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Abstract: While China’s “Double Reduction Policy” has expanded children’s out-of-school time, research has predominantly focused
on STEM and sports extracurricular activities, often overlooking the specific cognitive and academic role of the visual arts. Addressing
this gap, this systematic review synthesizes 11 eligible studies to explore the association between out-of-school visual art activities and
academic performance in Chinese children, while identifying key moderating factors. Conducted according to the PRISMA 2021
guidelines, the review finds that visual art engagement strengthens spatial reasoning, working memory, and creative problem-solving,
thereby improving standardized test scores and school readiness. However, the benefits are not linear; they are shaped by a threshold
model, in which excessive participation diminishes returns, and are moderated by socioeconomic access, parental involvement, and
gender. Theoretically, this review underscores the novelty of this nonlinear relationship within the Chinese context. These findings
highlight the need for policies that ensure equitable access to arts education and guide parents in fostering balanced, high-quality
artistic engagement to support holistic cognitive development. Future research should investigate long-term effects and expand
methodological and geographical scopes.
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Introduction

Extracurricular activities (ECAs) are widely acknowledged as essential for fostering well-rounded child development,
contributing to cognitive, social, and emotional growth.' > Among these, visual art—through mediums such as drawing,
painting, and sculpture—has historically served as a powerful form of creative expression and cultural transmission.
While visual art promotes critical thinking, creativity, and problem-solving, it has received comparatively less scholarly
attention than other ECAs such as music, sports, and dance, which have been more extensively studied regarding
cognitive development.*”” Globally, the developmental value of ECAs has been recognized across educational systems.
In Western contexts, participation in structured art activities outside regular classrooms has been linked to enhanced
creativity, motivation, and cognitive flexibility.* '® Similarly, studies in East Asian settings such as Japan and South
Korea have shown that extracurricular art engagement strengthens visual-spatial reasoning and divergent thinking,
complementing academically intensive school environments.''"'? These international insights highlight the broader
relevance and transferability of findings concerning visual art participation.

A conceptual distinction between in-school and out-of-school art activities is essential to ensure consistency. In-school
visual art typically follows prescribed curricula aimed at developing technical proficiency and aesthetic appreciation. In
contrast, out-of-school or extracurricular visual art activities allow greater autonomy, exploration, and self-expression. The
latter are often more effective at cultivating creativity, emotional regulation, and higher-order thinking skills, as they occur in
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socially interactive, less evaluative environments.*®'? Such contexts enable students to experiment with artistic forms and
ideas beyond curricular constraints, thereby nurturing broader cognitive and emotional competencies.

The connection between visual art and cognitive skill development can be further understood through established
theoretical frameworks. Vygotsky’s sociocultural theory posits that learning and creativity are mediated by social interaction
and cultural tools, suggesting that collaborative art-making fosters symbolic reasoning and self-regulation.'*'* Likewise,
executive function frameworks emphasize the role of art in stimulating working memory, cognitive flexibility, and
inhibitory control—core processes underlying academic success and problem-solving.'®!” These theoretical perspectives
together underscore the cognitive and developmental significance of visual art engagement for children.

In China, the government has increasingly recognized ECAs as vital to holistic child development. Policies such as
the “Double Reduction” initiative, launched in 2021, aim to ease academic pressure and promote well-rounded education
by expanding school-based and after-school opportunities. Although the policy encourages participation in diverse ECAs,
its implementation has predominantly favored STEM and sports activities, often leaving visual art underfunded and
under-researched.”'® As schools strive to balance academic rigor with creativity and well-being, understanding how
visual art—particularly in out-of-school settings—supports cognitive development has become increasingly important for
curriculum planning and educational reform. Despite policy interest and theoretical grounding, the literature has focused
mainly on specific ECAs, linking music to mathematical ability, dance to emotional and physical well-being, and sports
to teamwork and discipline. Visual art, by contrast, remains frequently grouped within undifferentiated categories of
ECAs.>'"2! This omission overlooks the distinctive cognitive and psychological processes visual art engages, including
spatial reasoning, visual literacy, and metacognitive reflection, all of which contribute uniquely to academic
performance.>*>** The failure to disaggregate ECA types in prior research makes it difficult for educators and policy-
makers to identify and leverage the specific benefits of visual art participation.®'*-**

Hence, this review goes beyond summarizing existing findings by offering a critical synthesis of how visual art, as
a distinct extracurricular domain, contributes to children’s cognitive and academic outcomes. By isolating visual art from
broader ECA categories and grounding its developmental relevance in sociocultural and cognitive psychology theories,
this study enhances the theoretical and global understanding of its educational value. The review thus aims to inform
evidence-based curriculum design and policy formulation while advocating for the intentional integration of visual art
into holistic education frameworks that promote creativity, cognitive growth, and academic well-being.

Based on the literature argument, the present systematic review is guided by the following research questions:

e Are out-of-school Visual Art activities related to cognitive skill development?
e What are the underlying factors that moderate the influence of visual art activities on adolescents’ cognitive skills?

The Role of Visual Art in Promoting Adolescents’ Well-Being

Visual art activities are widely acknowledged for their potential to support cognitive, emotional, and academic devel-
opment, making them valuable components of extracurricular education.>**** A substantial body of international
research highlights that engagement in visual arts enhances spatial reasoning, imaginative thinking, and analytical skills,
which are foundational to higher-order cognitive processes. Participation in visual art is positively associated with
improvements in spatial reasoning, a key predictor of achievement in STEM fields, particularly through exposure to
visual-spatial tasks such as drawing and modeling.”** Empirical findings from the United States and Europe have
demonstrated that art-based activities improve geometric reasoning, proportional understanding, and visual-motor
integration, contributing indirectly to mathematical performance.*

However, some studies have reported limited or inconsistent academic effects, particularly when controlling for
socioeconomic status, prior ability, or self-selection bias. Large-scale longitudinal data from the United States and
Australia suggest that the positive association between art participation and academic achievement weakens after
controlling for background variables.®>?>?® Similarly, meta-analyses indicate that while engagement with visual art

enhances creativity and divergent thinking, its direct impact on standardized academic outcomes remains modest and
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context-dependent.''® Such findings underscore the importance of interpreting the benefits of art participation within
broader ecological and educational frameworks rather than assuming uniform cognitive gains.

