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A B S T R A C T

Word problem-solving is a critical yet challenging mathematical skill for primary school children. 
This study examined the role of domain-general and mathematical creative potential in word 
problem-solving while accounting for fluid intelligence, problem representation, and computa
tion skills. Additionally, it explored whether creative potential’s influence varied across problem 
types. A total of 310 fourth and fifth graders were assessed on domain-general convergent cre
ative potential, mathematical creative potential, intelligence, problem representation, and 
computation skills. They solved three types of problems with increasing complexity: (1) consis
tent problems, where relational terms align with the required operation (e.g., less than requiring 
subtraction); (2) inconsistent problems, where relational terms misalign with the operation (e.g., 
less than requiring addition); and (3) complex problems, involving intricate narratives or non- 
standard scenarios requiring world semantics and strong representational skills. General linear 
mixed models, accounting for school and classroom effects, revealed that the association between 
creative potential and performance varied according to the nature of creative potential (domain- 
general vs. mathematical) and the problem type. Neither form of creative potential predicted 
performance on consistent problems. Mathematical creative potential was positively associated 
with performance on inconsistent problems, and both domain-general convergent and mathe
matical creative potential showed positive associations with performance on complex problems. 
These findings highlight creativity’s unique role in word problem-solving and suggest that 
fostering creative potential in education may enhance children’s ability to tackle difficult 
problems.

1. Introduction

The development of word problem-solving skills is a central objective of mathematical education worldwide (Daroczy et al., 2015). 
Word problem-solving, defined as the ability to solve mathematical problems presented in verbal form (Jaffe & Bolger, 2023), enables 
children to learn how to apply mathematical concepts to real-life, meaningful contexts (Căprioară, 2015). As such, this skill is a strong 
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predictor of educational and occupational success, as well as general well-being (Fries & Pietschnig, 2022; Gerardi et al., 2013; 
Pongsakdi et al., 2020; Swanson & Fung, 2016). Despite its significance, children face specific and persistent difficulties in solving 
word problems (De Blas et al., 2021; Powell et al., 2020). Therefore, it is essential to investigate the underlying factors that contribute 
to this ability in order to devise more effective interventions to promote its development.

One factor that is gaining recognition as important in mathematical learning is creativity (Bicer et al., 2021). Creativity is a 
multidimensional phenomenon (Sternberg & Lubart, 1996), broadly defined as the ability to produce original and effective contents in 
a specific context at a given time (Amabile, 2019; Barbot et al., 2015; Runco & Jaeger, 2012). Despite growing evidence linking 
creativity to mathematical achievement, no study to date has directly examined whether the ability to generate creative ideas plays a 
role in word problem-solving, nor whether different types of word problems draw on creative thinking to different extents. Thus, the 
present exploratory study aimed to advance previous work by investigating the specific contribution of creative potential to children’s 
word problem-solving abilities, while controlling for key factors previously shown to influence this ability (i.e., fluid intelligence, 
problem representation ability, and computation skills). Furthermore, we examined whether the role of creative potential differs 
depending on problem type, by presenting children with three categories of problems typically found in school that vary in their level 
of complexity. Given the persistent challenges students face with word problem-solving, clarifying the role of creative potential in this 
process holds both theoretical and practical implications for educational practices.

1.1. Creativity and creative potential: definition and theoretical background

Creativity has been defined in multiple ways (Glăveanu & Beghetto, 2021; Runco & Jaeger, 2012; Simonton, 2018; Stein, 1953), 
reflecting its multifaceted nature. Despite this diversity, a widely accepted definition identifies creativity as requiring both originality 
and effectiveness (Runco & Jaeger, 2012). These two criteria capture creativity as an achievement. However, much of the creative 
process does not immediately satisfy these two requirements, while still constituting a meaningful part of a creative act that may 
eventually lead to the emergence of an original and effective idea. To account for this broader phenomenology, Corazza (2016)
proposed a dynamic definition of creativity based on potential originality and effectiveness. By the introduction of the concept of 
potential, this definition involves the entire phenomenology of a creative act, including both inconclusive instances and achievements.

Within this framework, creative potential refers to the latent ability to produce original and effective work (Barbot et al., 2015; 
Corazza & Glaveanu, 2020; Walberg, 1988) being constituted by a multifaceted and partially domain-specific set of resources (Barbot 
et al., 2015). Though, the notion of creative potential is not new: already Guilford (1950) emphasized the importance of identifying 
individuals’ inventive potentialities. This construct is particularly relevant in developmental research or in scholastic environments, 
where opportunities, expertise, and contextual constraints often limit the expression of fully realized creative achievements (Agnoli 
et al., 2018; Runco et al., 2017). For this reason, the present study focuses on creative potential rather than on creative achievement, as 
creative potential provides a more appropriate construct for capturing children’s creative abilities (Runco, 2003).

The assessment of creative potential largely relies on tasks measuring idea generation, a core element of a creative process (Corazza 
& Agnoli, 2026; Reiter-Palmon et al., 2019). Idea generation is commonly conceptualized as involving two thinking modalities: 
divergent and convergent thinking (Brophy, 2001; Cropley, 2006; Guilford, 1967; Runco & Acar, 2012). Divergent thinking is the 
ability to produce many possible alternative solutions to an open-ended problem employing an exploratory modality; conversely, 
convergent thinking is the ability to arrive at a unique creative solution to a given problem or to integrate several elements in a 
unifying and synthetic new form of thought and action (Cropley, 2006; Gabora, 2018; Mumford & McIntosh, 2017).

According to the traditional models, divergent thinking can be measured mainly through four key indicators: fluency, flexibility, 
originality, and - even if less frequently used in research - elaboration (Guilford, 1967; Reiter-Palmon et al., 2019; Torrance, 1974). 
Fluency refers to the number of ideas or responses creative agents can produce during their divergent exploration. Flexibility concerns 
the diversity or range of categories represented within those responses or the number of changes of categories during the divergent 
exploration (Acar & Runco, 2017; Mastria et al., 2021). Originality indicates the infrequency or uniqueness of ideas generated using a 
frequentist approach (Reiter-Palmon et al., 2019), as well as represents the quality of the responses if ideas are evaluated for un
commonness, remoteness, and cleverness (Reiter-Palmon et al., 2019; Silvia, 2011). Finally, elaboration captures the degree of detail 
and development provided in each response. Originality, in particular, is intended as a core criterion for the measurement of individual 
creative potential, since originality is, as opposed to the other measurement criteria, one of the defining elements of the concept of 
creativity (Corazza, 2016; Rothenberg & Hausman, 1976; Runco, 1988; Runco et al., 2005; Runco & Jaeger, 2012).

