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Systems thinking serves as a foundation that, through its unique
capabilities, facilitates the understanding of complex issues and provides
opportunities for making optimal choices for a better life. It is fitting that
learning it begins from childhood in primary school. The objective of this
research was to design a model for cultivating systems thinking in primary
school students, conducted using the qualitative method of grounded
theory. The statistical population consisted of experts in the fields of
educational sciences, counseling, and psychology familiar with the primary
education domain. From among them, 25 individuals were selected through
theoretical sampling for in-depth interviews, and the interviews continued
until theoretical saturation was achieved. The validity of the findings was
assessed using member checking and pilot interviews. For the analysis of
qualitative data, open, axial, and selective coding were employed. The
results indicate that 1,390 initial conceptual statements, comprising 23 main
categories and 90 subcategories, were identified within the six dimensions
of the conceptual model, including: causal conditions (school, family,
curriculum), the core phenomenon (cultivating systems thinking),
contextual conditions (cognition, holistic view, managerial competencies,
adequate resources and facilities, flexibility in the educational system,
alignment of social institutions with the school), intervening conditions
(social environment, political culture, economic system, cultural
conditions), strategies (utilizing a participatory system, fostering life skills,
teaching, motivational strategies), and consequences (comprehensive
perspective, skill enhancement, academic success, individual development,
community development). The integration of categories based on existing
relationships forms the conceptual model that reflects the pattern for
cultivating systems thinking in primary school students.
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1. Introduction

Contemporary society, with its complex challenges,
requires individuals with holistic thinking (Behl &
Ferreira, 2014). Systems thinking in the general sense
encompasses a vast and countless set of methods,
tools, and principles that all focus on the
interrelationships between forces and seeing them
within a unified process (Senge, 2006).

Systems thinking is designed to be adaptable to
various disciplines, traditional, online, and hybrid
methods; for every classroom of any size and at any
level. It should be an essential component in efforts
to improve education. When systems thinking
becomes an integral part of the educational process,
its benefits as a method for student advancement
will be remarkably significant. Although numerous
studies in other countries have addressed teaching
systems thinking to children, students, and
university students, research on teaching systems
thinking is rarely seen in Iran (Akbari & Lotfi
Khacheki, 2022). Therefore, systems thinking
teaching must be institutionalized in schools (Gomez
etal., 2015).

Despite its recognized importance, previous research
on systems thinking in education reveals significant
gaps. While numerous studies have successfully
described its characteristics, advantages, and
criticisms (Eivani & Eivani, 2024; Behipour & Abu
Hamzeh, 2025), and others have identified its core
dimensions and components, often focusing on
managerial levels (Malekshahi et al., 2023), a critical
lacuna remains. Studies have also shown that while
children possess a capacity for basic causal
reasoning, they face limitations in understanding
more complex systemic concepts like reinforcing
loops and model-based reasoning (Feriver et al,
2019). Although interventions like game-based
learning and  computer simulations have
demonstrated effectiveness in teaching systems
concepts (Akcaoglu & Green, 2018), these efforts
often remain isolated, focusing on singular strategies
or tools without providing a comprehensive,
operational model for its cultivation.

This research addresses these gaps by moving
beyond description and isolated interventions. The
present study makes a distinct contribution by
designing a holistic, grounded model for fostering
systems thinking within the specific context of
Iranian elementary education. The main innovation
of this work lies in providing a structured, multi-
dimensional paradigm that outlines the 'how' of
fostering systems thinking, offering a practical
framework for curriculum developers, teacher
trainers, and school administrators to systemically
integrate and nurture this vital competency from the
foundational years of schools.

2. Methodology

This study employed a qualitative approach using
the grounded theory method. The research

population consisted of all experts holding master's
and doctoral degrees in educational sciences,
counseling, and psychology who were familiar with
elementary education and the characteristics of
students at this level.

Through theoretical sampling, 25 participants were
selected for interviewing. Data collection was
conducted through in-depth semi-structured
interviews, continuing until theoretical saturation
was achieved.

To ensure research validity, various strategies
including participant review (member checking) and
peer review were utilized. For this purpose, the final
analysis report and extracted categories were
provided to three participants, and their feedback
was incorporated in revising codes and developing
the model. Additionally, the coding process was
reviewed by three expert faculty members who had
not participated in the interviews, resulting in an
inter-coder reliability coefficient of 0.89. To enhance
the precision and accuracy of the research
instrument, the researcher conducted three pilot
interviews and, after analyzing the results,
implemented necessary modifications to the
interview questions

3. Results and Discussion

The findings indicate that 1390 initial conceptual
propositions, comprising 23 main categories and 90
subcategories, were identified within the six
dimensions of the conceptual model. These
dimensions include: causal conditions 3 categories:
school, family, curriculum; the core phenomenon
cultivating systems thinking, contextual conditions 6
categories: cognition, holistic view, management
competencies, appropriate manpower and facilities,
flexibility in the educational system, alignment of
social institutions with the school; intervening
conditions 4 categories: social environment, political
culture, economic system, cultural conditions;
strategies 4 categories: utilizing the collaborative
system, developing life  skills, education,
motivational strategies; and consequences 6
categories: holistic perspective, belief, increasing
skills, academic success, personal development,
community development. The integration of
categories based on existing relationships forms the
conceptual model, which reflects the paradigm for
fostering systems thinking in elementary school
students.

4. Conclusions

The present study, by designing a comprehensive
model for fostering systems thinking at the
elementary level, provides a suitable conceptual
framework for the educational system. This model,
by explaining the systematic relationships among
influencing factors, paves the way for transforming
schools into dynamic learning environments and
students into holistic thinkers.
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4.1. Research Limitations

1. Difficulty in identifying skilled experts well-
versed in the research topic

2. Generalizations by some experts and lack of
attention to details

4.2. Practical Suggestions

1. Holding specialized systems thinking
training courses and organizing aligned
practical workshops for educators

2. Adding systems thinking content to
elementary school curriculum programs

3. Adopting principled and modern evaluation
methods based on systems thinking
foundations

4. Establishing educational departments and
holding consultation meetings with parents
regarding familiarity with the benefits of
systems thinking

5. Utilizing objective concepts for teaching
systems thinking to elementary school
students

6. Utilizing experiences of successful countries
in the field of systems thinking within the
country
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Table 2. Demographic characteristics of research participants
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Figure 1. A conceptual model for cultivating systems thinking in Iranian primary school students.
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Table 4. Example of axial coding
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