Recent neurocognitive research offers new insights into how art-related experiences influence brain functioning and
executive control. Functional imaging studies show that creating visual art activates prefrontal and parietal networks
associated with cognitive flexibility and working memory.?**’ Experimental evidence further suggests that sustained art
practice strengthens neural plasticity, emotion regulation, and attentional control—mechanisms linked to executive
function and academic resilience.®?**° Nevertheless, heterogeneity in experimental designs, age ranges, and measure-
ment tools has limited cross-study comparability, and many studies rely on small samples or short-term interventions,
constraining the generalizability of results.'*>°

Cross-cultural research indicates that the cognitive and emotional benefits of art participation may manifest differ-
ently across contexts. Evidence from Finland, the United Kingdom, and South Korea demonstrates that engagement with
visual art enhances self-efficacy, emotional intelligence, and creative confidence—attributes that support motivation and
engagement.>'®'* In contrast, Chinese studies reveal that institutional pressures and exam-oriented curricula often
constrain opportunities for creative exploration, resulting in less consistent developmental gains.>'*° However, when
implemented through after-school programs or informal community art settings, Chinese adolescents show improvements
in creativity, self-expression, and emotional regulation comparable to those of their Western counterparts.**>? These
cross-cultural findings suggest that the cognitive benefits of visual art are not universal but contingent on socioeduca-
tional contexts, pedagogical freedom, and resource availability.

Integrated curricula that embed visual art within academic subjects—such as those in the US Arts in Education Model
Development and Dissemination (AEMDD) initiative or the UK’s Creative Partnerships program—demonstrate
improved engagement and conceptual understanding across disciplines.®*° However, critical evaluations point out that
variations in program duration, teacher training, and assessment frameworks may contribute to inconsistent
outcomes.’*** Beyond school environments, community-based art programs in China, Finland, and the Netherlands
have been shown to enhance perseverance, collaboration, and intercultural awareness, reinforcing the social dimension of
well-being.>3%3!

Ultimately, evidence supports the multifaceted benefits of visual art activities, while acknowledging limitations in
causal inference and measurement precision. Visual art engagement fosters spatial reasoning, creativity, and emotional
regulation, though the magnitude and consistency of these effects depend on contextual, methodological, and socio-
demographic factors. Future research should adopt longitudinal and cross-cultural designs, integrating behavioral and
neurocognitive measures to clarify how visual art contributes to adolescents’ cognitive and emotional well-being across
diverse learning environments.

Rationale for the Review

The rationale for conducting this systematic review is multifaceted. Firstly, while the Chinese government has been
promoting ECAs to enhance educational outcomes, the focus has predominantly been on sports and STEM-related
activities, with visual art often overlooked or subsumed under broader categories.** Recently, the Chinese government
announced the “double reduction policy,” intended to reduce academic pressure and stress by minimizing school
homework and high-stakes exams. It has gained prominence, yet its impact on aspects beyond academic pressure,
particularly in ECAs, has become a burning topic among scholars.* In addition, this oversight is problematic, as visual
art engages distinct cognitive and emotional processes, such as spatial reasoning, creativity, and self-expression,” which
may have unique implications for cognitive skill development. Secondly, much of the existing research on ECAs
measures their impact in aggregate without distinguishing between individual activities (eg, 18). This generalized
approach obscures the unique contributions of specific activities, such as visual art. It limits educators’ and policymakers’
ability to make informed decisions about resource allocation and curriculum design. For example, while studies have
shown that participation in ECAs correlates with improved academic outcomes, the mechanisms through which visual art
influences academic performance remain underexplored. Therefore, this systematic review aims to fill these gaps by
critically synthesizing empirical evidence on the impact of visual art activities on children’s cognitive skill development
and academic outcomes within the evolving educational landscape, shaped by policies such as China’s “double
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reduction.” By disaggregating visual art from other ECAs, the review provides nuanced insights into its unique cognitive
and emotional benefits, thereby informing more targeted educational practices, resource allocation, and policy decisions.

Method
Research Method

This systematic review examined the relationship between visual art activities and cognitive skill development,
identifying key moderating factors. Following PRISMA (2021) guidelines, we analyzed academic performance indica-
tors, including standardized test scores, school achievement, study hours, and engagement measures, to ensure metho-
dological rigor.

Inclusion Criteria

The following criteria were applied to select studies for inclusion in the review: i) Only studies published in English were
considered to ensure consistency in interpretation and analysis. ii) Quantitative studies were included, including cross-
sectional and longitudinal designs and the quantitative components of mixed-methods studies. These studies examined
the influence of out-of-school visual art activities on academic performance in China. iii) Studies focusing on children
under 18 were included, as this aligns with the definition of children and adolescents in the Chinese context. iv) Only
studies conducted in mainland China were considered, as the review aimed to explore the phenomenon within China’s
specific socio-economic and cultural context. v) The review included studies published between January 2010 and
September 2025. The year 2010 was selected as a cutoff to ensure the inclusion of research reflecting recent trends and
developments in the field. Studies published after 2010 are more likely to capture dynamic socio-economic conditions,
social value patterns, and educational policies in China, particularly following recent game-changing policy changes,
such as the “Double Reduction Policy,” which allows Chinese children and adolescents to cherish their out-of-school
time by engaging in ECAs.