Originality does not only pertain to the domain of divergent thinking, but it can emerge also through a convergent idea generation 
(Corazza & Agnoli, 2022, 2026; Lubart et al., 2011; Mumford & McIntosh, 2017). Measurement methods, such as the Evaluation of 
Creative Potential (EPoC; Lubart et al., 2011), explore the potential of generating original responses with convergent thinking tasks, 
requiring integrating and synthetizing a series of information in a new, unified, original idea. In the present study, we will specifically 
refer to children’s potential ability as the ability to produce original responses, thus measuring in both convergent and divergent tasks 
the originality of the produced responses, taking into account, in the case of divergent thinking, the influencing factor of response 
fluency (Forthmann et al., 2020).

1.2. Domain-specific vs. domain-general creative potential

A fundamental question in creativity research is whether creativity can be expressed independently of the knowledge domain in 
which new ideas are generated, or whether it is inherently tied to the specific knowledge required to produce those ideas; in other 
words, whether creativity is domain-general or domain-specific. Some researchers argue that creativity is domain-general, suggesting 
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that the processes involved in creative thinking are consistent across different knowledge domains (e.g., Plucker, 1999). Others 
contend that creativity is always linked to a particular form of knowledge, such as the mathematical or verbal domain, since expertise 
and knowledge in a specific field are necessary for creative expression (Bear, 2012). Empirical findings provide support for both 
perspectives (e.g., Huang et al., 2017; Jeon et al., 2011; Plucker, 2004), and hybrid models have emerged conceptualizing that ability 
to produce creative work is partly domain-general and partly domain-specific (Barbot et al., 2016; Sternberg, 1999). One influential 
hybrid framework is the Amusement Park Theoretical (APT) model of creativity (Baer & Kaufman, 2005), which conceptualizes 
creativity as a hierarchical system in which general creative prerequisites support increasingly domain-specific expressions of crea
tivity. The model distinguishes four levels—initial requirements, general thematic areas, domains, and microdomains—with 
domain-specific knowledge becoming progressively more central at each level while remaining grounded in domain-general creative 
potential. Following the APT framework, the present study aimed to examine the combined and unique influence of domain-general 
and domain-specific creative potential—namely mathematical creative potential—in the context of word problem-solving.

Mathematical creative potential has been defined in various ways, and a clear consensus is still lacking (Haavold, 2018; Tubb et al., 
2020). Nevertheless, a commonly accepted view conceptualizes mathematical creative potential as the divergent production of ideas 
within mathematical contexts and the ability to overcome fixation in mathematical problem solving (Haylock, 1987). In this sense, 
mathematical creative potential is the simultaneous activation of multiple ideas and sources of information in order to assemble 
several alternative solutions for mathematical tasks (Stolte et al., 2020). Consistent with these definitions and with previous studies in 
this field, the present study measures children’s mathematical creative potential in terms of mathematical divergent thinking (Kattou 
et al., 2013; Stolte et al., 2020), which can be intended as a reliable indicator of children’s mathematical creative potential (Runco & 
Acar, 2012).

Mathematical creative potential is believed to result from a combination of domain-specific and domain-general abilities (Baer, 
1991; Baer & Kaufman, 2005). Theoretical and empirical arguments agree that domain-specific creativity would be involved in 
executing complex tasks where prior knowledge is crucial (Leikin & Sriraman, 2022). In mathematics, such knowledge includes an 
understanding of fundamental concepts, formulas, and algorithms, such as algebraic rules or geometric theorems. Evidence suggests 
that knowledge acts as a precondition for mathematical creativity to emerge (Kattou et al., 2013 ). This is different from stating that 
knowledge alone is responsible for creative expression; rather, its absence might pose a limiting factor (Haylock, 1987). The emphasis 
on knowledge implies that, in the mathematical domain, creativity should be considered as the culmination of a process requiring the 
acquisition of preliminary technical understanding and skills (Bahar et al., 2024; Elgrably & Leikin, 2021).

A growing body of empirical evidence has explored the role of creativity in mathematical learning (Leikin & Sriraman, 2022), 
revealing a positive association between mathematical performance and both domain-general and mathematical creativity (e.g., Bahar 
& Maker, 2011; Kattou et al., 2013; Leikin, 2009; Meier et al., 2021; Sak & Maker, 2006; Schoevers et al., 2020). Studies on gifted 
children have further emphasized the association between mathematical ability and creativity, showing that gifted students 
demonstrate higher creativity in solving mathematical problems and in generating figural patterns (Assmus & Fritzlar, 2018; 2022). 
Indeed, creativity in mathematics may enable individuals to combine previously acquired knowledge in original ways, discover 
multiple and novel solutions to mathematical problems, recognize patterns, structures, and principles underlying complex mathe
matical concepts, generate new ideas, and formulate relevant questions (Bicer, 2021; Herianto et al., 2024; Kandemir & Gür, 2007; 
Liljedahl & Sriraman, 2006; Suherman et al., 2021). Moreover, creative thinking facilitates overcoming cognitive fixation, allowing 
individuals to explore alternative approaches from different perspectives (Kozlowski et al., 2019; Leikin & Lev, 2007; Scheerer, 1963).

Notably, research suggests that the relationship between mathematics and creativity varies depending on the type of creativity 
being considered. A meta-analysis by Bicer et al. (2021), which synthesized data from 11,418 children and adolescents, found a 
stronger association between mathematical achievement and mathematical creativity compared to domain-general creativity. 
Regarding domain-general creativity, De Vink et al. (2022) confirmed that both divergent and convergent thinking contribute to 
solving non-verbal arithmetic problems in primary school children; yet performance relied more heavily on convergent thinking, 
which is crucial for effectively synthesizing new information and integrating it with prior knowledge.

However, most research exploring the relationship between creativity and math performance has focused on tasks assessing general 
math abilities (e.g., De Vink et al., 2022; Kattou et al., 2013; Kroesbergen & Schoevers, 2017; Vanutelli et al., 2021) or geometry (e.g., 
Schoevers et al., 2022). The present study aims to advance this line of research by examining whether creative potential contributes 
specifically to children’s ability to solve word problems.

