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The present study aims to identify the factors influencing the implementation of the STEM
curriculum from the perspective of teachers, using a qualitative approach and the grounded
theory method. The participants included 13 teachers, principals, and educational experts
from primary schools in Sarpol-e Zahab County, selected through purposive theoretical
sampling. Data were collected through semi-structured interviews and focus group
discussions. The results showed that the factors influencing the implementation of the
STEM curriculum can be categorized into three groups: antecedent conditions (the need
for continuous improvement), contextual conditions (effective teaching skills), and
intervening conditions (environmental factors). Additionally, various strategies and
implications were proposed for the successful implementation of the STEM curriculum,
including optimizing the curriculum, addressing students' needs, enhancing participation
and interpersonal interaction, implementing inquiry-based teaching, holding questioning
sessions, encouraging individual exploration, applying practical content, fostering
creativity, improving critical thinking and problem-solving skills, advancing academic
performance, self-assessment, having a holistic view, using skills in the real world,
developing teamwork skills, increasing responsibility, nurturing ethical values, and
adapting to the environment. The results indicated that the successful implementation of
this program depends on environmental conditions and requires empowering teachers
through professional training, improving teaching skills, and providing supportive
frameworks within schools.
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Extended Abstract

Introduction

Educational content design through STEM (Science, Technology, Engineering, and Mathematics) is an
instructional strategy that integrates these four fields and eliminates traditional barriers between them,
enabling students to achieve real-world learning experiences in a coherent, comprehensive, and learner-
centered manner. This integration is necessary because understanding everyday life situations often
requires a combination of these four subjects. However, implementing this approach faces challenges
such as teachers' low skills in executing the STEM curriculum, lack of familiarity with the principles
and logic of the STEM curriculum, inadequate infrastructure, lack of appropriate organizational
structure, absence of an educational system, specialized guidance and support, lack of specialized skills
and competencies in curriculum planning, and more. Therefore, this study aims to identify the factors
influencing the implementation of the STEM curriculum from the perspective of teachers in primary
schools in Sarpol-e Zahab County.

Research Methodology

This study was conducted using a qualitative approach and grounded theory method. The study
population included 13 teachers, principals, and educational experts from primary schools in Sarpol-e
Zahab County, who were selected through purposive theoretical sampling. Data were collected using
semi-structured individual interviews and focus group discussions. Data collection continued until data
saturation was reached, and simultaneously, data coding and analysis began using content analysis,
constant comparison of data line by line and phrase by phrase, based on the grounded theory method,
and performing three stages of coding (open, axial, and selective) and designing a paradigmatic model.
To validate the research findings, methods such as diversity in the study population, data collection in
various locations, maximum diversity in sample selection, and member control were used.

Findings and Results

The results showed that the factors influencing the implementation of the STEM curriculum from the
perspective of teachers can be categorized into antecedent conditions (lack of sufficient knowledge and
skills among teachers, lack of skills among teachers to integrate teaching and learning for STEM
implementation, alignment of the STEM curriculum with educational content, dynamism of curriculum
programs, attention to emotions and psychological factors, knowledge-based economy, increasing
movement towards comprehensive education, alignment of the curriculum with real life, challenging
goals of the STEM curriculum, flexibility and comprehensive coverage of goals, teachers' familiarity
with problem-solving, research, participation and cooperation, thinking, decision-making skills, up-to-
date and precise presentation of lesson topics, introduction of new books and updated information in the
school information system, integrated and cohesive, making the curriculum attractive, creating and
forming basic skills, dissatisfaction with the current situation, learning from others' experiences, and
knowledge transfer), contextual conditions (lack of educational resources and facilities, lack of
information technology, appropriate physical space, creation of workshop and educational and cultural
environment, attention to the principle of self-direction, encouraging students, fostering critical thinking,
grouping based on type of learners, goals and content, facilitating teacher, teacher as an opportunity
creator, supportive teacher, effective presentation in curriculum delivery, optimal and effective use of
time and availability of appropriate facilities and equipment, correct use of data and communication
technology), intervening conditions (educational costs, cultural conditions, governmental laws, learning
environment, educational standards, evaluation methods, academic feedback, use of evaluation results,
behavioral stability, high motivation, appropriate classroom management and power, having a clear
lesson plan, correctly completing applied training courses, ability to creatively use existing educational
capacities and facilities, self-assessment, self-esteem, benefiting from sciences and arts of teaching and
learning, presenting new and up-to-date information, participatory classroom management, cooperation
with scientific institutions, criticality and educational planning considering national standards,
management of planning resources and facilities), strategies (optimizing the curriculum, attention to
students' needs, inquiry-based teaching, creating professional development offices for teachers in
educational administrations, employing specialists in these centers, holding educational workshops
inside and outside the organization, professional development of teachers, reading relevant articles and
books, striving to update scientific information and participating in peer group meetings, participating
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in simulated situations), and implications (attention and importance of creativity and innovation,
emphasis on students' success, improvement of teaching and learning processes, study and improvement
of scientific information, increasing critical thinking skills, fostering imaginative thinking, creating
skills in using technology and fostering teamwork skills, increasing responsibility, interaction and
communication with the outside).

In general, the transition from traditional methods to STEM should be gradual and consider various
aspects. For this purpose, STEM education can initially be implemented experimentally in some limited
grades, and if the plan is successful, it can be expanded. Curriculum planners should pay attention to all
implementation factors when drafting the curriculum; because merely writing a curriculum does not
guarantee its implementation, and achieving this requires making teachers aware of the goals, principles,
logic, and achievable outcomes.
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