Exclusion Criteria

The review applied the following inclusion criteria: (i) Studies published in English to ensure interpretive consistency;
(i) Quantitative studies, including cross-sectional, longitudinal, and mixed-method designs, examining out-of-school
visual art activities and academic performance in China; (iii) Studies involving participants under 18, in line with the
Chinese definition of children and adolescents; (iv) Research conducted in mainland China to reflect its specific cultural
and socio-economic context; and (v) Studies published between January 2010 and September 2025 to capture recent
developments, including the impact of significant policy shifts like the “Double Reduction Policy,” which encourages
children’s engagement in extracurricular activities.

Literature Search

To identify relevant studies, we conducted a comprehensive search of five major databases: PsycINFO, PubMed, Scopus,
Web of Science, and ProQuest. The search included studies published up to June 2025. It was guided by carefully
selected keywords and Boolean operators that aligned with the review’s objectives. The search terms combined keywords
and phrases related to visual art activities, academic performance, extracurricular activities (ECAs), and moderating
factors.

EE TS EEINT3 EEINT3

For visual art activities, we used terms such as “visual art,” “art education,” “art extracurricular,” “art activities,”

“creative arts,” and “art participation.” These terms were selected to cover a broad range of visual art-related experiences
that students may engage in outside the core curriculum. In addressing academic performance, we included terms like

EEINNT3 9 EEINNT3

“academic achievement,” “academic performance,” “educational outcomes,” “school performance,” “learning out-

EEINT3

comes,” “grades,” and “score.” These captured diverse measures of academic success and educational progress.

2 < EEINE3

To focus the search on ECAs, we incorporated terms such as “ECAs,” “after-school activities,” “non-academic

activities,” and “co-curricular activities.” These helped refine the search to studies that specifically explored activities
beyond the formal academic curriculum. To explore potential moderating factors in the relationship between visual art

2 < 99 ¢C:

activities and academic performance, we used terms like “moderating factors,” “mediating factors,” “influencing factors,”
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9 <,

“determinants,” “contextual factors,” “socio-economic factors,” “demographic factors,” “school environment,” and
“family support.” These were aimed at identifying studies that examined conditions or variables that might influence
this relationship.

We employed Boolean operators to combine terms effectively. The operator “AND” was used to link key concepts—
for example, “visual art” AND “academic performance” or “art extracurricular” AND “educational outcomes.” The
operator “OR” was used to include synonyms or related concepts, such as (“visual art” OR “art education” OR “creative
arts”) and (“academic performance” OR “educational outcomes” OR “grades”). In some cases, the operator “NOT”
helped exclude unrelated topics—for instance, “visual art” NOT “professional artists”—to maintain a focus on student

populations.

Screening and Selection Process

Following the initial search, all identified articles were imported into EndNote X9, a reference management software, to
remove duplicates systematically. The PRISMA flow diagram (Figure 1) illustrates the screening process, outlining each
step from identification to final inclusion.

A total of 105 articles were retrieved from the databases. After applying the predefined inclusion and exclusion
criteria, 11 studies were ultimately selected for review. These criteria were carefully designed to ensure that selected
studies were relevant, methodologically sound, and aligned with the objectives of this review. To enhance methodological
rigor, the sole author collaborated with an independent scholar, acknowledged in this study, to conduct the initial

Identification of new studies via databases and registers

SR
c Databases (n =105) Records lremoved before screening:
o Duplicate records removed (n = 10)
E-] PsycINFO (15) o .
© Records marked as ineligible by automation
o PubMed (n=30) tools (n = 30)
= =
- —»
% Scopus(n 422) Records published before 2010, book,
] Web of Science(n=15) ; ) )
-] systematic review articles, conference
= ProQuest(n=23) .
proceedings were removed (n =11)
[
 S—
Y
Rgcords screened on the bases of )
title and abstract (n = 54)
Records excluded on inclusion criteria (n =12)
o Records were excluded by a human(n=3)
c Y .
= Records were excluded by automation tools(n=4)
g Reports sought for retrieval.
a (n =35)
A4
Reports assessed for eligibility.
(n=16)
Reports excluded:(n=5)
— Reason 1. Full text evaluation and in deeper
l check (n =1)
Reason 2. Not relevant outcomes (n = 2)
= Reason 3. Editorials (n =1)
§ Included studies in review (n = 11) Reason 4. Full text can’t be retrieved (n=1)
©
£

Figure | PRISMA 2020, Flow Diagram of the Literature Search.
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evaluation of titles and abstracts. Both reviewers conducted their assessments independently. In cases of disagreement,
the author served as the final arbiter. This dual-review strategy helped maintain objectivity and reduce potential bias.
After the initial screening, the author conducted a detailed full-text review of potentially eligible studies to verify their
suitability. The author independently reviewed all non-duplicate articles identified through the search strategy. Irrelevant
studies—such as those with unclear findings or weak sampling methods—were excluded. The full texts of the remaining
studies were then downloaded and reviewed. Eligibility was reassessed based on the inclusion and exclusion criteria.
References that did not meet these standards were excluded, with the reasons for exclusion documented to ensure
transparency. Subsequently, the author extracted relevant data from the eligible studies. Key data points included study
design, sample characteristics, geographic location, academic performance metrics, and factors influencing LBCs’
academic outcomes. This systematic and rigorous approach ensured the reliability and validity of the review’s findings.

Data Extraction

A structured data extraction protocol was employed to systematically capture key study characteristics, including:
author(s) and publication year; geographic focus (specific Chinese provinces); research design; participant demographics;
measurement instruments employed; and significant findings. Particular emphasis was placed on examining the relation-
ship between extracurricular participation in visual arts and academic outcomes, with careful attention to identifying
potential moderating and mediating factors. The resulting analysis incorporated studies from multiple Chinese provinces,
featuring diverse sample sizes and spanning a considerable temporal range. This geographic and methodological diversity
strengthens the external validity of the review’s conclusions. The independent scholar’s participation was strictly limited
to the initial screening phase, with all subsequent analytical and interpretive work conducted exclusively by the author to
maintain conceptual coherence throughout the review process.

