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Abstract

Socioeconomic status (SES) strongly influences cognitive development, yet its relationship 
with creativity remains comparatively underexplored. This study examined how three 
SES dimensions (family structure, economic status, cultural capital) relate to verbal and 
figural creativity. 230 middle school students (58.26% girls; grades 7–9) took part in this 
study. They completed the PIC, TTCT (Figural), DAT-5, and a sociodemographic survey. 
Seven structural equation models (MLR estimation) and a regularized network analysis 
(EBICglasso) were estimated. A model specifying a latent SES factor associate with a general 
cognitive factor (subsuming intelligence and creativity) showed the best fit (𝜒2  = 1.53, 
CFI = 0.99, RMSEA = 0.048, SRMR = 0.019). Network analysis revealed that economic SES 
retained no unique conditional associations with cognitive/creative variables. Conversely, 
cultural SES is directly linked to verbal intelligence (rpartial  = 0.155) and figural creativity 
(rpartial  = 0.205). The sole direct bridge between intelligence and creativity subsystems was 
non-verbal intelligence to figural creativity (rpartial  = 0.112). Therefore, cultural SES emerged 
as the most consistently relevant SES-related component, showing unique associations with 
cognitive and creative functioning. These findings highlight the importance of culturally 
and cognitively stimulating opportunities within families and the potential role of schools 
in ensuring equitable access to enriched learning and creative experiences.
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1. Introduction
Is “more always more”? The Matthew effect posits that individuals with higher priv-

ileges benefit from greater opportunities that further facilitate the development of their 
skills (Gladwell, 2008; Merton, 1968).

The idea that families with higher socioeconomic status (SES) produce more intelligent 
children appears to be a widely accepted premise. However, how can this phenomenon be 
explained? From a pure biological perspective, superior economic resources ensure better 
nutrition (e.g., protein intake), which facilitates enhanced neuronal myelination, thereby 
improving cognitive processing. Concurrently, from a sociological standpoint, higher eco-
nomic resources are associated with increased opportunities, enriched life experiences, 
and robust educational advantages. These factors contribute to superior academic perfor-
mance, the development of cognitive and linguistic skills, and other indicators of positive 
neurocognitive development (Li et al., 2021; Rakesh et al., 2025a, 2025b; Sak et al., 2026).

Conversely, lower socioeconomic levels have been linked to poorer academic achieve-
ment and distinct variations in executive functioning, particularly in core executive functions 
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such as working memory, inhibitory control, and cognitive flexibility—in both children 
and adolescents (Lawson et al., 2018). These functions are critically important, as they 
enable individuals to navigate novel situations, regulate behavior and thoughts, and adapt 
to changing circumstances (Diamond, 2012), thereby supporting both self-regulation and 
complex problem-solving (Diamond, 2012; Benedek et al., 2014).

However, findings from the Warsaw studies (examining children in the post-World 
War II era) challenge this hypothesis. These studies revealed that Intelligence Quotient (IQ) 
was not heavily influenced by parental income or economic standing but rather by parental 
education (Firkowska-Mankiewicz, 2011). This insight prompted a reconceptualization 
of SES, demonstrating that it cannot be defined merely by a family’s financial position or 
income level.

SES is a multidimensional construct that reflects the relative position an individual 
or family occupies within the social structure (Munir et al., 2023). Traditionally, it is 
operationalized through three core components: income level, educational attainment, and 
occupation. Rather than operating independently, these indicators are deeply interrelated 
and exhibit consistent patterns across diverse sociocultural contexts, suggesting the existence 
of relatively universal regularities in the organization of SES (Connolly & Lindh, 2025).

More recently, research interest into the effects of SES has extended to the domain of 
creativity (Kupczyszyn et al., 2024; Parsasirat et al., 2013), which is conceptualized as the 
ability to generate ideas that are simultaneously original and useful (Runco & Jaeger, 2012). 
Creativity constitutes a fundamental component of human development and plays a pivotal 
role in problem-solving, innovation, and adaptation to complex, rapidly changing environ-
ments (Feist, 2007; Sternberg & Lubart, 1999). From a psychological perspective, creative 
output relies on various cognitive processes; among these, working memory, inhibitory 
control, and cognitive flexibility have been identified as core executive functions underlying 
creative performance (Benedek et al., 2014).

It is important to bear in mind that creativity is not confined solely to cognitive com-
ponents; it is also heavily influenced by personality traits and environmental contexts. 
Indeed, the development of an individual’s creative potential may sometimes depend on 
contextual serendipity or situational affordances rather than purely individual capabilities 
(Csikszentmihalyi, 1997; Gardner, 1997).

Regarding the inquiry into the relationship between creativity and SES, two differ-
ent perspectives are of interest: how creativity enhances the attainment of greater socio-
economic wealth (typically examined in adult populations), or, conversely, whether higher 
family wealth fosters creative development during youth. In this regard, a study by 
Acar et al. (2022) suggests that the correlation between the SES of the family of origin 
and individual creativity progressively diminishes with age.

In addition, this relationship represents a complex and methodologically challenging 
phenomenon to analyze. On one hand, certain research contexts are characterized by pro-
nounced social stratification and extreme disparities between socioeconomic strata (e.g., 
India, Saudi Arabia). On the other hand, other investigations are situated within welfare 
states (e.g., European countries), where class differences do not manifest as extreme depri-
vation but rather represent variations in luxury and discretionary spending—discerning, 
for instance, between local leisure travel and international vacations.

When examining the global landscape—cross-referencing data from the PISA 2022 
assessment (which empirically measured students’ creative thinking) with the Gross Do-
mestic Product (GDP) per capita of the participating nations—a specific trend emerges 
(Figure 1):
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Figure 1. Graphical representation of PISA scores on creativity and countries’ Gross Domestic Product 
in 2022.

As illustrated in this graph, higher levels of creativity are generally associated with a 
higher GDP. However, notable exceptions exist, such as Estonia, France, Germany, Iceland, 
Italy, Latvia, Lithuania, the Netherlands, Poland, Portugal, and South Korea. This macro-
level snapshot suggests that the relationship between income and creativity is not entirely 
direct or linear.

To further elucidate this phenomenon, independent country-level analyses can be 
conducted, such as the approach adopted by Goecke et al. (2026). These authors analyzed 
the PISA creativity scores and correlated them with the SES indexes of individual students. 
Of particular interest is the standardized regression coefficients predicting creativity from 
SES across each participating nation. Across all countries involved in the PISA assessment, 
the correlation between SES and creativity was consistently greater than zero; nevertheless, 
the magnitude of this effect varied significantly depending on the cultural and economic 
context. The weakest correlations were predominantly observed in non-Western or tran-
sitional economies (e.g., Uzbekistan, Kazakhstan, Saudi Arabia, Morocco, South Korea, 
Hong Kong, and Azerbaijan). Many of these nations possess state-directed or semi-directed 
economies characterized by a strong governmental presence and a lower reliance on the 
“educational marketplace”. This structure potentially reflects lower effective inequality in 
access to basic education, or at least a more uniform distribution of school experiences. 
In these environments, higher financial resources do not necessarily purchase superior 
creative education or afford more stimulating environments, as the cultural and educational 
offerings remain relatively standardized. Consequently, SES possesses limited capacity to 
generate differential advantages.