1.3. Creative potential and word problem-solving

In primary school, children are presented with several types of word problems that differ in their complexity (Verschaffel et al., 
2020). According to the model proposed by Daroczy et al. (2015), three main components influence problem difficulty: (a) the lin
guistic complexity of the problem text itself, (b) the numerical complexity of the arithmetic problem, and (c) the interaction between 
the linguistic and numerical complexity of the problem. Regarding the interaction between linguistic and numerical complexity, 
literature highlights a lexical consistency phenomenon, which refers to the presence of linguistic cues or keywords that semantically 
elicit the required arithmetic operation, thus facilitating the way children solve the problem (de Koning et al., 2022; Hegarty et al., 
1995; Jaffe et al., 2023). In lexically consistent problems (hereafter consistent problems) the keyword (e.g., more) is semantically 
coherent or consistent with the arithmetic operation required to find the solution (e.g., addition). An example of a consistent problem 
is: “Emma has 12 apples. Jenny has 5 apples more than Emma. How many apples does Jenny have?”. In lexically inconsistent problems 
(hereafter named inconsistent problems), the keyword (e.g., more) is semantically incoherent with the arithmetic operation (i.e., 
subtraction). For instance: “Emma has 12 apples. She has 5 apples more than Jenny. How many apples does Jenny have?”.
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Many studies have demonstrated that performance accuracy is significantly lower on inconsistent problems compared to consistent 
ones (Jarosz & Jaeger, 2019; Lubin et al., 2013, 2016; Mayer & Hegarty, 1996; Pape, 2003). Importantly, the most common mistake in 
inconsistent problems is the reversal error, namely mistakenly applying the operation suggested by the relational term (Boote & Boote, 
2018; Lewis & Mayer, 1987; Ventura-Campos et al., 2022). In consistent problems, individuals can rely on the keyword to determine 
the correct arithmetic operation. However, in inconsistent problems, cognitive load increases as students must override their auto
matic associations between linguistic cues and mathematical operations and revise their initial problem representation (Lubin et al., 
2013; Passolunghi et al., 2022). Because children are explicitly and implicitly taught to associate certain words with specific operations 
(e.g., “more than” = addition; “less than” = subtraction; Powell et al., 2022), these habitual semantic associations can create mental 
fixation, which can make coming up with new ideas and more appropriate solutions difficult (Smith, 2008). In this context, creative 
potential may be relevant: the ability to generate original ideas through divergent or convergent thinking (which is one of the main 
indicators of an individual’s creative potential; Agnoli et al., 2018; Barbot et al., 2015; Lubart et al., 2013) is often associated with 
cognitive flexibility and the ability to overcome fixation (Agnoli et al., 2023a; Haavold & Sriraman, 2022; Leikin & Lev, 2007; 
Scheerer, 1963). Thus, the potential to generate original ideas may help students break away from learned associations (Benedek & 
Neubauer, 2013), explore non-routine solution paths, and consider multiple ways to approach a problem (Haylock, 1997).

In everyday educational settings, children often encounter difficulties that go beyond simple lexical inconsistency, involving more 
complex problems with intricate situational narratives (Verschaffel et al., 2020). In these problems (hereafter complex problems), the 
required operation is not directly cued or contradicted by a relational keyword; instead, difficulty stems from an elaborate linguistic, as 
well as numerical complexity. Linguistic complexity may stem from long or syntactically complex sentences, the use of low-frequency 
or polysemous words, or the presence of irrelevant or hidden information. Numerical complexity depends on the properties of the 
numbers (e.g., magnitude, parity, type), the type and quantity of required operations, and the solution strategies needed (e.g., 
multi-step computation, memory retrieval). For example: “Every month, Ron’s mother spends 30 dollars on milk. How much does she spend 
in 12 months?” is a typical problem type that children encounter daily and is relatively simple to solve, involving straightforward 
vocabulary and a single multiplication. By contrast, “Every month, Ron’s mother spends 30.50 dollars on milk, 60.40 dollars on bread, and 
20.10 dollars on newspapers. How much does she spend each year?” is more demanding. The latter problem requires students to manage 
multiple pieces of information, perform multi-step calculations with decimal numbers, and integrate contextual knowledge recog
nizing that the term year introduces hidden data, as one year consists of 12 months. Creative potential may support complex word 
problem-solving through several complementary mechanisms. First, as in inconsistent problems, it may facilitate representation 
building, this is generating multiple plausible ways to interpret relations among quantities and to map them onto operations, avoiding 
fixations (Smith, 2008). Second, it may support integration and restructuring, as creative thinking allows children to connect problem 
elements (de Vink et al., 2022; Hadamard, 1996; Mann, 2005), and restructure the problem model when the first representation does 
not satisfy all constraints (Knoblich et al., 1999; Patrick & Ahmed, 2014). Third, it may contribute to adaptive search across strategies, 
balancing exploration (divergent generation of approaches) with exploitation (convergent evaluation and selection), a coordination 
that has been argued to support mathematical problem-solving particularly when tasks are less routine or involve multiple steps and 
constraints (de Vink et al., 2022; Haavold & Sriraman, 2022). Indeed, research shows that when faced with complex (and unfamiliar) 
problems, successful problem-solving requires combining both divergent and convergent thinking (Cropley et al., 2017). Moreover, 
according to the APT model of creativity (Baer & Kaufman, 2005), complex specific problems should require the involvement of both 
very specific creative abilities and more general abilities. In the case of word problems increasing in complexity, we can expect that the 
creative ability to generate original ideas, being associated with cognitive flexibility and the ability to overcome fixation, can influence 
the ability to solve them. In very complex problems we could expect that both dimensions of creative potential could emerge to be 
beneficial, the most specific as well as the most general.

1.4. Other factors related to word problem-solving

When examining the relation between creative potential and word problem-solving, it is essential to account for the influence of 
other factors known to contribute to word problem-solving performance. In particular, fluid intelligence, computation skills, and 
problem representation ability, as well as age and class/school level factors, are all related to children’s success in solving word 
problems. Fluid intelligence refers to the use of deliberate mental operations to solve novel problems tasks that cannot be performed as 
a function of memorization or routine (Primi et al., 2010). Extensive research has established fluid intelligence as a key predictor of 
word problem-solving ability in primary school children (Fung & Swanson, 2017; Passolunghi et al., 2022; Peng et al., 2019). 
Moreover, fluid intelligence is also consistently associated with creative thinking (Beaty et al., 2021; Benedek et al., 2014; Silvia, 
2015).