Quality Assessment

To assess the methodological quality of the studies included in this review, we utilized the National Institutes of Health
(NIH) Quality Assessment Tool for cross-sectional and cohort observational studies.>> This tool evaluates each study
using 14 predefined criteria, summarized in Table 1. For each criterion, a score of 1 was assigned for a “yes” response,

Table | Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies

Criterion Study ID

1|12 |3

S
(7]
o
~
-]
o
°

. Was the research question or objective in this study clearly stated?
. Was the study population specified and defined?
. Was the participation rate of eligible persons>50%

zz <<
< < < <
<~z z <
Zz < < <
< < < <
zz < <
Z Z < <
zZz < <
zz < <
< < < <
zZz < <

. Were all subjects selected or recruited from the same or similar population (at the
same time)? Were the inclusion and exclusion criteria for being in the study
prespecified and applied uniformly to all participants?

I. Was a sample size justification, power description, or variance and effect estimate | Y | N | Y | Y [N |Y [ Y | Y |Y | N |Y

provided?

I. For the analysis in this paper, were the exposure(s) of interest measured beforethe | Y | Y | Y | Y [ Y [ N|[Y | Y |Y |Y |Y

outcome (s) being measured?

I. Was the time frame sufficient so that one could reasonably expect to seean | Y | N |Y | Y [N|Y [Y | Y |Y |N |Y

association between exposure and outcome if it existed?

I. For exposure that can vary in amount or level, did the study examine differentlevels | Y | N | Y | Y [ Y | Y [ Y | Y |Y | N |Y

of the exposure as related to the outcome (eg, categorize of exposure, exposure
measured as a continuous variable)?

I. Were the exposure measures (independent variables) clearly defined, valid, reliable, | Y | Y | N [ Y [ Y [ N|[Y [ Y [Y | Y Y

and implemented consistently across all study participants?

(Continued)
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Table | (Continued).

Criterion Study ID

1|12 |3 4 |56 (7|8 |9 10 | Il

10. Were the exposure(s) assessed more than once over time?! N|IN[Y [N|N|Y | N|N[N/|N|N
I'l. Were the outcome measures (dependent variables) clearly defined, valid, reliable, Y|Y|Y | Y[Y | Y|Y|Y|Y |Y |Y

and implemented consistently across all study participants?

=<
=<
=<
=<
z
=<
=<
=<
=<
=<

12. Were the outcome assessors blinded to the exposure status of participants? Y

z
P4
=<
P4
z
=<
P4
p4
z
z
z

13. Was the loss to follow-up after baseline 20%?
14. Were key potential confounding variables measured and adjusted statistically for Y|Y|Y | Y|[Y|Y|Y|Y|Y |Y |Y

their impact on the relationship between exposure(s) and outcome(s)?

15. Total Score 8 (9 |I10[8 |9 (9|8 (8 ]|1I0]9 10

Notes: This study quality assessment tool was adopted from the National Institutes of Health’s Quality Assessment Tool for Observational Cohort and Cross-Sectional
Studies. For each criterion, a score of | was assigned if “yes” was the response, whereas a score of 0 was assigned otherwise (Chen et al, 2010). A study-specific global
score, ranging from 0 to 14, was calculated by summing up scores across all 14 criteria. Study quality assessment helped measure the strength of scientific evidence, but was
not used to determine whether a study was included in the review.

Abbreviations: N = no; Y = yes.

and a score of 0 was given for “no” or “not applicable” responses. The total quality score for each study was determined
by summing the individual scores across all criteria, yielding a global score ranging from 0 to 14. To classify the studies,
we adopted the classification system proposed by Maher et al,>® where studies with total scores between 0-3 were
considered “poor quality,” those with scores between 4—5 were categorized as “moderate,” 68 as “good,” 9-10 as
“excellent,” and 8—11 as “optimal.” All studies included in the review met the minimum quality threshold, with scores
ranging from 8 to 11, thus falling within the “optimal” quality category as defined by Maher et al.*° It is important to
emphasize that while the quality assessment criteria were crucial for evaluating the scientific rigor of the studies, they
were not used as the sole determinant for study inclusion or exclusion. The screening process followed a multi-stage
procedure to ensure consistency and thoroughness. In the first stage, the author, an independent scholar, reviewed the
titles and abstracts of the identified articles to assess their relevance. In the second stage, the author and an independent
scholar retrieved and evaluated the full texts of the shortlisted studies for eligibility. In cases of disagreement or
discrepancies regarding study eligibility, a consensus was reached by consulting with two additional reviewers, who
made the final decision. This rigorous process ensured that the studies included in the review met methodological and
content-related inclusion criteria.

Result

Characteristics of the Reviewed Studies

The reviewed research articles provide a comprehensive understanding of the influence of out-of-school or extracurri-
cular visual art activities on cognitive skills and development and identify the underlying aspects that moderate the
likelihood of participation and the direction of impact on Chinese children’s cognitive skills. Consequently, from an
initial pool of 105 studies identified during the screening process, only 11 articles met the eligibility criteria for inclusion

37-47

in this review (refer to Figure 1 and Table 2). All selected studies were conducted across various regions of mainland

China and were published in English. Based on the preliminary findings of the review, these studies were published

online between the year of 2015 and 2025,***

explicitly focus on assessing the participation of Chinese children and
adolescents in out-of-school visual art activities as one of the ECAs; estimate the statistical impact of the participation on
their cognitive skill; and pinpointing the factors that mitigate the degree of the relationship.