Furthermore, Goecke et al.’s (2026) study demonstrates that in several European 
nations—including Bulgaria, Hungary, and France—the relationship between SES and 
creativity is significantly stronger. This represents a counterintuitive finding; one might 
expect that in these contexts, characterized by established welfare systems, robust middle 
classes, and lower overall social inequality, class disparities would exert a lesser impact. In 
light of Goecke et al.’s (2026) results, it could be posited that when an educational or social 
system fails to provide an environment where creativity can flourish broadly, individual 
SES ceases to be a differentiating factor. However, when the system does permit creative 
development, SES becomes a decisive determinant.

It must be noted that SES within the PISA framework was not operationalized solely 
through income; rather, it incorporated broader family-level variables, including indicators 
related to parenting styles.
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When examining the existing literature on the relationship between creativity and SES, 
empirical research remains relatively scarce (see Supplementary Material, Table S1). Most 
of these prior studies report either a positive correlation between both variables, significant 
mean differences favoring high-SES over low-SES groups, or a significant predictive value 
of SES on creative performance. These findings collectively support the hypothesis that 
superior socioeconomic resources afford greater developmental opportunities.

Nevertheless, the few studies reporting null associations warrant careful attention. In 
this regard, the meta-analysis conducted by Acar et al. (2022) revealed that although the 
relationship between SES and creativity is statistically significant, its effect size is remarkably 
small (r = 0.12). Two primary theoretical frameworks have been proposed to explain this 
weak or absent relationship between SES and creative capabilities: the Hidden Talents 
framework and the Cognitive Disaggregation framework.

The “Hidden Talents” posits that children raised in adverse, unpredictable, or resource-
constrained environments may develop specific, highly adaptive cognitive strengths as 
a mechanism of environmental adaptation and survival (Rawlings et al., 2025). Rather 
than exhibiting global deficits, individuals facing socio-economic adversity often develop 
heightened proficiency in improvisation, problem-solving under pressure, and flexible 
thinking. Under this framework, it is argued that creative thinking may function as a 
resilient cognitive asset against environmental inequality, capable of emerging across a 
broad spectrum of contextual conditions (Berzenski et al., 2022).

On the other hand, the “Cognitive Disaggregation” considers that creativity is not a 
unitary construct and must be analyzed at a more granular level to accurately decipher 
its relationship with SES (Wrightson, 2019). Early foundational studies, such as those by 
Rohwer (1971) and Kaltsounis (1974) (both cited in Warden & Prawat, 1975, pp. 715 and 
718), observed that students from low-SES backgrounds occasionally outperformed their 
high-SES peers in specific dimensions such as fluency and originality.

Consequently, there is a critical need to differentiate among the specific creative pro-
cesses under evaluation. Rather than searching for global, overarching differences in cre-
ativity, this approach deconstructs creative capacity into distinct components, including 
divergent thinking, insight, and associative processing.

In line with this view, Herranz Torres (2018) notes that verbal creative tasks are more 
deeply intertwined with general cognitive intelligence and, as a result, are substantially 
more sensitive to the participant’s socioeconomic background. From this perspective, basic 
divergent thinking—specifically ideational fluency and originality—tends to be distributed 
more equitably across social strata, irrespective of financial resources. What varies instead 
is the structural profile or phenotypic distribution of these skills: individuals from lower-
SES backgrounds frequently excel in figural or pictorial creativity tasks, whereas their 
higher-SES counterparts tend to perform better in tasks reliant on the verbal domain.

A crucial finding reinforcing this framework is that while SES significantly predicts 
associative processing and insight—both of which rely heavily on vocabulary, acquired 
knowledge, and formal academic training—it does not necessarily predict basic divergent 
thinking (fluency and originality), which appears to be more evenly distributed across all 
socioeconomic strata (Wrightson, 2019). This granular distinction has been empirically 
supported by the comprehensive meta-analysis of Acar et al. (2022).

As previously noted, investigating this phenomenon presents considerable method-
ological challenges due to two primary factors. The first is related to the inherent complexity 
of creativity itself: specifically, whether assessments are designed to measure creative po-
tential, creative productivity, or distinct underlying cognitive processes. The second factor 
involves the conceptualization and operationalization of SES. While early research con-
ventionally defined socioeconomic status as a combination of social prestige and financial 
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income, recent investigations favor composite scores that incorporate parental educational 
attainment, parenting styles, and family structure (Acar et al., 2022).

All this together reveals limited research on the SES-creativity relationship with two 
main gaps: treating SES as a unitary construct (when SES often takes into account different 
dimensions such as parenting) and taking creativity as a general ability, disregarding 
the evidence on domain specificity and the sub-abilities involved in creative thinking. In 
addition, few studies have controlled intelligence and how intelligence may be mediating 
the relationship between SES and creativity.

To address these gaps, the present study aims to examine the relationships among 
economic, cultural, and family dimensions of SES, verbal and non-verbal intelligence, and 
verbal and figural creativity in adolescents. Specifically, the study sought to determine: 
(1) whether the different dimensions of SES show distinct associations with intelligence 
and creativity; (2) whether intelligence contributes to the relationship between SES and 
creative performance; and (3) whether these relationships differ across verbal and non-
verbal/figural domains. To this end, this research seeks to contribute to a more integrated 
understanding of the link between SES and creativity, accounting for both the underlying 
cognitive processes and the environmental conditions within which they develop.

2. Materials and Methods
2.1. Research Design

The study adopted a quantitative approach using a non-experimental, cross-sectional, 
and correlational-explanatory design.

2.2. Participants
This study is part of a broader research project that involved a total of 1247 students 

from 11 schools. Schools were initially contacted by the research team, and headmasters sub-
sequently communicated with families to obtain written informed consent for participation 
in the study. Convenience sampling was used.

Within this larger sample, students from 3 of the schools in the Region of Murcia 
(Spain) completed the SES questionnaire. This subsample comprised a total of 230 students 
attending the 1st, 2nd, and 3rd years of Compulsory Secondary Education (Educación 
Secundaria Obligatoria [ESO]; about 12–15 years old). Using indicators of the Tax Agency by 
zone and area, two of the schools (RLG and JM) were classified as medium socioeconomic 
status and one (PCC) was classified as medium-low socioeconomic status. JM is a semi-
public school in the capital of Murcia; PCC is a public school situated in the center of a 
middle-size city in the southeast, an urban area surrounded by large rural areas; RLG is also 
a public school situated in the northeast, in a small city characterized by a rural environment.

