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Abstract

The present study aimed to design and simulate a dynamic educational model for improving the financial literacy of 10—12-year-old elementary school
students in Tehran with an emphasis on gender differences and the role of family, educational, and systemic factors. This study employed a mixed-
methods (quantitative—qualitative) approach. The statistical population included elementary school students, their parents, and teachers in Tehran. Using
multistage cluster sampling, 675 participants were selected. Quantitative data were collected through the OECD/INFE standardized questionnaire, while
qualitative data were obtained via semi-structured interviews with teachers, parents, and financial literacy experts. Statistical analyses were conducted
using SPSS 27, thematic analysis was performed using MAXQDA, and system dynamics modeling was implemented using Vensim PLE software. The
main variables included financial knowledge, financial behavior, financial attitude, family factors, educational factors, and gender differences. In addition,
causal loop diagrams and stock-flow models were used to simulate the dynamic relationships among the variables. The findings revealed that girls
demonstrated significantly higher financial knowledge (Mean=12.32) than boys (Mean=11.28) (t=-3.88, p<<0.001). Financial behavior was also
significantly stronger among girls (Mean=13.35) compared to boys (Mean=12.43) (t=-2.73, p=0.007). The correlation between financial knowledge
and financial behavior was stronger among girls (r=0.700) than boys (r=0.669). Results further indicated that mothers played a more influential role
than fathers in children’s financial education, and higher-income families exhibited more positive attitudes toward financial literacy education. Regional
ANOVA results showed significant differences in financial knowledge and systemic factors across different districts of Tehran. Thematic analysis
emphasized the critical roles of family, teachers, media, and gender differences in shaping children’s financial literacy. The system dynamics simulation
demonstrated that educational interventions implemented from the sixth month onward could substantially improve financial knowledge over time and
reduce the gender gap in financial literacy. The results demonstrated that applying a system dynamics approach to children’s financial literacy education
can facilitate the design of effective, sustainable, and gender-sensitive educational policies. Integrating family, educational, and cultural factors into a
systemic model enabled the prediction of long-term educational outcomes and showed that targeted interventions can improve financial behaviors and
reduce gender disparities in financial literacy. The proposed model may serve as a practical framework for developing financial literacy programs in
developing countries.
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Extended Abstract

Introduction
Financial literacy has emerged as one of the most important educational and social competencies of the twenty-

first century because it directly influences individuals’ decision-making abilities, economic participation,



financial well-being, and long-term quality of life. In contemporary societies, children are exposed to financial
concepts, consumer culture, digital purchasing systems, and economic decision-making from increasingly
early ages. Consequently, financial literacy education can no longer be limited to adulthood or higher
education; rather, it must begin during childhood and primary school years when cognitive, behavioral, and
value-based foundations are formed. Recent studies have demonstrated that insufficient financial literacy is
associated with higher levels of financial stress, poor budgeting behaviors, weak economic decision-making,
and greater vulnerability to consumerist pressures (Pefa et al., 2024; Ploszaj et al., 2024). Therefore,
educational systems are increasingly expected to prepare students not only academically but also economically
and socially for future life challenges.

Research on financial literacy education has shown that structured educational interventions can improve
children’s understanding of saving, budgeting, consumption management, and responsible financial behavior
(Corsini & Giannelli, 2021; Kirsch, 2022). However, the effectiveness of financial education depends on
multiple interconnected factors such as family background, teaching methods, cultural values, socioeconomic
conditions, and gender differences. In this regard, financial literacy should not be viewed merely as a technical
skill but rather as a multidimensional social and educational phenomenon embedded within broader cultural
and systemic contexts (Bradley, 2021; Khalil, 2020). Studies conducted in family contexts have emphasized
that parental educational practices, financial communication patterns, and socioeconomic conditions
significantly shape children’s financial attitudes and behaviors (Li et al., 2022; Phung, 2022). Likewise,
teachers’ competencies, instructional readiness, and pedagogical approaches influence students’ acquisition of
financial knowledge and practical financial skills (Martinez & Andal, 2022; Ranta et al., 2022).