Problem representation, defined as the ability to mentally construct a coherent model of the relational structure described in a word 
problem, has long been recognized as a central component of mathematical problem solving (Mayer & Hegarty, 1996; Reusser, 1990; 
Thevenot, 2010). According to Mayer and Hegarty’s (1996) theoretical framework, successful solvers progress through a series of 
stages, these being comprehension, integration, planning, and execution, with integration representing the crucial phase in which 
linguistic and numerical information are combined into a coherent mental model that links known and unknown quantities. This 
representational process allows learners to reason about the underlying mathematical structure of the problem before planning the 
necessary operations. Several empirical studies confirmed the importance of problem representation. Yip et al. (2020) showed that 
children with mathematical learning difficulties exhibit poorer representation skills than typically achieving peers, even after con
trolling for cognitive correlates, reading achievement and arithmetic performance. In a longitudinal study, Wong and Yip (2023)
further demonstrated that representation ability predicts later word problem-solving performance even after accounting for 
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intelligence, working memory, and autoregressors.
In addition, computation ability also plays a crucial role in word problem-solving, since after representing the problem, the solver 

must compute the necessary arithmetic operation(s) (Fuchs et al., 2015).
Finally, age, as well as class- and school-level contextual factors, may also influence children’s performance in word problem- 

solving and their expression of creative potential. Older children typically demonstrate more advanced problem-solving strategies 
and a greater familiarity with mathematical operations, as well as creative potential (Claxton et al., 2005). Additionally, school and 
class context plays a central role: teachers’ approaches to mathematics instruction, classroom norms, and the content of the mathe
matical textbooks used may all shape students’ experiences and skills. For example, the extent to which problem-solving is empha
sized, the diversity of word problem types included, and how explicitly representation skills are taught can vary widely across 
classrooms and schools, potentially contributing to differences in children’s performance (Powell et al., 2022; van Zanten & van den 
Heuvel-Panhuizen, 2018; Vicente et al., 2022).

1.5. The present study

Although a growing body of research has revealed a positive role of creativity in math achievement (see Bicer et al., 2021), 
literature specifically connecting creative potential to word problem-solving is still lacking. In the present exploratory study, we aimed 
to fill this gap with two main objectives. Firstly, we wanted to explore the unique contribution of creative potential to word 
problem-solving in primary school children. In doing so, we considered domain-general convergent and domain-specific (i.e., 
mathematical) divergent creative potential, while accounting for other relevant variables which have already been demonstrated to 
influence word problem-solving (i.e., age, fluid intelligence, problem representation ability, and computation skills; Fung & Swanson, 
2017; Passolunghi et al., 2022; Thevenot & Barrouillet, 2015; Yip et al., 2020).

Secondly, we sought to comprehend the role of creative potential in solving word problems of different complexity. Based on the 
framework proposed by Daroczy et al.’s (2015), we included three types of word problems that differ in the demands they place on 
linguistic and numerical processing (see Table 1): (1) consistent problems, which are simple, straightforward problems in which the 
relational term semantically aligns with the required arithmetic operation, with low linguistic and numerical complexity; (2) 
inconsistent problems, which introduce greater complexity by incorporating a relational term that is semantically misaligned with the 
necessary arithmetic operation, while still exhibiting low linguistic and numerical complexity; and (3) complex problems, in which 
multiple linguistic (e.g., structural complexity, semantic complexity) and numerical (e.g., type of number used, number magnitude, 
type of required operation, number of required operations) sources of difficulty converge, placing greater demands on the abilities to 
integrate information and mentally represent the problem.

We hypothesized that creative potential would positively contribute to word problem-solving, but that its involvement would vary 
depending on the problem’s complexity (Schoevers et al., 2022). Indeed, we expected creative potential to have a weaker association 
with consistent problems, as these can be solved by applying a superficial keyword-based strategy (Passolunghi et al., 2022). However, 
as problem complexity increased—whether due to textual ambiguity (inconsistent problems) or representational demands (complex 
problems)—we anticipated that creative potential would play a greater role in successful problem-solving, involving both mathe
matical and domain-general creative potential (Baer & Kaufman, 2005).

2. Methods

2.1. Participants

A total of 357 fourth- and fifth-grade children from 19 classrooms across seven public primary schools in north-eastern Italy were 
enrolled in the present study. Only typically developing children were considered for the final analysis. Consequently, 43 participants 
with special educational needs, intellectual disabilities, or neurological or genetic disorders were excluded. Additionally, four children 
were excluded due to insufficient fluency in Italian language. The final sample analyzed in this study consisted of 310 children (151 
girls) with a mean age of 9.73 years (SD = 0.65, min = 9, max = 11). Of these, 141 were in the fourth grade and 169 in the fifth grade. 
The socio-economic status of the participants was mainly middle class, established on the basis of school records. All participants were 
either native Italian speakers or fluent in Italian language.

The study received approval by the ethical committee of the University of Trieste and was conducted in compliance with the 
Declaration of Helsinki, the ethical guidelines of the Italian Association of Psychology and the ethical code of the Italian Register of 
Professional Psychologists. Written informed parental consent was obtained prior to student assessment.

Table 1 
Problem types used in the present study.

Problem type Complexity source

Lexical consistency Linguistic complexity Numerical complexity

Consistent Simple Simple Simple
Inconsistent Complex Simple Simple
Complex – Complex Complex
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2.2. Measures

2.2.1. Consistent and inconsistent problems
An untimed task was administered to assess consistent and inconsistent problem-solving (Doz et al., 2024). The task comprised 

eight compare word problems, each requiring two elementary arithmetic operations—addition and subtraction—to arrive at a solu
tion. Each problem included four short sentences: an assignment statement defining the value of a variable (e.g., “A backpack at 
Walmart costs 50 dollars”), a first relational statement establishing the value of a second variable in relation to the first one (e.g., “A 
backpack at Target costs 15 dollars more than a backpack at Walmart”), a second relational statement indicating the value of a third 
variable in relation to the second one (e.g., “A backpack at Target costs 10 dollars more than a travel suitcase”), and a final question 
asking for the value of the third variable (e.g., “How much does a travel suitcase cost?”). Each problem contained two relational 
statements—one consistent and one inconsistent—with their order counterbalanced across problems. Consequently, each problem 
involved two steps, and children were asked to perform the arithmetic operation for each step separately (e.g., 50 + 15 = 65; 65 – 10 =
45). Each step operation was scored independently: 1 point was awarded if the operation was correctly solved (i.e., the child identified 
the correct arithmetic operation and correctly performed the calculation), 0.5 points were awarded when children identified the 
correct operation but a calculation mistake was made, and 0 points if the operation was incorrectly identified. The score assigned to a 
given step did not depend on the correctness of preceding steps. This scoring approach recognizes that errors in word problems can 
arise from different sources, including difficulties in mentally representing the problem or calculation mistakes (Cornoldi et al., 2020a; 
Reusser, 1990). Final scores were calculated separately for consistent operations (sum of all consistent-step points, range 0–8) and 
inconsistent operations (sum of all inconsistent-step points, range 0–8). The measure demonstrated high internal consistency, with 
Cronbach’s alpha values of 0.81 for consistent problems and 0.87 for inconsistent problems.