Table 1 provides detailed information regarding the demographic distribution of 
this sample:

Table 1. Distribution of participants.

School PCC School RGL School JM Total

Year Boys Girls Total Boys Girls Total Boys Girls Total Boys Girls Total

1st ESO 18 28 46 31 43 74 49 71 120

2nd ESO 14 18 32 30 45 75 44 63 107

3rd ESO 3 0 3 3 0 3

Total 32 46 78 33 45 78 31 43 74 96 134 230
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2.3. Instruments
2.3.1. Creativity Measures

Two instruments were employed to assess creativity: the Creative Imagination Test for 
Young People (Prueba de Imaginación Creativa para Jóvenes [PIC-J]; Artola et al., 2008) and 
the Torrance Tests of Creative Thinking (TTCT)—Figural Form A (Torrance, 1974).

Torrance Tests of Creative Thinking (TTCT)—Figural Form A: The Spanish adaptation 
by Prieto Sánchez et al. (2003) was utilized. This test assesses creativity through drawing 
tasks that require participants to complete or transform ambiguous figural stimuli into 
meaningful productions. It yields scores for fluency, flexibility, originality, and elaboration, 
alongside an overall figural creativity index. Specifically, the test comprises three tasks: 
“Picture Construction” (starting from a small piece of green adhesive paper), “Picture 
Completion” (utilizing 10 incomplete line drawings), and “Parallel Lines” (consisting of 
30 pairs of parallel lines from which the student must complete original drawings).

Creative Imagination Test for Young People (PIC-J): This instrument consists of four tasks 
(“games”) designed to measure both narrative/verbal and graphic creativity. It evaluates 
dimensions such as fluency (number of ideas), flexibility (variety of categories), originality 
(infrequent responses), elaboration (added details), titles, and special details, providing 
specific scores for each dimension as well as composite scores for graphic, narrative, and 
total creativity. In Task 1, participants are presented with an ambiguous scene and must 
generate as many ideas as possible regarding what might be occurring. Task 2 requires 
generating alternative uses for a rubber tube. Task 3 involves a “what would happen 
if …” hypothetical scenario. Finally, Task 4 presents several incomplete drawings that 
participants must complete originally and provide with a title; this task scores fluency, 
flexibility, originality, graphic elaboration, title quality, and special details.

To derive an overall creativity score, a principal component analysis (PCA) was con-
ducted on the Z-scores of all variables from both instruments (PIC-J and TTCT), computed 
across the full sample of 1247 participants from the original research project (see Appendix A 
Table A1). The resulting factor score was used in subsequent analyses.

2.3.2. Intelligence Measure
The Differential Aptitude Test, Fifth Edition (DAT-5; Bennett et al., 2000), was adminis-

tered as a measure of cognitive ability. The DAT-5 is a standardized multiple-aptitude battery 
that evaluates seven core cognitive abilities: verbal reasoning, numerical reasoning, ab-
stract reasoning, mechanical reasoning, space relations, perceptual speed and accuracy, and 
spelling. An exploratory factor analysis (EFA) using principal component extraction was 
performed on the test variables, forcing a single-factor solution. The score from this single 
factor was utilized as an index of general cognitive ability (Intelligence General). Similarly, 
factors for verbal (intelligence) and non-verbal (intelligence) dimensions were calculated.

2.3.3. SES Measure
Socioeconomic aspects were assessed using an ad hoc questionnaire developed by 

referencing the instrument by Gil Flores (2013) and school institutional documents. The 
questionnaire encompasses family characteristics (number of siblings, language spoken at 
home, perceived economic level), parental variables (nationality, native language, marital 
status, occupation, educational attainment, and hobbies), housing traits (including geo-
graphical residential zone), and cultural environment indicators (reading habits, use of 
new technologies, and attendance at cultural events such as concerts or cinema), alongside 
the students’ subjective perception of their family’s economic status. Initially parents’ oc-
cupation was also recorded, but unfortunately these data could not be used due to lack of 
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precision on students’ answers (i.e., “civil-servant”, “entrepreneur”, “self-employed”, “[he 
or she] works in a factory” …).

Following the methodology of Bernal et al. (2022), three distinct dimensions from the 
questionnaire were operationalized: economic, cultural, and family. The three-dimensional 
structure was supported by a categorical principal components analysis, with the three 
dimensions accounting for 45.6% of the total variance (see Appendix A Table A2). Table 2 
outlines the specific variables included within each dimension. To calculate a composite 
score for each dimension, separate principal component analyses (PCA) were conducted, 
including the respective variables for each domain. The resulting factor scores were saved 
and utilized for all subsequent analyses. Those scores are SES_culture, SES_Economic and 
SES_Family. An analysis of the relationships among the three components is included in 
Appendix A Table A3. The correlation between dimensions was weak, suggesting that they 
were relatively independent. Cultural and economic dimensions showed a significant but 
low correlation, whereas family and economics showed a negative correlation.

Table 2. Information in the socio-economic questionnaire and its codification.

Dimension Code System

FAMILY
   Lives with his/her father Yes = 1
   Lives with his/her mother Yes = 1
   Number of siblings living at home 1 point for each sibling living at home
INCOME LEVEL

Type of house (bought/rented)
Owned = 2
Rented = 1

Provided/ceded housing = 0
Does have telephone? 1 point for each one up to 3 points.
Does have a vehicle? Yes = 1

Area (zone) of living

Isolated, peripheral, or rural area = 0;
Urban 

area/suburban/centric/connected = 1 
pt.

self-perceived family income 1–6
CULTURAL LEVEL

Father’s cultural level-Mother’s cultural level

1 = No primary education
2 = Compulsory education (including 

compulsory secondary education)
3 = Vocational training

6 = Bachelor’s degree
7 = University

Do they read newspapers? Yes= 1
Home literacy environment (do they enjoy 
reading/do they read frequently) Yes = 1

Do they attend cultural activities (such as 
concerns, theatre…) Yes = 1

Do they (actively) participate in 
cultural activities? Yes = 1

Do they have computers at home? Yes = 1
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2.4. Procedure and Data Analysis
Participant centers were formally contacted, and parents were fully informed regarding 

the research objectives to secure their participation. The ethics committee approved this 
study [M10/2025/701].

The assessment instruments were administered during regular school hours by expe-
rienced evaluators with training in psychology and educational sciences. Given that the 
instruments required lengthy administration times and demanded significant cognitive 
effort from the participants, the testing sessions were distributed across different days. 
This scheduling strategy was implemented to mitigate fatigue and to optimize student 
engagement and motivation throughout the evaluation process.