Furthermore, the literature synthesis indicates considerable variation across the reviewed studies in regions, research
designs, participant characteristics, outcome measurements, and key findings. Although all the studies were conducted in
China, most of the reviewed studies were conducted in mainland China, while three were conducted in the Hong Kong
Special Administrative Region. Out of the eight studies conducted in Mainland China, two studies were from Shanghai,

three studies were from Guizhou province (Southwest China), one study was from Guangdong province (Southern
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Table 2 Description of the Reviewed Studies

Study ID Year/ Target city/province Research Data Source Type of Number of
Author Design Participants (Age Participants
Range/Grade Level)
| [37] HK Cross-sectional Survey 5 years and 2 months Total: 64
to 6 years and 10 28 girls,36 boys
months
2 [38] Mainland China (not Mixed Survey Students of different 235 students
specified) grades, a diverse
sample
3 [39] Shanghai Longitudinal Survey 55.14months 343 (180
Middle-class female, | 63male)
4 [40] National Scale Longitudinal National Data Grands 7 2014's (10279)
(China Education 2015’s (8687)
Panel Survey
2014-15)
5 [41] Seven provinces of China Cross-sectional Survey Grade 8 (about 13 8723
(Beijing, Tianjin, Jiangsu, years old)
Shanxi, Henan, Sichuan, and
Gansu) (Northern China).
6 [42] Mainland China (not Cross-sectional Survey Adolescents (18-25) 410
specified)
7 [43] HK Cross-sectional Survey The mean age of 4.6 790 children,
and 4.5 217parents,65,
teachers
8 [44] Shanghai Longitudinal Survey Grades 3-6 695
9 [45] HK Longitudinal Survey Grades 3-6 194
10 [46] Southwest China Cross-sectional Survey Grade |-6 1624
I [47] Southwest China Cross-sectional Survey Grade 9 2139

China), one study was from seven provinces in Northern China, one study utilized national data, and one study did not
mention the particular research setting. Regarding the research design employed by the reviewed studies, the finding
shows that four were longitudinal studies that mainly conducted two waves of data collection. In contrast, six studies in
this review used a cross-sectional design, and one employed a mixed-methods approach to attain its research objectives.
Of the 11 reviewed studies, except for one, the others used primary survey data rather than secondary or prior databases
for the analysis. The introductory results of the literature reviews provide further insight into the descriptions of the
reviewed studies. Specifically, five of the synthesized studies focused on participants aged six or younger, aiming to
understand the impact of visual art activities on cognitive development in early childhood.

In contrast, the other six studies involved diverse participants, including children and adolescents aged 7 to 14, as well as
primary to junior high school students. Finally, the preliminary finding of the systematic review demonstrates that although the
present study’s outcome is cognitive skills, the reviewed studies contributed to this outcome by estimating the application of
out-of-school visual art activities as ECA in promoting academic performance, as measured through school-based perfor-
mance in different subjects. Standardized tests are designed and prepared by the researchers to assess participants’ math and
language skills, which minimizes biases that can arise from subjective grading practices, offering a transparent and impartial
assessment of student abilities and establishing the benchmarks of the trustworthiness or reliability of the findings by ensuring
the skills and knowledge assessed are relevant and standardized across the participants.

The Influence of Out-of-School Visual Art Activities on Children’s Cognitive Skills
A systematic review of the 11 selected quantitative studies provides strong empirical support for the positive influence of
visual art activities on children’s cognitive skills across multiple developmental contexts (See Table 3). Collectively,
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Table 3 The Key Findings of Reviewed Studies

Study ID Measurement Main Findings Related to Cognitive Skill Moderating/Mediating Factors (RQ b)
(Cognitive Skills) Development (RQ a)
| Standardized Test Score | Extracurricular participation improved children’s Maternal involvement moderated the
(school readiness) attention, social adaptation, and early cognitive benefits — higher parental engagement
readiness. enhanced cognitive outcomes.
2 Standardized Test Score | Arts education positively correlated with creativity, Family income and school art resource
problem-solving, and verbal reasoning. availability strengthened the effect.
3 Standardized Test Both linear and nonlinear positive effects of organized More substantial benefits among children
(receptive vocabulary, extracurricular activities (ECAs) on cognitive and with supportive family backgrounds and
Early Math Skills) language development. moderate participation levels.

4 Unstandardized Test Participation in ECAs improved school readiness, Effects stronger among children from high
(school test scores for attention, and executive function. SES families and those with higher parental
Grade 8) education.

5 School performance Structured art activities enhanced early numeracy and Parental expectations and motivation
symbolic reasoning. moderated outcomes; low parental

engagement weakened effects.
6 Academic and Creative | Structured art and music ECAs predicted higher Cultural capital, SES, and duration of
Skills academic success and creative thinking. participation moderated relationships.

7 Standardized Test Family arts resources mediated the association between | Family SES and arts atmosphere moderated
Score, Cognitive Skill SES and achievement in the arts; arts participation and mediated academic and cognitive
Test (verbal creativity) boosted cognitive engagement. outcomes.

8 Cognitive Skill Test, Arts education significantly improved critical thinking, Gender and prior exposure to art training

performance creative cognition, and analytical reasoning. moderated cognitive benefits.

9 Standardized Test (Math | Arts-based instruction enhanced creativity, originality, Program duration and teacher experience

Ability and Chinese and flexible thinking. moderated the strength of cognitive
Reading Ability) improvements.

10 School performance Visual art participation improved self-efficacy through Cognition and emotion acted as serial
sequential mediation of cognitive and emotional mediators between art engagement and self-
processes. efficacy.

11 School performance Out-of-school visual art participation improved SES and parental art support mediated and
academic performance through enhanced cognitive moderated the relationship between art
skills. participation and cognition.

these studies examine domains such as working memory, critical thinking, creativity, executive functioning, school
readiness, and academic performance, employing various statistical approaches, including regression analysis, structural
equation modeling, and t-tests.

