

	
0.01 **

	
0.11




	

	
Male

	
10.54

	
4.37




	
Alternate Uses Task (Total) *

	
Female

	
36.75

	
17.07

	
3.60

	
<0.001 ***

	
0.17




	

	
Male

	
30.37

	
16.10








* Non-normally distributed variable; SD: standard deviation; **: There are statistically significant differences at the 0.01 level; ***: There are statistically significant differences at the 0.001 level.













 





Table 3. Pearson’s correlation coefficient of creativity performance for different tasks.
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	Creativity Test
	Naming Unrelated Words
	Metaphor

Generation
	Alternate Uses Task





	Naming unrelated words
	1
	0.0108 *
	0.030



	Metaphor generation *
	0.108 *
	1
	0.351 **



	Alternate Uses Task (Total) *
	0.030
	0.351 **
	1







* Non-normally distributed variable; *: There are statistically significant differences at the 0.05 level; **: There are statistically significant differences at the 0.01 level.
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