The assessment was conducted in two sessions on separate days, each lasting two 
hours. During the first half of each session, students completed the DAT, while during the 
second half, they completed either the TTCT or the PIC. This order was chosen because 
creativity tasks were considered more enjoyable and less demanding for students. The SES 
questionnaires were subsequently collected by the school counselor.

Of the 230 participants, missing data were limited for DAT-5 (1.7–2.2%) and ranged 
from 3.0% to 8.3% across the three TTCT activities, whereas higher proportions were 
observed for the PIC narrative (18.7%) and figural (21.3%) measures. Missing values were 
not imputed. Factor scores were calculated using available complete observations, resulting 
in different sample sizes across composite measures.

Data analyses were performed using R (version 4.4.3) within the RStudio environment 
(version 2024.12.1.563).

First, descriptive statistics (means and standard deviations) and Pearson correlation 
analyses were computed using the psych package in R.

To evaluate the relationships among the variables, confirmatory Structural Equation 
Modeling (SEM) was conducted. Model estimation was performed using the Robust Max-
imum Likelihood (MLR) estimator, which is well-suited for continuous data exhibiting 
moderate deviations from multivariate normality. Model fit was evaluated using the Com-
parative Fit Index (CFI), the Tucker–Lewis Index (TLI), the Root Mean Square Error of 
Approximation (RMSEA) with its 90% confidence interval, and the Standardized Root Mean 
Square Residual (SRMR). Values of CFI and TLI ≥ 0.95, RMSEA ≤ 0.06 and SRMR ≤ 0.08 
were considered indicative of an excellent model fit. All SEM analyses were carried out 
utilizing the lavaan package (version 0.8.1), along with complementary packages for model 
visualization and the calculation of additional fit criteria, such as semTools (version 0.5.8).

Traditionally, positive correlations among diverse cognitive abilities have been ex-
plained by the existence of a common general intelligence factor (g). Conversely, the 
network analysis approach posits that these relationships may emerge because the abilities 
themselves mutually influence and reinforce one another, thereby eliminating the need to 
assume an underlying common latent factor (Hevey, 2018).

To complement the structural equation modeling analyses, a network analysis was 
conducted to examine the pattern of conditional associations among SES, intelligence, and 
creativity. Unlike SEM, which tests directional hypotheses, network analysis estimates 
the unique relationships among variables after controlling for all remaining variables in 
the network.

The network was estimated using the Extended Bayesian Information Criterion graph-
ical Least Absolute Shrinkage and Selection Operator (EBICglasso) implemented in the 
R packages bootnet (Epskamp et al., 2018) and qgraph (Epskamp et al., 2012), and edge 
stability and centrality indices were evaluated via resampling procedures using bootnet 
(version 1.6). This procedure estimates a regularized Gaussian Graphical Model (GGM), 
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in which edges represent regularized partial correlations between variables while shrinking 
small associations to zero, thereby reducing the likelihood of spurious connections.

The analysis included six continuous variables: cultural SES, economic SES, verbal 
intelligence, non-verbal intelligence, verbal creativity, and figural creativity. Intelligence 
and creativity variables were standardized scores derived from the corresponding psycho-
metric instruments, whereas SES indicators corresponded to the standardized factor scores 
obtained from the SES questionnaire. Missing data were handled using listwise deletion 
within the network estimation procedure.

The network was estimated using the default EBIC hyperparameter γ = 0.50, which pro-
vides a balance between sensitivity and specificity in edge selection. Default regularization 
parameters implemented in EBICglasso were retained. No additional edge threshold was 
imposed (threshold = FALSE), and therefore all non-zero regularized partial correlations 
selected by the EBIC procedure were retained for interpretation.

Node centrality was examined using standardized strength indices. To evaluate the 
precision and stability of the estimated network, non-parametric bootstrapping with 1000 re-
samples was performed using the bootnet package. Bootstrap confidence intervals were 
inspected to assess the accuracy of edge-weight estimates.

3. Results
Table 3 displays the descriptive statistics for the variables analyzed in this study, as 

well as the bivariate correlations among them. First, the demographic characteristics of 
the sample (age and sex) are presented. Second, the variables corresponding to cognitive 
intelligence (general intelligence, verbal intelligence, and non-verbal intelligence), creativity, 
and SES are detailed.

The results indicate that the distinct dimensions of SES exhibit differentiated correla-
tion patterns (Table 3). Specifically, while cultural SES displays a weak correlation with 
both intelligence and creativity measures, economic SES correlates significantly only with 
creativity variables. Conversely, family-level SES does not show significant correlations 
with the analyzed constructs, with the notable exception of global creativity, with which it 
exhibits a significant negative correlation (r = −0.17, p = 0.033).

3.1. Relationship Between Creativity and SES
To examine the relationship between SES, intelligence, and creativity, seven structural 

equation models (SEMs) were specified and compared. Each model represented a differ-
ent theoretical assumption regarding the mechanisms through which SES may influence 
cognitive and creative performance (see Table 4).

The first model (Model_1) was based on the hypothesis that SES exerts differential 
effects on verbal and non-verbal abilities. SES was specified as a latent construct composed 
of cultural, economic, and family dimensions. This latent factor was assumed to predict 
verbal intelligence, which in turn predicted verbal creativity, and non-verbal intelligence, 
which subsequently predicted figural creativity. Although theoretically plausible, this 
model showed only moderate fit to the data (CFI = 0.893, RMSEA = 0.115), suggesting that 
the proposed distinction between verbal and non-verbal pathways was not fully supported.

A second model (Model_2) adopted a more parsimonious approach by assuming that 
both general intelligence and general creativity reflected a common latent factor labeled 
Cognition, which was predicted by SES. In this specification, SES was defined by its cultural, 
economic, and family components. Inspection of the standardized factor loadings revealed 
that the family component contributed only weakly to the latent SES construct. Conse-
quently, this indicator was removed, resulting in Model_3, in which SES was represented 
only by its cultural and economic dimensions.

https://doi.org/10.3390/educsci16111818

https://doi.org/10.3390/educsci16111818


Educ. Sci. 2026, 16, 1818 10 of 22

Table 3. Means, standard deviations, and correlations with confidence intervals.