2.2.2. Complex problems
The Word problem test derived from the Italian standardized battery AC-MT 6–11 (Cornoldi et al., 2020a) consists of five word 

problems, similar to those typically encountered in Italian mathematics textbooks and aligned with the national curriculum. These 
problems depict real-world mathematical scenarios (e.g., calculating the total distance traveled by a cyclist, determining the arrival 
time of a plane) and are designed to capture both linguistic and numerical complexity, making them more demanding than simple 
consistent or inconsistent problems. Linguistic complexity arises from features such as the increased length of the text, the presence of 
hidden data (e.g., interpreting “week” as 7 days), the use of passive voice, or conceptual rewording (e.g., “double” instead of “twice as 
many”). Numerical complexity is introduced through the type of operation (all four arithmetic operations are required), the number of 
operations (one- and two-step problems), the magnitude of the numbers (up to 1200), and the use of rational numbers beyond whole 
numbers. Different test versions are available for each grade level (fourth and fifth), requiring age-appropriate complexity and 
knowledge. Among the five problems, one requires a single arithmetic operation to solve, while the four other problems require two 
operations. The two-step problems combine an addition/subtraction operation with either another addition/subtraction operation or a 
multiplication/division one. An example of a fourth grade problem is: “A cyclist rides 120 km in the morning and 30 km in the af
ternoon. How many kilometers does he ride in one week?”. We included an additional problem that could not be solved due to missing 
numerical data (adapted by Baruk, 1985). An example of this type of problem for fourth graders is “The train to Rome stops at Venice: 3 
people get off and 5 get on. How many seats are now available on the train?”. Thus, the final version of the measure included five 
solvable and one unsolvable problem, for a total of six problems. Each operation was scored as follows: one point was awarded if the 
child identified the correct arithmetic operation and correctly performed the calculation, 0.5 points were awarded when children 
identified the correct operation but a calculation mistake was made, and 0 points were given when children identified the incorrect 
operation. Since the two-step problems require two operations, each two-step problem can earn a maximum of 2 points, whereas 

Fig. 1. Examples of low and high scores on the Convergent-Integrative Task. (A) Abstract stimuli presented to participants. (B) Example of a low 
originality score: the child used the stimuli by simply placing them one under the other, resulting in a mere reproduction of elements without an 
overall meaning. (C) Example of a high originality score: the child integrated the stimuli into a coherent drawing representing a “Gangster 
Hummingbird.”.
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one-step problems can earn a maximum of 1 point. For the unsolvable problem, responses that explicitly acknowledged the absence of 
necessary data (e.g., stating that the problem is unsolvable, identifying missing data, or intentionally inventing the missing data) were 
considered correct and awarded 1 point. The final score ranged from 0 to 10. In the present sample, an adequate reliability of the 
measure was observed (α = 0.70).

2.2.3. Domain-general convergent creative potential
Domain-general creative potential was assessed using the graphical Convergent-Integrative Task – Abstract Stimuli from the Evaluation 

of Potential Creativity (EPoC, Lubart et al., 2011). In this study, we deliberately selected the graphical Convergent-Integrative Task, 
excluding the EPoC verbal subtest to minimize potential biases associated with children’s verbal proficiency (Agnoli et al., 2023b). 
Furthermore, the Convergent-Integrative Task was chosen over the Divergent-Exploratory Task, as evidence suggests that convergent 
thinking in domain-general creativity is more strongly associated with children’s mathematics performance than divergent thinking 
(De Vink et al., 2022). Following the EPoC manual, a warm-up was first administered to familiarize children with the task re
quirements. Subsequently, participants were presented with eight abstract shapes (Fig. 1) and instructed to create one single complete 
and original drawing in 10 min, using at least four of the eight shapes provided. They were explicitly encouraged to produce a drawing 
that differed from what other children might create. The task reflects the convergent thinking modality of creative thinking, that 
requires to combine, integrate or synthesize elements in a new way toward one final original product (Barbot et al., 2016; Lubart et al., 
2011). The originality of each drawing was assessed by two independent raters, who were trained in the use of the EPoC scoring 
system. Originality was rated on a 7-point Likert scale, where 1 indicated a drawing lacking any creative elements, while 7 was 
assigned to a highly original drawing that integrated the given shapes in an innovative manner (see Fig. 1). Inter-rater reliability for 
originality scoring was assessed using a two-way mixed intraclass correlation coefficient (ICC) for absolute agreement, yielding a value 
of 0.93.

2.2.4. Domain-specific (Mathematical) creative potential
To assess students’ domain-specific creative potential, namely mathematical creative potential, the Pyramid subtest of the Math

ematical Creativity Test (MCT; Kattou et al., 2013) was employed. In this divergent task, participants were required to complete a 
numerical pyramid consisting of six cells, where the topmost cell contained the number 35. To complete the pyramid, students had to 
apply the same arithmetic operation (addition, subtraction, multiplication, or division) throughout, ensuring that each number in the 
upper row was derived from the two numbers directly below it. Participants were instructed to generate as many original solutions as 
possible within a 10-minute time limit. Each pyramid was then scored for originality by two independent raters using a Likert scale 
ranging from 1 (low originality) to 5 (high originality). To assign the originality score, raters considered three dimensions together 
(Silvia et al., 2008): (1) the uncommonness of the answer within the sample, (2) the remoteness (numerical and conceptual distance of 
the resulting values from 35), and (3) the cleverness of the result (non-obvious or surprising factors in a response). Inter-rater reliability 
for originality scoring was assessed using a two-way mixed ICC for absolute agreement, yielding an ICC = 0.86. To account for fluency, 
an overall score was then computed for each student by averaging their originality scores across all the pyramids they completed 
(Fig. 2).

2.3. Control variables

2.3.1. Fluid intelligence
Fluid intelligence was assessed using the short form of the Raven’s Standard Progressive Matrices for children and adolescents 

(Langener et al., 2022). This measure consists of 15 items that progressively increase in difficulty. For each item, participants are 
presented with a geometric pattern that lacks a piece, and they are instructed to complete the pattern by identifying the correct missing 
piece from a provided list of options. The task was administered without a time limit. Prior to the test items, participants were given 
two practice items and received feedback to familiarize them with the task (van Hoogmoed et al., 2025). The final score was calculated 
by summing the number of correctly solved items, with higher scores reflecting stronger fluid intelligence. This short form has 

Fig. 2. Examples of low and high scores on the Mathematical Creativity Task. (A) Example of a low originality response: the child used a con
ventional strategy of addition based on multiples of 5, a highly activated approach, and straightforward additions. (B) Example of a high originality 
response: the child used a more unconventional strategy, incorporating varied numerical relationships (e.g., exponents: 6²; use of zero) and 
reversing the direction of operations (e.g., 36 – 0 = 36 moving left to right; and 1 – 0 = 1, moving right to left).
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demonstrated a strong correlation of 0.89 with the full Raven’s Standard Progressive Matrices in a sample of 9- to 12-year-olds (see 
Langener et al., 2022). In the current study, the internal consistency of the task was good (α = 0.81).