In Iran, financial literacy education has gained increasing scholarly attention during recent years, particularly
in relation to curriculum development and educational policymaking. Existing studies have highlighted the
necessity of integrating financial concepts into elementary school curricula and designing localized educational
models appropriate for Iranian cultural and educational contexts (Jamshidi Moghadam et al., 2022; Jamshidi
Moghadam et al., 2023). Furthermore, research has shown that financial literacy education can reduce
consumerism among primary school students and strengthen responsible economic behaviors (Ghanavizi &
Athari, 2023; Qanavizi & Atheri Esfahani, 2023). Other studies have emphasized the importance of
economic education in developing students’ entrepreneurial thinking, financial decision-making skills, and
future-oriented economic attitudes (Pashaei et al., 2023). Nevertheless, much of the existing literature has
primarily focused on descriptive or short-term analyses and has rarely examined the dynamic interactions
among financial knowledge, financial behavior, educational systems, family structures, and cultural variables.
Another important gap in the literature concerns the lack of system-oriented and simulation-based approaches
in financial literacy education research. Most previous studies have assumed linear relationships between
educational interventions and learning outcomes, while real educational systems operate through complex

feedback loops and dynamic interactions. For example, increased financial knowledge may improve financial



behavior, while improved behavior can subsequently reinforce motivation, self-efficacy, and future learning.
Conversely, inadequate educational resources, weak parental involvement, and consumerist cultural influences
may reduce the effectiveness of financial education over time. System dynamics approaches provide an
opportunity to model these nonlinear interactions and predict long-term outcomes under different educational
scenarios (ITucapuyk, 2025). In addition, contemporary educational challenges require adaptive and flexible
educational models capable of addressing social, cultural, and technological changes in different contexts
(Kirichok et al., 2025).

Gender differences also represent a critical dimension of financial literacy development. Research findings
suggest that boys and girls may differ in financial attitudes, saving behaviors, learning preferences, and
responses to educational interventions due to socialization processes and cultural expectations (Li et al., 2022;
Sharifi Golzardi et al., 2024). These differences imply that financial literacy programs should not adopt a
one-size-fits-all approach but instead consider gender-sensitive educational strategies. Furthermore, studies
have emphasized that financial literacy education should be connected with broader social and cultural values,
including citizenship education, social responsibility, and sustainable development (Khalil, 2020;
Mutmainnah et al., 2025).

Despite growing attention to financial literacy education in Iranian schools, there remains a significant need

for comprehensive and dynamic models capable of integrating educational, familial, social, cultural, and
gender-related factors into a coherent framework. Therefore, the present study aimed to design and simulate a
dynamic financial literacy education model for elementary school students in Tehran using a systems approach
and gender analysis.

Methods and Materials

The present study employed a mixed-methods design combining quantitative and qualitative approaches within
a system dynamics framework. The study population included elementary school students aged 10 to 12 years
in Tehran, their parents, and elementary school teachers from both public and private schools. A multistage
cluster sampling method was used to select participants from five geographically and socioeconomically
diverse districts of Tehran, including districts 2, 5, 10, 15, and 19. The final quantitative sample consisted of
675 participants, including students, parents, and teachers. In the qualitative phase, semi-structured interviews
were conducted with teachers, parents, and financial literacy experts selected purposively based on
professional experience and familiarity with educational and financial literacy issues.

Quantitative data were collected using standardized financial literacy questionnaires adapted from
OECD/INFE frameworks and localized for Iranian elementary school students. The questionnaires measured
financial knowledge, financial behavior, financial attitudes, systemic factors, family influences, and learning
and cultural values. Separate instruments were also administered to parents and teachers to assess their roles
in financial education, educational attitudes, and systemic influences. Reliability analyses using Cronbach’s

alpha demonstrated acceptable internal consistency coefficients above 0.80 for all subscales.



Qualitative data were gathered through semi-structured interviews focusing on educational experiences,
financial socialization, gender differences, family participation, teaching challenges, and cultural influences
on children’s financial literacy. Interview transcripts were coded and analyzed using MAXQDA software
through open, axial, and selective coding procedures. Thematic findings were subsequently integrated with
quantitative results to construct the conceptual structure of the dynamic model.

Data analysis involved descriptive statistics, independent samples t-tests, correlation analyses, and one-way
ANOVA using SPSS version 27. Assumptions of normality and homogeneity of variance were examined prior
to inferential analyses. System dynamics modeling was conducted using Vensim PLE software. Causal loop
diagrams and stock-and-flow structures were developed to model interactions among financial knowledge,
financial attitudes, financial behaviors, family influences, educational factors, and systemic variables.
Different simulation scenarios were tested to evaluate the long-term effects of educational interventions and
gender-sensitive policies.

Findings

The descriptive findings demonstrated that girls obtained higher mean scores than boys in financial knowledge,
financial behavior, systemic factors, and learning and cultural values. Girls showed a mean financial
knowledge score of 12.32 compared to 11.28 for boys, while financial behavior scores were 13.35 and 12.43,
respectively. Financial attitudes showed minimal gender differences. Girls also demonstrated stronger learning
and cultural value orientations related to financial literacy.

Parental analyses indicated that mothers played a more active role in children’s financial education than fathers.
Mothers demonstrated higher scores in financial educational involvement, attitudes toward financial literacy
education, and value-oriented learning practices. Teacher analyses revealed relatively limited gender
differences among male and female teachers, although female teachers showed slightly stronger educational
attitudes toward financial literacy.