Variable M SD 1 2 3 4 5 6 7 8 9

1. Age 12.74 0.85

2. General Intelligence 0.04 0.95 0.18 **
[0.05, 0.30]

3. Verbal Intelligence 0.10 0.95 0.16 *
[0.03, 0.29]

0.95 **
[0.93, 0.96]

4. Non-verbal Intelligence 0.03 0.93 0.17 *
[0.04, 0.29]

0.96 **
[0.94, 0.97]

0.81 **
[0.76, 0.85]

5. General Creativity 0.21 1.05 −0.35 **
[−0.48, −0.21]

0.28 **
[0.13, 0.41]

0.22 **
[0.07, 0.36]

0.31 **
[0.16, 0.44]

6. Verbal creativity 0.25 1.12 −0.28 **
[−0.41, −0.14]

0.26 **
[0.11, 0.39]

0.21 **
[0.07, 0.34]

0.27 **
[0.13, 0.40]

0.93 **
[0.91, 0.95]

7. Figurative Creativity 0.13 0.92 −0.29 **
[−0.42, −0.14]

0.24 **
[0.09, 0.37]

0.18 *
[0.03, 0.32]

0.27 **
[0.13, 0.41]

0.82 **
[0.77, 0.87]

0.56 **
[0.44, 0.65]

8. SES Culture −0.02 1.00 −0.00
[−0.14, 0.14]

0.23 **
[0.09, 0.36]

0.26 **
[0.12, 0.39]

0.18 *
[0.04, 0.32]

0.27 **
[0.11, 0.42]

0.17 *
[0.01, 0.32]

0.30 **
[0.14, 0.44]

9. SES Economic −0.01 1.01 −0.12
[−0.25, 0.01]

0.10
[−0.03, 0.23]

0.08
[−0.05, 0.21]

0.12
[−0.01, 0.25]

0.26 **
[0.11, 0.40]

0.26 **
[0.11, 0.39]

0.22 **
[0.07, 0.36]

0.15 *
[0.01, 0.29]

10. SES Family 0.01 1.02 −0.02
[−0.15, 0.12]

−0.05
[−0.18, 0.09]

0.03
[−0.11, 0.17]

−0.11
[−0.24, 0.03]

−0.17 *
[−0.32, −0.01]

−0.13
[−0.28, 0.02]

−0.15
[−0.31, 0.00]

0.06
[−0.09, 0.20]

−0.21 **
[−0.34, −0.07]

Note. M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indicate the 95% confidence interval for each correlation. 
The confidence interval is a plausible range of population correlations that could have caused the sample correlation (Cumming, 2014). * Indicates p < 0.05. 
** indicates p < 0.01.
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Table 4. Fit index of SEM models tested.

Model 𝝌2 df p CFI TLI RMSEA SRMR AIC BIC

Model_1 52.358 13 0 0.893 0.806 0.115 0.129 3.708.891 3.784.529
Model_2 10.81 4 0.029 0.862 0.655 0.086 0.05 2853.8 2908.9
Model_3 1.53 1 0.217 0.987 0.919 0.048 0.019 2253.9 2298.5
Model_4 80.99 8 0 0.792 0.61 0.199 0.113 3154 3219.3
Model_5 27.94 7 0 0.94 0.872 0.114 0.074 3102.9 3171.7
Model_6 12.84 6 0.046 0.981 0.951 0.07 0.032 3089.8 3162
Model_7 11.7 6 0.069 0.984 0.959 0.064 0.03 3088.7 3160.9

Model_3 provided the best overall fit among all the models tested so far (𝜒2  = 1.53, 
df  = 1, p = 0.217, CFI = 0.987, RMSEA = 0.048, SRMR = 0.019). However, because intel-
ligence and creativity were represented by composite scores, this model did not provide 
detailed information regarding the contribution of the different cognitive domains.

To explore this issue further, a more detailed measurement model (Model_4) was 
specified. In this model, the latent Cognition factor was defined by four observed indica-
tors: verbal intelligence, non-verbal intelligence, verbal creativity, and figural creativity. 
Interestingly, intelligence measures showed substantially higher standardized loadings on 
the latent factor (λ = 0.86 for verbal intelligence and λ = 0.95 for non-verbal intelligence) 
than creativity measures (λ = 0.33 for verbal creativity and λ = 0.32 for figural creativ-
ity). This pattern suggested that intelligence and creativity might represent related but 
distinguishable constructs rather than indicators of a single cognitive dimension.

Based on this finding, Model_5 was specified by separating intelligence and creativity 
into two independent latent variables. In this model SES (defined by cultural and economic 
dimensions) predicted intelligence, which in turn predicted creativity. Although the overall 
model fit was only moderate, the structural path from Intelligence to creativity was sta-
tistically significant, supporting the hypothesis that intelligence constitutes an important 
antecedent of creative performance.

Model_6 examined whether SES exerted a direct influence on creativity in addition 
to its indirect effect through intelligence. Therefore, a direct structural path from SES to 
creativity was added. Once this direct path was included, the predictive effect of intelligence 
on creativity was no longer statistically significant. The attenuation of both structural paths 
after including the direct association suggests substantial shared variance between SES and 
intelligence in explaining creativity.

Finally, given previous evidence emphasizing the role of non-verbal abilities in creative 
performance among children from lower socioeconomic backgrounds, an additional model 
was examined (Model_7). In this model, SES predicted the latent intelligence factor, while 
observed non-verbal intelligence directly predicted the latent creativity factor.

Overall, two models emerged as the most informative. Model_3 shows the best sta-
tistical fit and supported a parsimonious interpretation in which SES predicts a general 
cognitive factor encompassing both intelligence and creativity. In contrast, Model_7 also 
presented a good fit and was more consistent with the theoretical framework proposed in 
previous research by distinguishing intelligence and creativity as separate constructs and 
modeling intelligence as an intermediate mechanism linking SES to creativity. However, 
although the overall model fit for Model_7 was acceptable, the solution yielded inadmissible 
parameter estimates (e.g., standardized coefficients > 1 and negative residual variance), 
indicating model misspecification. Consequently, this alternative model was not retained 
for substantive interpretation. This model probably failed because the verbal intelligence 
node (which is part of the latent variable of intelligence) also serves as a predictor for 
creativity; this is a complex model given the sample size of the present study.
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Figure 2 presents the standardized path diagrams for Model_3 displaying only sta-
tistically significant paths. Detailed parameter estimates for this model are reported in 
Table 5.

 

Figure 2. Graphical representation of Model_3. Note. ** p < 0.01; *** p < 0.001.

Table 5. Standardized parameter for Model_3.

𝛃 SE z p

Path
Measurement model
SES → Cultural SES 0.43 0.131 3.29 0.001
SES → Economic SES 0.366 0.112 3.27 0.001
Cognition → General intelligence 0.438 0.1 4.37 <0.001
Cognition → General creativity 0.683 0.138 4.95 <0.001
Structural model
SES → Cognition 0.965 0.303 3.18 0.001

3.2. Network Analysis
Although structural equation modeling allows the evaluation of theoretically specified 

causal structures, it requires the researcher to define a priori the direction of the relationships 
among variables. Given that several theoretically plausible SEMs showed comparable levels 
of fit but differed in the pattern of direct and indirect effects, a complementary network 
analysis was conducted. Unlike SEM, network analysis does not impose a predefined 
causal structure but estimates the conditional associations among variables simultaneously, 
allowing the identification of the most central variables within the system and the strongest 
direct relationships after controlling for all remaining variables.