2.3.2. Problem representation ability
An adaptation of the Word Problem Reasoning task (WPR; Yip et al., 2020) was employed to assess the ability to construct a coherent 

problem representation. This task consists of 12 additive word problems representing three problem types: combine, change, and 
compare. The change type is further divided into two subtypes, change-increase and change-decrease, resulting in four distinct 
problem subtypes. Each subtype is represented by three problems, and each problem has an unknown quantity in one of three possible 
positions (first position, second position, or third position). For instance, an example of a change-increase problem with the unknown 
in the first position is: “Lily had some candies. She received 2 more candies, and now she has 5 candies. How many candies did she have 
in the beginning?”. An example of a problem with the unknown in the second position is: “George had 6 candies. Then he received 
some candies and now he has 7 candies. How many candies did he receive?”. Finally, an example of a problem with the unknown in the 
third position is: “Mat had 8 candies, and he ate 2 candies. How many candies does he have now?”. Next to the 12 word problems, 
children are presented with four abstract pictorial diagrams, each representing one of the four problem subtypes. The experimenter 
provided explanations of the diagrams to ensure clarity and instructed participants to perform two essential actions. First, children 
were asked to match each word problem to the schematic diagram that best represented it. After selecting the correct schematic 
picture, participants then identified the position of the unknown by selecting the correct position (A, B, or C). Importantly, children 
were not required to solve the problems; their task was limited to matching the problems with their abstract representations. To allow 
assessment of participants’ intuitive understanding of the mathematical structure of the problems, no practice item was offered. One 
point was awarded when children correctly identified both the appropriate diagram and the correct position of the unknown, while 
zero points were given if one or both were incorrect. The final score ranged from 0 to 12, with higher scores indicating stronger 
problem representation ability. In the present study, the measure demonstrated good reliability (α = 0.73).

2.3.3. Computation
Computation was measured with the Math Fluency subtest drawn from the standardized battery AC-MT-3(Cornoldi et al., 2020b). 

This is a paper-and-pencil task in which children are asked to solve as many simple arithmetic operations as possible within one 
minute. The subtest includes 15 multi-digit operations (e.g., 63+79) of appropriate difficulty for each grade level. The total score 
corresponds to the number of correctly solved operations, with higher scores indicating better calculation ability. In the present study, 
the task showed good internal consistency (α = 0.77).

2.4. Procedure

Participants were tested in four collective sessions administered at school. Depending on school schedule and children’s avail
ability, the sessions were separated by 7 to 14 days. In the first session, participants were tested on consistent and inconsistent word 
problems and domain-general convergent creative potential. In the second session, participants were tested on complex word problems 
and mathematical creative potential. In the third session, children were assessed on problem representation ability and in the final 
session they were assessed on fluid intelligence and computation. Each session lasted approximately 40 to 50 min. Data were collected 
by two trained researchers.

Table 2 
Descriptive statistics and bivariate correlations between all variables.

M SD 1. 2. 3. 4. 5. 6. 7. 8.

1. Fluid Intelligence 9.94 3.44 1 ​ ​ ​ ​ ​ ​ ​
​ ​ ​ (310) ​ ​ ​ ​ ​ ​ ​
2. Problem representation 3.66 2.61 .42** 1 ​ ​ ​ ​ ​ ​
​ ​ ​ (310) (310) ​ ​ ​ ​ ​ ​
3. Computation 6.02 2.36 .24** .12* 1 ​ ​ ​ ​ ​
​ ​ ​ (310) (310) (310) ​ ​ ​ ​ ​
4. Domain-general convergent creative potential 4.82 1.25 .21** .08 .06 1 ​ ​ ​ ​
​ ​ ​ (310) (310) (310) (310) ​ ​ ​ ​
5. Mathematical creative potential 2.02 0.59 .29** .23** .05 .22** 1 ​ ​ ​
​ ​ ​ (303) (303) (303) (303) (303) ​ ​ ​
6. Consistent problems 6.33 2.13 .26** .25** .15** .10 .12* 1 ​ ​
​ ​ ​ (309) (309) (309) (309) (302) (309) ​ ​
7. Inconsistent problems 2.89 2.74 .39** .33** .28** .14* .27** .37** 1 ​
​ ​ ​ (309) (309) (309) (309) (302) (309) (309) ​
8. Complex problems 5.00 2.36 .38** .26** .46** .14* .19* .23** .40** 1
​ ​ ​ (304) (304) (304) (304) (297) (303) (303) (304)

Note. * p < .05, ** p < .01. Values in brackets indicate the number of participants included in each correlation analysis.
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2.5. Statistical analysis

Data analyses were conducted using IBM SPSS 24. Given the study’s objectives and the multilevel nature of the data (participants 
were nested within classrooms and schools), the approach of Generalized Linear Mixed Models (GLMM) was employed (Agnoli et al., 
2023a). In order to explore the role of general convergent and mathematical creative potential in children’s word problem-solving 
abilities across different problem types (consistent, inconsistent, and complex problems), accounting for control variables such as 
age, fluid intelligence, problem representation ability, and computation, three GLMM models were conducted (one for each problem 
type), including school and classroom as random nested effects. For each model, the conditional R² (Nakagawa & Schielzeth, 2013) 
were estimated to quantify the proportion of variance explained by both fixed and random effects.

3. Results

Descriptive statistics and bivariate correlations for each variable of interest are provided in Table 2. Due to the presence of missing 
data in some measures, listwise deletion was employed, ensuring that only participants with complete data on the variables of interest 
were included in the analysis. Correlational analysis revealed that mathematical creative potential was significantly and positively 
correlated with fluid intelligence, problem representation ability, and all types of word problems (consistent, inconsistent, and 
complex). No significant correlation was observed between mathematical creative potential and computation skills. Domain-general 
convergent creative potential was positively and significantly correlated with fluid intelligence, inconsistent problems, and complex 
problems. Interestingly, no significant correlation emerged between domain-general convergent creative potential and either 
consistent problems or computation skills. Additionally, consistent, inconsistent, and complex problems were positively correlated 
with fluid intelligence, problem representation ability, and computation skills. Since these correlations aligned with the initial hy
potheses, further analyses were conducted using the GLMM approach.

The first GLMM examined the association of fluid intelligence, problem representation ability, computation, general convergent 
creative potential, and mathematical creative potential with consistent word problems (Table 3). Overall, the GLMM explained 21% of 
the variance (conditional R²) in performance on consistent word problems. The results indicated a significant positive effect of 
computation (b = 0.16, p = .004) on consistent problems; whereas the effect of age (b = 0.02, p = .499), fluid intelligence (b = 0.08, p =
.062), and problem representation (b = 0.08, p = .156) did not reach the conventional level for statistical significance. Neither general 
creative potential (b = 0.07, p = .450) nor mathematical creative potential (b = − 0.02, p = .928) showed statistically significant 
effects. Regarding random effects, a significant effect emerged at school level (estimate = 0.55, SE = 0.25, Z = 2.17, p = .030), whereas 
the random effect at the classroom level did not reach significance (estimate = 0.47, SE = 0.33, Z = 1.439, p = .150).