Specifically, Liu® demonstrated that arts education significantly improved cognitive development, with working
memory showing a beta coefficient of 0.41 (p <0.01) and attention span at 0.37 (p <0.05), thereby suggesting a notable
impact on executive functioning. Similarly, Chiu and Lau,®’ in their study on Hong Kong children, found that
participation in extracurricular visual art activities predicted improved cognitive outcomes (B = 0.29, p <0.01), with
maternal involvement moderating this relationship (interaction § = 0.18, p <0.05), highlighting the role of family context
in amplifying cognitive benefits. Moreover, Ren et al*® explored the linear and nonlinear effects of organized extra-
curricular activities (ECAs) on preschoolers in China. They found a significant quadratic effect (B = 0.21, p <0.05),
indicating that while moderate participation in arts positively influenced cognitive development, excessive involvement

1* reported medium effect sizes (Cohen’s d = 0.48) for

yielded diminishing returns. In addition, another study by Ren et a
visual arts-related ECAs enhancing school readiness, especially in early literacy and numeracy.

Furthermore, Ren and Zhang®® used structural equation modeling to show that arts participation was positively
associated with improvements in attention regulation and executive function (f = 0.32, p <0.01), thereby reinforcing the

foundational cognitive role of visual arts. In a similar vein, Tan et al*® found that structured visual art engagement
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predicted improved standardized academic outcomes (B = 0.26, p <0.05), with cultural capital acting as a mediating
factor. Additionally, Yuan et al*' examined the mediating role of family arts resources. They found a significant indirect
effect (0.13, 95% CI [0.06, 0.21]) between family socio-economic status and adolescents’ achievement in art-based
cognitive domains, while the arts atmosphere moderated this relationship. Complementing these findings, Hui et al*’
showed that visual arts education significantly improved creativity scores, as indicated by an ANOVA with F(2, 198) =
6.78 (p <0.01), confirming the effectiveness of arts-based interventions in enhancing divergent thinking in young
children. Turning to psychosocial outcomes, Deer et al*’ provided evidence that cognition served as a mediator between
visual art participation and self-efficacy, with cognition showing a substantial direct effect (f = 0.36, p <0.01) and a more
negligible effect through emotion (B = 0.22, p <0.05), thus reinforcing the interdependence of cognitive and emotional

processes in development. Subsequently, in a follow-up study, Deer et al*®

found that visual art participation was
significantly associated with academic performance (f = 0.31, p <0.001), with socio-economic status mediating this
association, indicating the compensatory cognitive benefits of visual arts in less advantaged contexts. Finally, Li and Qi*?
confirmed the cognitive value of arts education at the higher education level, with critical thinking and creativity scores
significantly higher among art participants than among non-participants. The mean differences were statistically
significant, with t(198) = 3.94 (p <0.001) for critical thinking and t(198) = 4.23 (p <0.001) for creativity, indicating
the sustained cognitive impact of early visual art exposure.

In conclusion, the synthesis of quantitative findings from these studies reveals a consistent pattern: visual art activities
contribute significantly to children’s cognitive development across domains such as executive function, school readiness,
critical thinking, and academic achievement. These effects are sometimes moderated by factors such as socio-economic
background and parental involvement, and can be mediated by variables such as family arts resources and cognitive-
emotional mechanisms. Collectively, these findings underscore the importance of integrating visual art into early and
middle childhood education to enrich cognitive development.

Underlying Factors Determining the Application of Visual Art Activities

The second objective of this review is to identify key mediators that influence the relationship between visual art
activities and the development of cognitive and academic skills in children and adolescents. Collectively, the reviewed
studies illuminate the intricate pathways through which engagement in visual art can impact cognitive outcomes (See
Table 3). Several factors, including family environment, socio-economic conditions, emotional and cognitive mechan-
isms, and the intensity of participation, shape these pathways.

To begin with, Liu*® emphasized the direct impact of arts education on cognitive development and academic
performance. However, the study also noted that the strength of this relationship may depend on external support
mechanisms, suggesting potential moderating factors that were not thoroughly examined. Expanding on this, Chiu and
Lau®’ explicitly identified maternal involvement as a significant moderator. They found that the association between
extracurricular visual art participation and cognitive outcomes was stronger when maternal involvement was high
(interaction B = 0.18, p <0.05). This finding indicates that parental engagement enhances the benefits of art-related
activities for children’s cognitive development.

In a related study, Ren et al*’

provided a more nuanced perspective by highlighting nonlinear effects of organized
extracurricular activities on preschoolers’ cognitive development (quadratic § = 0.21, p <0.05). Their findings imply that
while moderate participation in arts activities is beneficial, excessive involvement may lead to diminishing returns. Thus,
participation intensity emerged as a critical moderating factor. Furthermore, the same study revealed that not all children
benefited equally from arts-related extracurricular activities. Specifically, school readiness gains varied based on
individual characteristics and background conditions (Cohen’s d = 0.48). This underscores the moderating influence of
contextual and individual differences. Shifting focus to underlying mechanisms, Ren and Zhang® identified **executive
function and attention regulation®* as key cognitive processes that are enhanced through participation in arts education
(B = 0.32, p <0.01). These processes appear to mediate the relationship between arts exposure and broader academic
outcomes, suggesting a pathway through which cognitive gains are achieved.

Likewise, Tan et al*® found that cultural capital mediates the relationship between structured arts engagement and
academic success (B = 0.26, p <0.05). Their findings imply that the acquisition of cultural knowledge and dispositions
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through the arts contributes meaningfully to students’ academic trajectories. Another layer of complexity is added by
Yuan et al,*' who offered strong evidence for both mediating and moderating roles of family-related factors. Specifically,
family arts resources mediated the link between socio-economic status and academic achievement in art-related domains
(indirect effect = 0.13, 95% CI \ [0.06, 0.21]). Meanwhile, the family arts atmosphere functioned as a moderator,
strengthening or weakening the impact based on the quality of the home arts environment. These findings highlight the
dual role of the home context as both a conduit and an amplifier of cognitive benefits associated with the arts.