To complement the structural equation modeling analyses, a network analysis was 
conducted to examine the unique associations among SES, intelligence, and creativity. The 
network was estimated using regularized partial correlations with the Extended Bayesian In-
formation Criterion graphical least absolute shrinkage and selection operator (EBICglasso). 
This procedure estimates conditional associations between variables while shrinking trivial 
edges towards zero, resulting in a sparse and interpretable network.

Figure 3 presents the estimated undirected network. In this representation, nodes 
correspond to the observed variables, whereas edges represent regularized partial correla-
tions after controlling for all remaining variables in the network. Because the network is 
undirected, the edges indicate conditional associations but do not imply causal direction.
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Figure 3. Network analysis graph representation. Variables on the left are related to socio-economic 
variables; central variables are related to intelligence; and variables on the right are related to creativity.

Table 6 shows the matrix of regularized partial correlations among cultural SES, economic 
SES, verbal intelligence, non-verbal intelligence, verbal creativity, and figural creativity.

Table 6. Partial correlations.

Cultural
SES

Economic
SES

Verbal
Intelligence

Non-Verbal
Intelligence

Verbal 
Creativity

Figurative
Creativity

SES cultural 0 0 0.155 0 0 0.205
SES Economic 0 0 0 0 0 0

Verbal Intelligence 0.155 0 0 0.782 0 0
Non-verbal 
Intelligence 0 0 0.782 0 0 0.112

Verbal Creativity 0 0 0 0 0 0.478
Figurative 
Creativity 0.205 0 0 0.112 0.478 0

To evaluate the stability of the estimated network, a non-parametric bootstrap proce-
dure (1000 iterations) was conducted using the bootnet package (Epskamp et al., 2018). 
Bootstrap confidence intervals for the edge weights are presented in Appendix A Figure A1. 
Overall, the strongest connections showed relatively narrow confidence intervals, indicating 
acceptable estimation stability.

The network revealed several meaningful patterns. First, verbal and non-verbal intel-
ligence formed the strongest connection in the network (rpartial  = 0.782), suggesting that 
both measures constitute a highly cohesive cognitive subsystem. Likewise, verbal and 
figural creativity were moderately associated (rpartial  = 0.478), indicating that both creativity 
measures clustered within a second subsystem.

In contrast, economic SES showed only zero partial correlations with all of the remain-
ing variables after regularization, suggesting that it did not contribute unique information 
once the shared variance with the rest of the network was taken into account. Cultural SES, 
however, remained connected to verbal intelligence (rpartial  = 0.155) and, independently, to 
figural creativity (rpartial  = 0.205).

The only direct association between intelligence and creativity that remained after 
controlling for all other variables was observed between non-verbal intelligence and figural 
creativity (rpartial  = 0.112). No unique association was retained between verbal intelligence 
and verbal creativity.
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Centrality indices (Figure 3) further indicated that non-verbal intelligence occupied 
the most central position within the network, followed by verbal intelligence and figural 
creativity. In contrast, cultural SES showed relatively low centrality, whereas economic SES 
exhibited the lowest centrality, reflecting its lack of unique connections with the remain-
ing variables.

Overall, the network analysis largely converged with the SEM findings while providing 
additional information regarding the organization of the variables. Rather than supporting a 
single sequential pathway, the network suggested the existence of two highly interconnected 
domains—intelligence and creativity—linked primarily through non-verbal intelligence 
and figural creativity. Furthermore, cultural SES, rather than economic SES, emerged as 
the only socioeconomic component maintaining unique associations with cognitive and 
creative performance.

4. Discussion
The present study examined the relationships between SES, intelligence, and creativity 

during early adolescence by adopting a multidimensional approach to SES and combining 
Structural Equation Modeling (SEM) with network analysis. This methodological approach 
constitutes a notable advancement in the field, as the vast majority of prior studies have 
relied on composite or “conglomerate” measures that aggregate distinct socioeconomic 
indicators without disaggregating their unique effects (e.g., Alcock et al., 2024; Castillo-
Vergara et al., 2018; Lu et al., 2024; Yang et al., 2020).

Two primary findings emerged from this investigation:

4.1. Multidimensionality of SES: Cultural Capital Versus Gross Economic Resources
The first fundamental finding indicates that the relationship between socioeconomic 

background and cognitive-creative functioning is not uniform across the different dimen-
sions of SES. While cultural SES exhibited the most consistent associations with both intel-
ligence and creativity—retaining direct conditional connections with verbal intelligence 
(rpartial  = 0.155) and figural creativity (rpartial  = 0.205) within the regularized network—
economic SES failed to retain any unique conditional associations after controlling for the 
remaining variables in the system. Furthermore, family-structure SES (related to household 
composition) yielded negligible factor loadings and was consequently excluded from the 
finalized structural model. Bring into account that the relationship between family structure 
and culture dimension was not significant and showed a negative correlation with the 
economic dimension. Indeed, larger households may offer additional opportunities for 
interpersonal interaction, but household size should not be equated with greater cultural or 
educational capital. Moreover, the socioeconomic meaning of family size may vary across 
demographic and cultural contexts. In Spain, for example, differences in fertility patterns 
and household composition across population groups may complicate the interpretation of 
family size as a straightforward indicator of socioeconomic advantage or disadvantage. In 
addition, housing access is more difficult for low-income individuals, which may result in 
bigger household sizes.

The predictive supremacy of cultural capital over purely financial resources aligns 
with recent empirical literature. At a macro level, international PISA 2022 assessments 
demonstrate that SES is a consistent predictor of creative thinking (Goecke et al., 2026); 
however, the Economic, Social, and Cultural Status (ESCS) index utilized by PISA does not 
measure financial wealth in isolation but rather assigns substantial weight to household 
cultural and educational resources, as well as home learning practices. Our micro-level 
findings elucidate this underlying mechanism: consistent with reports by Godfrey-Kalio and 
Wadi (2025), Parsasirat et al. (2013), and Zhao (2021), the impact of the family environment 
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on creativity is primarily driven by parental educational attainment and sociocultural capital 
rather than gross monetary income.

These findings converge with the conceptual distinction between material resources 
and developmental opportunities outlined in the Family Investment Model (Conger & 
Donnellan, 2007). While family financial assets establish initial material conditions, their 
cognitive relevance ultimately depends on the extent to which they are translated into 
concrete opportunities for learning, intellectual exploration, and cultural engagement. This 
distinction explains why economic SES displayed bivariate correlations with creativity 
but lost its unique predictive power within the network once cultural variables were con-
trolled for.