The second GLMM investigated the effect of the same variables on inconsistent problems (Table 4). This GLMM explained 23.5% of 
the variance (conditional R²) in inconsistent word problem performance. Fluid intelligence (b = 0.16, p = .001), representation ability 
(b = 0.22, p = .001), and computation (b = 0.18, p = .008) were positive predictors of children’s performance. Age was not statistically 
significantly associated with performance (b = 0.04, p = .065). Regarding creative potential, only mathematical creative potential was 
significantly and positively related to inconsistent problems (b = 0.51, p = .049), while the general convergent creative potential did 
not reach significance (b = 0.09, p = .462). Thus, after taking into account the control variables, mathematical creative potential still 
contributed uniquely to performance on inconsistent problems. Regarding random effects, a significant effect emerged at school level 
(estimate = 0.26, SE = 0.01, Z = 2.63, p < .001), whereas the random effect at the classroom level did not reach significance (estimate 
= 0.03, SE = 0.19, Z = 0.202, p = .841).

Finally, the third GLMM focused on complex problems as the outcome variable (Table 5). Overall, the GLMM explained 62.9% of 
the variance (conditional R²) in complex word problems. Results showed that fluid intelligence (b = 0.16, p < .001), problem rep
resentation ability (b = 0.18, p < .001), and computation skills (b = 0.23, p < .001) were positive predictors of performance in complex 
problems. Age was not statistically significantly associated with performance (b = 0.05, p = .076). Additionally, both general 
convergent creative potential (b = 0.17, p = .046) and mathematical creative potential (b = 0.50, p = .005) were significant predictors, 
indicating that both domain-general convergent and mathematical creative processes play a role in solving complex problems. 
Regarding random effects, significant variability was found at the school (estimate = 0.26, SE = 0.13, Z = 1.965, p = .049) and at the 

Table 3 
Results of the General Linear Mixed Model with consistent problems as outcome variable.

b SE t p 95% CI

lower limit upper limit

Fixed effects ​ ​ ​ ​ ​ ​
Intercept 6.30 0.28 22.218 <0.001 5.738 6.854
Age 0.02 0.02 0.678 .499 − 0.033 0.068
Fluid intelligence 0.08 0.04 1.873 .062 − 0.004 0.158
Problem representation 0.08 0.05 1.424 .156 − 0.029 0.176
Computation 0.16 0.06 2.913 .004 0.053 0.272
Domain-general convergent creative potential 0.07 0.09 0.757 .450 − 0.117 0.263
Mathematical creative potential − 0.02 0.21 − 0.091 .928 − 0.426 0.389

N = 302.
Note. SE = Standard Error; CI = Confidence Interval.

E. Doz et al.                                                                                                                                                                                                             Thinking Skills and Creativity 61 (2026) 102161 

9 



classroom level (estimate = 0.39, SE = 0.19, Z = 2.016, p = .044).

4. Discussion

To date, research has examined the role of both general and mathematical creativity in students’ mathematical performance (for a 
review, see Bicer et al., 2021). However, these studies have largely overlooked the contribution of creativity to specific mathematical 
abilities such as word problem-solving, representing a central, yet particularly challenging educational goal (De Blas et al., 2021; 
Powell et al., 2020). The present study aimed to address this gap by (1) investigating the unique contribution of general and math
ematical creative potential to word problem-solving in primary school children and (2) assessing whether the role of creative potential 
varies among different word problem types, hypothesizing that creative potential would be most relevant in problems with higher 
representational demands, such as those involving inconsistent relational keywords or complex linguistic, numerical, and real-world 
interactions.

Overall, the findings demonstrated that creative potential is a significant and positive predictor of children’s word problem-solving 
performance. This result contrast the naïve belief that mathematics does not require creativity (Newton et al., 2022) and aligns with 
previous research linking creativity to mathematical achievement in children (De Vink et al., 2022; Kroesbergen & Schoevers, 2017; 
Schoevers et al., 2018, 2022; Vanutelli et al., 2021). Moreover, the study also revealed that the association with creative potential 
depended both on its nature (general vs. mathematical) and on the problem type (consistent, inconsistent, and complex problems).

For consistent problems, neither general nor mathematical creative potential emerged as significant predictors after accounting for 
participants age, fluid intelligence, problem representation ability, and computation. This may be because consistent problems are 
relatively straightforward, allowing children to rely on the relational keyword (e.g., more) in the problem statement to directly apply 
the corresponding arithmetic operation (de Koning et al., 2022; Passolunghi et al., 2022). According to Hegarty et al. (1995), solvers 
may adopt a direct translation strategy, relying on surface-level linguistic cues to derive their solution—a strategy that, despite its 
simplicity, leads to correct answers in the case of consistent problems. Therefore, no additional cognitive processes or efforts are 
necessary for successful problem-solving.

On the other hand, the study demonstrated that for inconsistent problems mathematical creative potential emerged as a significant 
predictor of children’s performance, beyond the effects of age, fluid intelligence, problem representation ability and computation 
skills. In this problem type, the relational keyword triggers an incorrect arithmetic operation and in order to arrive at the correct 
solution, children must overcome cognitive fixation associated with the semantic meaning of the keyword (Lubin et al., 2013, 2016). 
Cognitive fixation is the notion of people struggling to come up with solutions because they fixate, or fail to abandon non-productive 
strategies (Haavold & Sriraman, 2022). Mathematical creative potential, and in particular the flexibility to switch between alternative 
mathematical concepts, might facilitate this process by allowing individuals to overcome cognitive fixation and to recognize that the 

Table 4 
Results of the General Linear Mixed Model with inconsistent problems as outcome variable.

b SE t p 95% CI

lower limit upper limit

Intercept 2.81 0.14 19.549 <0.001 2.526 3.092
Age 0.04 0.02 1.852 .065 − 0.003 0.084
Fluid intelligence 0.16 0.05 3.322 .001 0.067 0.262
Problem representation 0.22 0.07 3.316 .001 0.087 0.342
Computation 0.18 0.07 2.693 .008 0.048 0.311
Domain-general creativity 0.09 0.12 0.737 .462 − 0.147 0.324
Mathematical creativity 0.51 0.26 1.973 .049 0.001 1.014

N = 302.
Note. SE = Standard Error; CI = Confidence Interval.