Turning to the role of creativity, Hui et al*> demonstrated significant improvements in creative thinking resulting from
arts education (F(2, 198) = 6.78, p <0.01). This suggests that the quality and pedagogical approach of arts instruction
may mediate the development of creative cognitive skills. In another study, Deer et al*’ proposed a serial mediation
model. They found that both cognition and emotion sequentially mediated the relationship between visual art participa-
tion and self-efficacy (cognition p = 0.36, p <0.01; emotion B = 0.22, p <0.05). These results underscore the intertwined
nature of cognitive growth and emotional development, ultimately contributing to psychosocial well-being. Moreover,
Deer et al*® identified socio-economic status as a crucial mediator between out-of-school visual art participation and
academic performance (B = 0.31, p <0.001). This highlights how access to enriching art experiences—and their
associated benefits—is often shaped by broader socio-economic conditions. Lastly, Li and Qi** confirmed that arts
education in higher education settings directly enhances critical thinking and creativity (t (198) = 3.94, p <0.001 for
critical thinking; t(198) = 4.23, p <0.001 for creativity). These findings suggest that the cognitive benefits of early
exposure to visual art may persist into later stages of education, potentially mediated by accumulated skill development.

Discussion
This systematic review aimed to synthesize 11 eligible studies using a rigorous inclusion and exclusion criterion. The
review explores how out-of-school or extracurricular visual art activities influence cognitive development in Chinese
children. Additionally, it examines key factors that mediate participation and its outcomes, including socio-economic
status, parental involvement, and access to resources.

The preliminary findings of the review indicate that the studies were conducted across different regions of China,
providing results that represent children from diverse economic and cultural backgrounds. One key finding highlights that
socio-economic status and gender significantly affect participation in out-of-school visual art activities. This aligns with

174148 and international research,>®4->°

both nationa which confirms that children from financially stable families are
more likely to participate in a variety of ECAs. In contrast, children from low-income households often engage in less
productive or potentially risky activities during their free time.”' These patterns contribute to psychological, social, and
academic disparities.'® Notably, this review’s findings challenge the outdated stereotype that affluent parents prioritize
work over their children’s well-being. Today, many such parents actively support both in-home and out-of-home ECAs to
promote holistic development.”’

In line with this, Chinese literature increasingly shows that children from high socio-economic backgrounds outper-
form their peers academically. This is partly due to their stable cultural capital, which grants them access to resources that
further widen the social and educational gap.**>* In terms of gender, this review shows that girls participate in visual art
activities more frequently than boys do. This finding supports previous research suggesting that male adolescents prefer
traditionally masculine activities, such as sports or science fairs.*>>® A possible explanation is rooted in Chinese
parenting culture, where boys are often pressured to focus on academics and after-school tutoring to secure high-
paying careers.*>>! However, this trend has a promising side. The review suggests that modern Chinese parents
increasingly recognize the potential of girls, motivated by the success of women in various sectors such as business,
technology, the arts, and academia. As a result, more parents now support girls in pursuing visual art activities, reflecting
a shift toward greater gender equality.

Turning to the core aim of this review, most studies confirm that visual art activities positively influence cognitive
skill development. However, two studies reported no significant effects on school-based academic performance, echoing
earlier findings.>*>* One reason may be the measurement method: academic performance was gauged using school
grades, which vary between institutions and may not accurately reflect actual learning or cognitive ability. Surprisingly,
this aligns with previous Chinese studies suggesting that while after-school ECAs may not directly enhance academic
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performance, they can have indirect benefits.*” However, this particular study has two key limitations. First, it relies on
data from the 2014 China Education Panel Survey (CEPS), which may be outdated given China’s rapid societal changes.
Second, it treated ECAs as a binary variable—yes or no—without specifying the types of activities.

Marsh and Kleitman® further argued that out-of-school ECAs tend to have weaker academic effects than in-school
ECAs. A likely explanation, supported by a previous study, is that over-involvement in ECAs—visual arts included—can
lead to divided attention, potentially harming academic work.?” Consistent with this, several studies in this review found
that while participants in out-of-school visual art activities showed gains in standardized test scores, school readiness,
and cognitive performance, excessive participation led to adverse outcomes. Overloaded schedules can lead to stress,
fatigue, and diminished academic performance.”’*® This pattern aligns with the threshold theory, which states that
extracurricular involvement benefits students up to a certain point, after which it plateaus or becomes
counterproductive.’’ Additionally, earlier research suggests that students who are already academically strong are
more likely to choose visual art activities, suggesting a self-selection bias.*’

Therefore, this review supports recent Chinese studies that assert that only certain types of ECAs—specifically,
informal, out-of-school ECAs—contribute to academic performance. In contrast, school-based ECAs, which are more
structured and teacher-supervised, are often more impactful.*® Further analysis indicates that visual art activities yield
greater cognitive benefits when children participate in just one focused out-of-school ECA, rather than multiple. This
supports findings by preceding evidence that specialized engagement leads to better cognitive development than multi-
tasking across several activities.”> > Interestingly, the review also finds that academically successful and affluent
children with a strong interest in the arts can benefit without external programs, provided they have the necessary
resources and time at home. Ren et al** corroborate this, suggesting that children from high-SES backgrounds gain
minimal additional benefit from formal ECAs because they can practice and refine their skills at home.

These findings reinforce the threshold theory and underscore the importance of parental support. Excessive involve-
ment without such support can even hinder academic performance.> When parents help children choose and pursue
activities they are passionate about, the cognitive benefits increase significantly.*” In China’s high-pressure academic
environment, intrinsic motivation plays a vital role. ECAs that children genuinely enjoy foster perseverance, creativity,
and cognitive flexibility—skills that are transferable to academic settings. Thus, this review highlights the essential role
of parental support in creating balance. Parents who encourage children to explore their interests help offset the rigid
demands of formal education. Motivated participation, when combined with parental encouragement, fosters emotional
intelligence and problem-solving skills. These are crucial not just for school success but for broader life challenges.
Importantly, this review emphasizes that Chinese parents must not only permit ECA participation but also invest time and
effort in supporting it. A growing body of literature shows that such parental time investment enhances enjoyment, boosts
academic motivation, and increases long-term engagement. This is particularly important in a competitive education
system, where creative thinking and expression are often undervalued.’” Finally, I found that children whose parents
engaged with their artistic pursuits—through visiting art exhibitions, discussing art, or collaborating on projects—
exhibited greater cognitive flexibility and stronger critical thinking.*® This study added that these activities build early
language skills, emotional bonds, and artistic cognition. All of these are foundational for robust cognitive development.