When contextualizing our results within the broader literature on SES and creativity, it 
is essential to address the notable discrepancies reported across prior studies, which diverge 
in two main directions:

First, why do certain studies fail to observe significant relationships between SES and cre-
ativity (e.g., Khan & Kumar, 2025; Kumari, 2012; Rawlings et al., 2025; Steinbüchel et al., 2018)? 
These non-significant findings can be attributed to methodological factors regarding the 
nature of the creative tasks employed (specifically, the use of “culture-fair” cognitive tasks 
that are largely detached from formal academic instruction; Rawlings et al., 2025) or to the 
equalizing role of the school environment. In contexts with universal, highly equitable edu-
cational or early childhood systems, schools act as a compensatory equalizer that mitigates 
socioeconomic disparities before they manifest as differences in divergent performance.

Second, why do some studies report significant associations with economic factors 
but not with parental education (e.g., Beniwal & Singh, 2017; Hanh et al., 2022)? This 
apparent contradiction can be understood by examining the socio-educational contexts of 
those studies. In developing nations or underserved regions where access to information 
technology, enriched extracurricular activities, and well-equipped school infrastructure 
depends strictly on direct private expenditure or tuition fees, family financial standing 
operates as a primary structural bottleneck and an indispensable baseline threshold for the 
expression of creative potential.

4.2. Cognitive Architecture and the Relationship Between Intelligence and Creativity
Regarding cognitive architecture, the combination of SEM and network analysis offers 

an integrated perspective on the interplay between intelligence and creativity. The optimal 
Structural Equation Model (Model_4) supported the existence of an overarching latent 
dimension of General Cognition that subsumes both intelligence and creativity. Alternative 
models forcing a strict separation between both constructs mediated by SES (Model_7) 
resulted in misspecification and inadmissible parameter estimates.

Concurrently, network analysis revealed a finer-grained conditional structure: although 
verbal and non-verbal intelligence were strongly interconnected (rpartial  = 0.782), and verbal 
and figural creativity formed their own distinct subsystem (rpartial  = 0.478), the sole direct 
bridge connecting both cognitive domains was established between non-verbal intelligence 
and figural creativity (rpartial  = 0.112).

This specific bridge suggests that the flexible manipulation of non-verbal information 
and spatial representation constitutes the common cognitive interface between intellec-
tual capability and figural divergent expression. This finding is highly consistent with 
recent meta-analyses on the intelligence–divergent thinking relationship (Acar et al., 2022; 
Gerwig et al., 2021), reinforcing the notion that creativity and intelligence represent inter-
connected yet non-redundant cognitive dimensions.

In this study, the “cognitive desegregation” supposition was not supported, as the 
associations between the economic dimension of SES and verbal and non-verbal creativity 
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were of similar magnitude. The “hidden talent” hypothesis was not supported either. 
This may be because hidden talents do exist, but such cases are exceptional and therefore 
particularly noteworthy. Their visibility may also be amplified by social media, which often 
highlights stories of self-made individuals from disadvantaged backgrounds.

5. Practical Implications
From a practical perspective, the findings highlight the importance of the family cul-

tural environment in supporting adolescents’ cognitive and creative development. Beyond 
economic resources, families can provide culturally and cognitively stimulating experi-
ences through reading, conversation, exposure to diverse cultural and artistic activities, 
encouragement of curiosity and exploration, and opportunities for adolescents to pursue 
their interests and engage in open-ended activities. Importantly, nowadays (thanks to the 
advance of technology), many of these experiences do not necessarily require substantial 
financial resources, suggesting that supporting families in creating culturally enriching 
home environments may represent a meaningful avenue for fostering cognitive and cre-
ative potential. The question that arises then is how to help families initially not interested 
in culturally stimulating environments? We may think of three exes: community-based 
cultural mentoring programs (i.e., big-brother or family godfathers that connect the fam-
ily to cultural events). Decentralizing cultural opportunities (taking culture beyond the 
museums or specific buildings, bringing cultural activities into underserved communities, 
street exhibitions, and science divulgators). An additional possibility worth exploring is 
the use of family-level incentives to encourage cultural engagement; such initiatives could 
offer modest benefits to parents or caregivers who facilitate their children’s participation in 
reading, artistic, or other culturally enriching activities. Rather than rewarding children’s 
academic performance, these incentives would aim to encourage parental involvement and 
reduce barriers to initial participation (i.e., one dollar per book read; cafeteria points like 
the Starbucks points system).

Family-oriented cultural initiatives could adopt a gradual approach. At an initial 
level, incentives could encourage parents or caregivers to facilitate their children’s access to 
cultural and educational opportunities, even when adults themselves have limited interest in 
participating. A more ambitious level would involve promoting shared cultural experiences 
between parents and children, potentially encouraging the gradual incorporation of such 
activities into everyday family life.

Schools and educational institutions can complement this role by promoting family–
school initiatives that provide families with accessible resources and guidance for support-
ing intellectual and creative engagement at home, while also ensuring equitable access 
to cultural, artistic, scientific, and enrichment experiences within and beyond the school. 
In this regard, Bernal et al. (2022) highlight the relevance of socioeconomic context to 
students’ cognitive abilities, drawing attention to the broader educational environments in 
which these associations emerge. School contexts may also differ in their socioeconomic 
and cultural composition, partly reflecting families’ resources and educational preferences. 
Accordingly, schools serving socioeconomically disadvantaged communities may play a par-
ticularly important role in broadening access to enrichment opportunities that are less readily 
available in students’ home environments. As stated in the literature review by examining 
Goecke et al.’s (2026) work, countries that offer more equal schools tend to show smaller 
correlations between children’s creativity and their family socioeconomic background.

Finally, because observed cognitive and creative performance may partly reflect un-
equal opportunities for development and expression, identification and assessment practices 
should take students’ socioeconomic and cultural contexts into account to reduce the risk 
of overlooking potential among those from less advantaged backgrounds.
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6. Limitations and Future Directions
Several limitations should be considered when interpreting the present findings. First, 

the cross-sectional design precludes causal or developmental inferences regarding the 
relationships between SES, intelligence, and creativity. Longitudinal research is needed 
to determine how these associations evolve across adolescence and whether changes in 
family socioeconomic and cultural circumstances are accompanied by changes in cog-
nitive and creative functioning. Furthermore, and in line with parental-styles research 
(Tucker-Drob & Harden, 2012), child characteristics may encourage different courses of 
action from parents (i.e., a creative child may demand more cognitive stimulus from parents 
than a non-creative child). Second, although the multidimensional operationalization of 
SES represents a strength of the study, the indicators used capture only selected aspects of 
the family socioeconomic environment; for instance, no data on parents’ occupation status 
was used. Future research should incorporate more comprehensive and objective indica-
tors of economic and cultural resources, together with direct measures of the experiences 
through which these resources may be translated into developmental opportunities.

The relatively modest sample size and restricted age range also warrant caution re-
garding the generalizability and stability of the SEM and regularized network estimates. 
Replication in larger and more socioeconomically and culturally diverse samples would 
allow more robust examination of the observed conditional associations. Moreover, the 
findings are necessarily dependent on the specific measures of intelligence and creativity 
employed; consequently, the distinctive associations of cultural SES with verbal intelligence 
and figural creativity should be replicated using alternative measures and across different 
domains of creative functioning.