Table 5 
Results of the General Linear Mixed Model with complex problems as outcome variable.

b SE t p 95% CI

lower limit upper limit

Fixed effects ​ ​ ​ ​ ​ ​
Intercept 5.16 0.51 10.058 <0.001 4.150 6.170
Age 0.05 0.03 1.781 .076 − 0.05 0.098
Fluid intelligence 0.16 0.04 4.438 <0.001 0.087 0.225
Problem representation 0.18 0.05 3.977 <0.001 0.090 0.266
Computation 0.23 0.05 4.752 <0.001 0.132 0.319
Domain-general convergent creative potential 0.17 0.08 1.998 .046 0.003 0.327
Mathematical creative potential 0.50 0.18 2.810 .005 0.149 0.844

N = 297.
Note. SE = Standard Error; CI = Confidence Interval.

E. Doz et al.                                                                                                                                                                                                             Thinking Skills and Creativity 61 (2026) 102161 

10 



relational term can be interpreted in a non-typical mathematical way (Haavold & Sriraman, 2022; Haylock, 1987; van Hooijdonk et al., 
2022), thus allowing the generation of alternative representations and the shift from a superficial direct translation strategy to a 
deeper, more adaptive problem-solving approach (Hegarty et al., 1995). Since the relational term (e.g., more, less) is indeed inherently 
mathematical—reflecting a comparison of quantities and being directly linked to a mathematical operation—it is mathematical 
creative potential, rather than domain-general convergent creative potential, that plays a crucial role in dealing with its inconsistency. 
To sum up, this result suggests that lexical inconsistency is an important feature that requires mathematical creative potential to 
resolve conflicting information and navigate higher cognitive demands (Leikin, 2009; Mann, 2006).

Finally, our findings indicate that both domain-general convergent creative potential and mathematical creative potential were 
positively related to performance in complex problems, even after accounting for the control variables. This suggests that solving 
complex problems, which involve intricate narratives of substantial linguistic and numerical complexity, requires both the general 
ability to integrate and synthesize information from multiple sources (i.e., domain-general convergent creative potential) and the 
specific capacity to generate novel mathematical solutions (i.e., mathematical creative potential). A particularly interesting insight 
emerges from the observed role of domain-general convergent creative potential. It appears that domain-general convergent thinking 
may help students organize and integrate various information sources and knowledge (linguistic, numerical, and real-life knowledge) 
into a coherent mental model, allowing them to derive an effective solution strategy. This aligns with previous research showing that 
domain-general convergent thinking fosters success in complex mathematical problem-solving (Assmus & Fritzlar, 2018; De Vink 
et al., 2022; Tan & Sriraman, 2017). Specifically, convergent thinking processes, such as recognizing familiar patterns and efficiently 
applying known techniques, facilitate the retrieval and application of mathematical knowledge (Cropley, 2006; Tabach & Levenson, 
2018). Interestingly, this effect was not observed in consistent or inconsistent problems, suggesting that domain-general convergent 
creative potential is particularly relevant for problems where the solution is not explicitly cued (e.g., by a keyword) and multiple 
solution paths are possible (e.g., addition, subtraction, multiplication, or division). In such cases, students must evaluate different 
strategies and determine the most appropriate approach rather than relying on automatic associations. Thus, while mathematical 
creative potential may be essential for applying mathematical knowledge in a flexible way, avoiding cognitive fixation and generating 
multiple solution paths, domain-general convergent creative potential appears to support the integration of diverse forms of infor
mation, including real-life knowledge (world semantics), into a meaningful problem representation.

Taken together, these results offer valuable implications for mathematics education and the promotion of creative thinking in 
children. For example, the study suggests that creativity could be more deliberately integrated into the teaching and learning of 
mathematics. To foster creative potential, educators should consider moving beyond traditional instruction, maily focused on closed- 
ended problems and computational procedures, and instead adopt instructional strategies that encourage creative engagement within 
the framework of mathematical reasoning (Mann, 2006; Bicer, 2021). Such approaches may include problem-posing activities, 
open-ended questions, tasks allowing for multiple solutions, and the integration of technology (Bicer, 2021). Moreover, the current 
results suggest that word problems characterized by lexical inconsistency and complex narrative situations may stimulate students’ 
creative thinking, revealing them as a potential useful tool in the shift towards an instructional focus on creativity in mathematics.

4.1. Limitations and future directions

The results of the present study should be interpreted in light of some limitations. Firstly, the correlational and cross-sectional 
design of this study prevents directional or causal interpretations of the included associations. Future research should examine how 
general and mathematical creative potential influence word problem-solving over time, exploring potential bidirectional relationships 
(Kattou et al., 2013). Such studies employing a longitudinal approach would also be more sensitive to age-related differences and 
developmental changes in creative potential (Alfonso-Benlliure & Santos, 2016). Future longitudinal studies could also expand the 
present findings testing for potential mechanisms underlying this relationship, such as the mediating roles of problem representation 
or other mathematical processing skills. Secondly, the present study sought to disentangle the associations of general and mathe
matical creative potential with word problem-solving, using a convergent thinking task to assess domain-general creative potential and 
a divergent thinking task for mathematical creative potential. This methodological choice was guided by prior research indicating that, 
in the context of general creativity, children’s mathematical performance is primarily supported by convergent thinking (De Vink 
et al., 2022). In contrast, both theoretical frameworks and empirical evidence suggest that mathematical creativity is more closely 
aligned with divergent thinking (Haylock, 1987; Kattou et al., 2013; Shaw et al., 2022). Nevertheless, future research could adopt a 
more refined approach by incorporating both divergent and convergent thinking tasks for both domain-general and mathematical 
creative potential. Finally, although we controlled for key variables in word problem-solving, such as fluid intelligence, problem 
representation, and computation skills, future studies should aim to replicate this work while controlling for additional factors, such as 
working memory and executive functions, linked to both word problem-solving (Passolunghi et al., 2022) and creativity (Stolte et al., 
2020). Moreover, future studies should also include broader measures of mathematical ability, beyond computational skill, to 
disentangle the unique and shared contributions of general mathematical creative potential, mathematical ability, and word 
problem-solving performance.

5. Conclusion

Both mathematical and general convergent creative potential emerged as significant predictors of primary school children’s word 
problem-solving abilities, even after accounting for well-known predictors like age, fluid intelligence, problem representation skills, 
and computation skills. Notably, such the role of creative potential became more pronounced as problem complexity increased, 
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suggesting that creative potential becomes crucial when tackling more demanding and cognitively challenging word problems. 
Overall, our findings challenge the traditional emphasis on rote learning and routine word problem-solving in mathematics education, 
highlighting the value of nurturing creative potential as a core skill. By fostering both domain-specific and general creative potential, 
teachers can empower students to become more effective problem solvers, better equipped for the real-life demands of an increasingly 
complex world.
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