Correlation analyses demonstrated significant positive relationships between financial knowledge and
financial behavior for both genders. The relationship was stronger among girls (r = 0.700) than boys (r =
0.669). Systemic factors also showed strong positive relationships with financial behavior and financial
knowledge, indicating the importance of educational environments, teaching quality, and institutional support
in shaping children’s financial literacy outcomes.

Independent samples t-tests indicated statistically significant gender differences in financial knowledge (t = -
3.88, p < 0.001), financial behavior (t = -2.73, p = 0.007), systemic factors (t = -3.74, p < 0.001), and learning
and cultural values (t = -11.54, p < 0.001). No significant gender difference was observed for financial
attitudes. Regional ANOVA analyses revealed significant differences in financial knowledge and systemic
factors across Tehran districts, suggesting that educational opportunities and socioeconomic conditions

influenced students’ financial literacy outcomes.



Qualitative thematic analyses identified several major themes, including parental attitudes toward financial
literacy education, students’ motivation for financial learning, teachers’ educational attitudes, systemic and
educational barriers, media influences, gender differences, and collaborative roles of families and schools.
Participants emphasized that girls tended to show greater interest in saving and financial responsibility, while
boys displayed stronger tendencies toward immediate spending behaviors. Teachers highlighted insufficient
educational resources and lack of formal financial literacy training as major barriers to effective
implementation.

The system dynamics model identified financial knowledge, financial attitudes, and financial behavior as the
primary stock variables. Family influences, educational factors, cultural values, and systemic conditions
functioned as reinforcing and moderating variables within feedback loops. Simulation results demonstrated
that under baseline conditions without intensified interventions, financial literacy variables showed only
gradual increases over time. However, when educational shocks increased after the sixth month, substantial
growth occurred in financial knowledge, financial attitudes, and financial behaviors.

In the intensified educational intervention scenario, financial knowledge among girls increased from 11.28 to
approximately 15.5 by the end of the simulation period, while boys’ financial knowledge reached
approximately 16.2. Financial behavior and attitudes also showed substantial improvements under enhanced
educational conditions. A gender-sensitive gradual intervention scenario for girls demonstrated particularly
strong long-term improvements in financial behavior and financial knowledge, highlighting the importance of
sustained and adaptive educational interventions.

Validation tests confirmed the structural and behavioral consistency of the system dynamics model. Boundary
tests, dimensional consistency analyses, and sensitivity analyses demonstrated that the model responded
logically under extreme parameter conditions and maintained structural stability across different simulation
scenarios.

Discussion and Conclusion

The findings of the present study demonstrated that financial literacy among elementary school students is a
multidimensional and dynamic phenomenon shaped by the interaction of educational, familial, social, cultural,
and gender-related factors. The results confirmed that financial literacy development cannot be understood
through simple linear educational models but instead requires a systems-oriented perspective capable of
capturing feedback relationships and long-term behavioral changes.

One of the most important findings concerned the significant role of gender differences in financial literacy
development. Girls demonstrated stronger financial knowledge, financial behavior, and learning-value
orientations than boys, suggesting that gender-sensitive educational approaches may enhance the effectiveness
of financial literacy programs. These findings indicate that educational interventions should consider

differences in motivation, learning preferences, and socialization patterns among students.



The study also highlighted the crucial role of families, particularly mothers, in children’s financial
socialization. Financial literacy education was shown to extend beyond classroom instruction into daily family
interactions, spending habits, saving practices, and financial communication. Therefore, effective financial
literacy programs require collaborative relationships between schools and families rather than isolated school-
based interventions.

The qualitative findings emphasized that educational barriers, lack of teacher preparation, limited instructional
resources, and consumerist media influences represent major challenges for financial literacy education in
Iranian schools. Consequently, successful implementation requires institutional support, teacher training,
curriculum integration, and culturally appropriate educational materials.

The system dynamics simulations further demonstrated that intensified and gradual educational interventions
can substantially improve financial knowledge, attitudes, and behaviors over time. The model illustrated how
reinforcing feedback loops between knowledge acquisition and behavioral improvement contribute to
sustainable financial literacy development. These findings suggest that long-term educational planning and
adaptive policy design are essential for effective financial literacy promotion.

Overall, the present study contributes to the literature by integrating quantitative and qualitative evidence
within a system dynamics framework and by introducing a gender-sensitive dynamic model for financial
literacy education among elementary school students. The proposed model provides policymakers and
educational planners with a practical simulation tool for evaluating the long-term effects of educational
interventions and designing sustainable financial literacy programs tailored to diverse educational and cultural

contexts.
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