As the sample size was limited, the “cognitive desegregation” hypothesis could not be 
fully investigated because it implies multiplying the variables for analysis.

A particularly relevant direction for future research is to examine the mechanisms con-
necting family resources with developmental opportunities. Longitudinal and mediation 
designs could investigate whether cognitive stimulation at home, cultural participation, 
access to books and learning materials, extracurricular activities, parent–adolescent in-
tellectual engagement, and opportunities for exploration and creative expression explain 
how socioeconomic and cultural resources become associated with cognitive and creative 
outcomes. Such research would help determine whether it is the availability of resources per 
se or the developmental opportunities into which those resources are translated that is most 
relevant to the development and expression of adolescents’ cognitive and creative potential.

7. Conclusions
The principal conclusions of this investigation can be summarized as follows:
The relationship between socioeconomic status and adolescents’ cognitive and creative 

abilities cannot be reduced to financial family resources; rather, it fundamentally depends 
on household cultural capital.

Because economic assets influence cognitive development primarily when converted 
into stimulating opportunities, educational policies must prioritize the creation of cultur-
ally enriched school environments that democratize access to artistic events, design tasks, 
libraries, and digital tools, thereby compensating for home-based sociocultural disparities.

Given that non-verbal intelligence and figural creativity serve as the central bridging 
pathway across the cognitive network, instructional practices grounded in visual think-
ing and open-ended graphical problem-solving represent an optimal strategy to cultivate 
flexible cognition, particularly for students originating from socio-culturally disadvan-
taged backgrounds.
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Appendix A 
To derive a composite measure of creativity, a principal component analysis (PCA) 

was conducted using the standardized scores (z scores) from the PIC and TTCT creativity 
measures. A single-component solution was specified to capture the shared variance 
across the 22 creativity indicators. The extracted component had an eigenvalue of 6.90 and 
accounted for 31.37% of the total variance. Table A1 presents the component loadings and 
communalities for each indicator.

Table A1. Principal components analysis on creativity dimensions of PIV and TTCT.

Measure Task Dimension Loading Communality

PIC 1 Fluency 0.678 0.460
PIC 1 Flexibility 0.538 0.289
PIC 2 Fluency 0.783 0.612
PIC 2 Flexibility 0.761 0.579
PIC 2 Originality 0.715 0.512
PIC 3 Fluency 0.747 0.559
PIC 3 Flexibility 0.681 0.464
PIC 3 Originality 0.612 0.374
PIC 4 Originality 0.189 0.036
PIC 4 Elaboration 0.213 0.045
PIC 4 Title 0.146 0.021
PIC 4 Additional details 0.077 0.006

TTCT 1 Originality 0.186 0.035
TTCT 1 Elaboration 0.455 0.207
TTCT 2 Fluency 0.451 0.204
TTCT 2 Flexibility 0.399 0.160
TTCT 2 Originality 0.416 0.173
TTCT 2 Elaboration 0.533 0.284
TTCT 3 Fluency 0.720 0.518
TTCT 3 Flexibility 0.684 0.468
TTCT 3 Originality 0.710 0.505
TTCT 3 Elaboration 0.624 0.389
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Figure A1. Represents the bootstrap from the network analysis.

Analysis about the internal structure on the SES Socioeconomic-status questionnaire.

Table A2. Categorical Principal Components Analysis Results.

Dimension

1 Family Structure 2 Cultural 3 Economic

Model Summary Mean Total
Cronbach’s Alpha 0.724 0.632 0.505 0.638 a
Total (Eigenvalue) 3.135 2.470 1.906 2.504 7.511
Inertia 0.184 0.145 0.112 0.147 0.442

Discrimination measures
   Lives with his/her father 0.678 0.073 0.009 0.253
   Lives with his/her mother 0.012 0.002 0.006 0.006
   Number of siblings living at home 0.036 0.040 0.284 0.120
Type of house (bought/rented) 0.207 0.099 0.244 0.183
Does has telephone? 0.059 0.157 0.126 0.114
Does has a vehicle? 0.173 0.005 0.202 0.127
Area (zone) of living 0.022 0.011 0.029 0.021
Self-perceived family income 0.115 0.240 0.361 0.239
Father’s cultural level 0.087 0.461 0.065 0.204
Mother’s cultural level 0.047 0.553 0.085 0.228
Do they read newspapers? 0.050 0.150 0.003 0.068
Home literacy environment (do they enjoy 
reading/do they read frequently?) 0.002 0.236 0.041 0.093

Do they attend cultural activities (such as 
concerns, theatre…)? 0.029 0.126 0.173 0.109

Do they (actively) participate in cultural activities? 0.063 0.124 0.127 0.104
Do they have computers at home? 0.010 0.003 0.133 0.049
Father’s civil state 0.746 0.090 0.012 0.283
Mother’s civil state 0.800 0.099 0.007 0.302
Active Total 3.135 2.470 1.906 2.504

a. Mean Cronbach’s Alpha is based on the mean Eigenvalue.
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Table A3. Correlation Between Socio-Economic Status Dimensions.

Correlations

Cultural Economic Family

Cultural
r 1 0.152 * 0.056
p 0.039 0.461
N 192 185 176

Economic
r 0.152 * 1 −0.212 **
p 0.039 0.003
N 185 219 199

Family
r 0.056 −0.212 ** 1
p 0.461 0.003
N 176 199 208

*. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level 
(2-tailed).

Use of Artificial Intelligence

Generative artificial intelligence tools were used solely as supportive tools during the 
preparation of this manuscript. ChatGPT (GPT-6) (OpenAI) was consulted to assist in 
locating publicly available 2022 gross domestic product (GDP) per capita data for countries 
participating in PISA and to facilitate its comparison with country-level creative-thinking 
data. All data sources, extracted values, data matching procedures, and resulting analyses 
were independently checked and verified by the authors.

ChatGPT was also used to provide technical assistance with R programming, including 
identifying minor syntax issues (e.g., missing commas), suggesting code modifications, and 
clarifying the specification of graphical outputs. The authors independently selected the 
statistical procedures, wrote and reviewed the final scripts, executed all analyses, verified 
the outputs, and interpreted the findings.

Gemini (Google) was used to support the translation of selected manuscript sections 
into academic English. The authors subsequently reviewed, edited, and approved all 
translated text and remain fully responsible for its accuracy, originality, scientific content, 
and adherence to the journal’s standards.

No artificial intelligence tool was used to make research decisions, interpret results in-
dependently, generate original data, determine authorship, or replace the authors’ scholarly 
judgment. The authors assume full responsibility for the integrity of the work.
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