Conclusion

In conclusion, this systematic review substantiates that out-of-school visual art activities can positively influence
cognitive development in Chinese children. Nevertheless, the effects are nuanced and contingent on key moderating
factors. The benefits, including gains in standardized test scores and cognitive flexibility, are most pronounced when
participation is focused and intrinsically motivated, aligning with the threshold theory, which warns of diminishing
returns from over-scheduling. Crucially, the findings highlight that socio-economic status and parental involvement are
not merely facilitators of access but are fundamental to the efficacy of participation. Affluent families provide a stable
cultural capital that amplifies benefits, while active parental engagement—such as discussing art or visiting exhibitions—
enhances enjoyment and cognitive gains. Furthermore, the review reveals a persistent gender disparity in participation,
reflecting deep-seated cultural norms. Ultimately, the cognitive advantages of visual art activities are maximized not
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through mere enrollment but through a balanced, supported, and passionate engagement, underscoring the need for
policies and parental strategies that foster quality of involvement over mere quantity.

Implications

The diverse and interrelated findings of this systematic review suggest several policy directions that can significantly
shape the future application of visual art and other extracurricular activities (ECAs) to enhance children’s well-being in
both Chinese and international contexts.

One of the most pressing issues highlighted is the influence of socio-economic status (SES) on children’s participation
in ECAs and their subsequent short- and long-term outcomes. As China’s Double Reduction Policy seeks to alleviate
academic pressure and promote holistic development, addressing educational access disparities in ECA becomes
imperative. Children from low-SES families often face multiple barriers to participation, including limited financial
resources, lack of parental availability, and inadequate access to community facilities. To bridge this gap, the Double
Reduction Policy should prioritize support for low-SES families and communities.

One actionable approach is to establish community centers offering affordable or free access to a wide range of
ECAs, including arts, sports, and STEM programs. These centers could act as hubs for skill development, creativity, and
social interaction, ensuring children from all economic backgrounds have equal opportunities beyond the classroom.
Collaborations with local organizations and volunteers can help sustain such programs while strengthening community
involvement. Over time, these efforts can foster a more equitable and inclusive education system in which children’s
growth and development are not limited by family income.

Moreover, this review suggests that ECAs can play a transformative role in cultivating creativity, resilience, and
leadership among youth. To harness this potential, policymakers should consider launching initiatives that recognize and
reward excellence in ECAs, such as university scholarship pathways tied to extracurricular achievement. These
incentives could motivate students to engage more actively in diverse pursuits and reinforce a system that values holistic
development alongside academic performance. Such forward-thinking policies would help shape a generation of well-
rounded individuals equipped not only with academic knowledge but also with the soft skills and real-world experiences
needed to succeed in an increasingly dynamic and complex world.

In addition, the current systematic review offers several practical recommendations to help families and educators
maximize the benefits of out-of-school visual art activities. Parental support emerged as a fundamental factor enabling
children to engage meaningfully in ECAs. Chinese parents, in particular, are encouraged to be actively involved in their
children’s extracurricular lives, including investing financially in visual art activities that offer both emotional and
academic benefits. Specific interventions could include scheduled parent-child art projects, storytelling sessions, and
take-home school assignments designed around creative expression. These efforts can strengthen parent-child bonds,
nurture intrinsic motivation, and foster emotional stability in children.

Further, the review emphasizes the need to eliminate gender-based criticism that may negatively impact children’s
confidence and mental well-being when choosing ECAs. Parenting approaches should support children’s passions
without judgment or societal pressure. Educational campaigns and community initiatives should promote gender-
neutral parenting practices. Such efforts would empower children to follow paths that align with their talents and
interests, free from restrictive norms. Parents should also maintain open dialogues with their children, encouraging them
to express their interests and future goals without fear of gender-based bias. Schools can support this by providing career
guidance programs that focus on students’ strengths rather than conforming to traditional expectations.

Finally, this review supports the threshold theory, cautioning that excessive or overly intensive involvement in ECAs
may not always yield positive results. While moderate participation can enhance well-being and achievement, over-
commitment may lead to burnout, stress, or disengagement from learning. Parents and educators must stay alert to signs
of exhaustion, such as declining academic performance or waning motivation. Regular, open communication with

children can help monitor their workload and adjust their involvement to ensure a balanced, beneficial experience.
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Limitations and Future Research Directions

This systematic review has several limitations that warrant acknowledgment. First, the search was limited to studies
published in English and conducted in mainland China. This restriction may have excluded relevant research published in
other languages or from other regions. As a result, the findings may not fully represent the broader scope of the
phenomenon under investigation. Second, the included studies primarily examined the impact of out-of-school visual art
activities on cognitive skill development. This focus leaves a gap in understanding how such activities influence non-
cognitive skills. Therefore, future research should examine the effects of visual art activities on creativity, emotional
intelligence, resilience, and social adaptability. Investigating these outcomes can provide a more comprehensive under-
standing of how visual arts contribute to overall child development. Third, the limited number of studies and hetero-
geneity in sample characteristics, research designs, and measurement tools prevented conducting a meta-analysis. These
inconsistencies weaken the comparability of findings across studies. To address this, future studies should aim for greater
standardization in research design and measurement tools, especially regarding academic performance. Large-scale and
well-controlled studies are also needed to improve the robustness of findings and support future meta-analytical efforts.
Finally, this review excluded unpublished and grey literature, which may have introduced publication bias. This bias
could have skewed the results by overrepresenting studies with significant or positive findings.
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