The Effect of STEAM-Based Learning on Conceptual Understanding of
Rural Elementary School Students

Ebrahim Zarei", Somayeh Golaghaei Darzi**, Ehsan Alinia Bengar***, Halimeh
Mohammadnejad****
*Associate Professor, Chemistry Education Department, Farhangian University, Tehran, Iran() (1.

Email: e.zarei@cfu.ac.ir

“*Teacher, Behesht Ayin Elementary School, Bisheh Sar Village, Babol, Iran .Email:
sobhaseman95@gmail.com

*Ph.D. Student in Curriculum Studies, University of Tehran, Tehran, Iran .Email:
ehsanalinia@ut.ac.ir

***Educational Deputy, Shahed Elementary School, Sari, Iran .Email:
h.mohammadnezhad1399@gmail.com

Atrticle Info Abstract

This study investigated the effectiveness of STEAM-based
instruction regarding plants on the conceptual understanding of
elementary school students in a rural school in Babol city. The
research design was a quasi-experimental pre-test and post-test with
experimental and control groups. 24 fifth-grade girls in the academic
year 2024-2025. The sample consisted of 24 fifth-grade girls who
were divided into two groups of twelve using convenience sampling
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Elementary School, based on their prior knowledge in science. The experimental group

Grade 5 Students, received STEAM-based instruction for 5 weeks, while the control

Conceptual group received traditional instruction during the same period. The

Understanding internal consistency of the pre-test and post-test was confirmed using
Cronbach’s alpha coefficient of 0.793 and 0.762, respectively, and the
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Extended Abstract

Introduction

STEAM-based education (Science, Technology, Engineering, Arts, and Mathematics) has
emerged as an innovative pedagogical approach, garnering significant attention from researchers
and educational systems worldwide. By integrating multiple disciplines, STEAM makes learning
more meaningful and practical. This study aimed to investigate the impact of STEAM-based
instruction on the conceptual understanding of fifth-grade students in a rural elementary school
regarding plant science. Given the challenges of teaching science in rural settings, the research
sought to answer whether active and creative methods like STEAM could enhance students'
conceptual comprehension.

Methodology

This quasi-experimental study employed a pre-test and post-test design with experimental and
control groups. The participants included 24 fifth-grade female students from a rural school in
Babol, Iran, selected through convenience sampling and divided into two groups of 12 based on
their prior science knowledge. The experimental group received STEAM-based instruction for five
weeks, while the control group followed traditional teaching methods. The instructional content
for both groups was derived from the fifth-grade science textbook, focusing on the chapter "From
Roots to Leaves."

STEAM Activities for the Experimental Group:

1. Observing Plant Structures: Using magnifying glasses to examine roots, stems, and leaves.
2. Photosynthesis Animation: Watching a film to understand how light converts into energy.
3. Drawing Plant Structures: Sketching and describing the functions of plant parts.

4. Crafting Plant Models: Creating physical models using simple materials to demonstrate plant
functions.

5. Presenting Findings: Sharing observations and conclusions through group discussions.
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The research tools included researcher-made conceptual understanding tests, validated by experts.
Data were analyzed using ANCOVA and the Minitab software.

Findings

The results revealed a significant improvement in the experimental group’s post-test scores (81.08)
compared to the control group ..0.7 .. (p <0)0))) The effect size np? = 0)))0) indicated a strong
impact of STEAM instruction on students' conceptual understanding. Qualitative analysis of
student responses also showed a reduction in misconceptions. For instance, common
misunderstandings such as "plants breathe through soil" or “the role of light in plant respiration”
were corrected after the intervention.

Score Comparison:

- Experimental Group: Score increase from 55.79 to 81.08 (a 25.29-point gain).
- Control Group: Score increase from 55.79 to 60.75 (a 4.96-point gain).
Discussion and Conclusion

The findings align with previous studies (e.g., Zhang & Jia, 2024; Su et al., 2024), confirming the
positive impact of STEAM on conceptual understanding. Key factors contributing to this success
include:

1. Active Learning: Students engaged in observation, modeling, and group discussions to grasp
concepts.

2. Integration of Arts and Science: Activities like drawing and crafting helped demystify abstract
concepts such as photosynthesis.

3. Real-Life Relevance: Lessons were tailored to the rural environment, using local plants as
examples.

Limitations:

- Small sample size and geographic constraints.



The Effect of STEAM-Based Learning on...; Zarei et al. 124

- Focus on a single topic (plants), necessitating further research on other science subjects.

Recommendations for Future Research:
1. Investigate STEAM's effects across different age groups and subjects.
2. Examine its impact on problem-solving skills and creativity.

3. Integrate STEAM frameworks into national science curricula.

Summary

This study demonstrated that STEAM-based instruction can effectively enhance the conceptual
understanding of rural students. Given the limited access to laboratory facilities in such areas,
creative methods like STEAM not only facilitate learning but also foster a deeper interest in
science. The results provide valuable insights for educators and policymakers aiming to design
more effective curricula.

Keywords: STEAM, conceptual understanding, rural students, science education, plant
science.
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