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Extended Abstract

Introduction

Specific learning disabilities represent a significant challenge in students, particularly at
elementary level (Yektas et al., 2023; Margolis & Milham, 2023). These disabilities are
characterized by persistent difficulties in acquiring and applying academic skills, such as
reading fluency, comprehension, spelling, written expression, and mathematical reasoning
(American Psychiatric Association, 2013). Beyond academic difficulties, students with
learning disabilities often experience motivational challenges and issues related to self-
concept. Academic self-concept, defined as an individual’s perception of their capabilities
in a specific academic domain (Eslami et al., 2019), plays a crucial role in learning
outcomes. Research suggests that students with low academic self-concept tend to view
themselves as lacking competence, which can lead to negative emotions such as test
anxiety in educational settings (Jing, 2007; Rastravesh & Mohammadi, 2019). Studies
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comparing students with and without learning disabilities indicate distinct differences in self-
concept. For instance, Basharpoor et al. (2013) found that students with learning disabilities
exhibited lower academic self-concept and school enthusiasm, highlighting the influence of
school-related variables on their educational performance. Addressing these challenges requires
effective instructional approaches that support positive academic identity and motivation. One
such approach is Bybee’s instructional design model, commonly known as the SE model, which
is rooted in constructivist principles and has the potential to enhance students' academic self-
concept (Bybee, 2006).

The Bybee teaching method, originally introduced by Karplus and Thier (1967), is a
constructivist, learner-centered approach designed to enhance educational outcomes for students
with varying cognitive levels. This instructional model follows a structured five-stage process:
activation, exploration, explanation, elaboration, and evaluation (Yasbolaghi Sharahi et al.,
2016). Research has demonstrated its effectiveness in improving key academic indicators. For
instance, studies by Ahmad (2016), Kozcu Cakir (2017), and AbdulRaheem (2018) found that
the Bybee model contributes to greater academic achievement and scientific reasoning.
Additionally, Walia (2012), Colin (2013), and Suciati et al. (2015) highlighted its role in
fostering creativity and innovative thinking, while Acisli et al. (2011), Karsli & Alipasa (2014),
and Yadigaroglu & Demircioglu (2012) reported its positive impact on overall learning
acquisition. Despite extensive research on its influence in academic performance, fewer studies
have explored the Bybee model's effect on academic self-concept, particularly among students
with specific learning disabilities in mathematics. Addressing this gap, the present study
examines the impact of this instructional design method on the academic self-concept of
students with math-related learning difficulties. By investigating its role within network-based
education, this research aims to provide educators and parents with effective strategies to
support students facing these challenges.

Method

This study employed a quasi-experimental pre-test-post-test design with a control group to
examine the effects of the Bybee five-stage instructional model in a network-based learning
environment. The statistical population consisted of elementary school students diagnosed with
specific learning disabilities in mathematics who sought educational support in Borujerd (a city
in Iran) during the academic year 2023-2024. A total of 30 students were selected through
convenience sampling and randomly assigned to experimental (n=15) and control (n=15)
groups.

The data was collected using Raven’s Progressive Matrices (RPM), the Colorado Learning
Difficulties Questionnaire (CLDQ), the Iran Key Math Diagnostic Test (IKMDT), and the
School Self-Concept Inventory (SSCI). Participants were screened using the Colorado Learning
Difficulties Questionnaire (CLDQ), with inclusion criteria requiring a score of 80 or higher, a
the Iran Key Math Diagnostic Test (IKMDT) score of 85 or lower, and an IQ of 90 or above
based on Raven’s Progressive Matrices (RPM). Exclusion criteria included neurological
medication use, failure to complete homework, excessive absenteeism, and physical or sensory
impairments. The experimental group received seven weekly 90-minute training sessions using
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the Bybee model, while the control group underwent a teacher-centered instructional approach.
All participants completed pre-test and post-test assessments, with data collected through self-
report measures. FEthical considerations were maintained, ensuring confidentiality and
anonymity of all responses. Data analysis was conducted using SPSS software and multivariate
analysis of covariance to examine the intervention’s effectiveness.

Results

This study employed multivariate analysis of covariance (MANCOVA) to examine the impact
of Bybee’s five-stage instructional design model in network-based education on the academic
self-concept of students with specific learning disabilities in mathematics. The initial statistical
assumptions were verified, confirming normal variable distribution (P > 0.05), homogeneity of
variances (P > 0.05), homogeneity of variance-covariance matrix (P > 0.05), and a moderate yet
significant correlation between dependent variables (P < 0.01). The Wilks' Lambda test revealed
a statistically significant difference between the experimental and control groups in at least one
component of academic self-concept (F= 948.22, P< 0.05) and academic engagement
(F=150.19, P < 0.05). Further analyses using the Box, Wilks' Lambda, and Levene's tests
confirmed the significance of between-subject effects across various dimensions of self-concept.
Findings indicate a significant difference between groups in general self-concept (F = 760.11, P
< 0.05), with students in the experimental group exhibiting higher scores than the control group.
The group variable accounted for 56% of the variance in general self-concept. Similarly, the
academic self-concept level was significantly higher in the experimental group (F = 650.17, P <
0.05), explaining 52% of its variance. A comparable trend was observed in non-academic self-
concept (F = 623.15, P < 0.05), where the experimental group demonstrated greater
improvement, with the group variable explaining 50% of the variance.

Discussion and Conclusion

This study examined the impact of Bybee's five-stage instructional design model in network-
based education on the academic self-concept of students with specific learning disabilities in
mathematics. Findings indicate that the Bybee model significantly improved multiple
components of academic self-concept in the experimental group, aligning with prior research
(AbdulRaheem, 2018; Wimmer, 2019; Eghdami, 2018; Mehdizadeh et al., 2017). The results
suggest that structured instructional approaches like Bybee’s model contribute to greater self-
awareness and learning engagement among students with math-related learning difficulties. By
fostering an environment where students feel safe and actively involved, this model enhances
their general, school, and non-school self-concept. When students perceive their learning
environment as supportive, they are more inclined to engage with academic tasks confidently.
Conversely, constant evaluation pressure may lead to a tense atmosphere, negatively affecting
self-concept and emotional well-being. Overall, the network-based Bybee instructional model,
integrating technology-assisted learning, proved effective in strengthening academic self-
concept. Given these findings, educators can incorporate this approach to create more inclusive
learning environments. However, several limitations must be considered. The study focused
exclusively on elementary school students in Borujerd, limiting generalizability to broader
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student populations. Additionally, economic and social variables were not fully controlled,
potentially affecting response patterns. Future research should expand the scope by including
diverse student groups, controlling confounding wvariables, and incorporating qualitative
interviews for deeper insights. The findings support educational policymakers in designing
effective interventions that foster positive learning experiences and self-concept development
among students with specific learning disabilities. Implementing such evidence-based
approaches can enhance academic outcomes, ensuring students receive the necessary support to
develop confidence and competency in their learning journey.
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1. Diagnostic and Statistical Manual of Mental Disorders (DSM)
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1. the Colorado Learning Difficulties Questionnaire (CLDQ)
2. the Iran Key Math Diagnostic Test (IKMDT)
3. Raven’s Progressive Matrices (RPM)
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1. the School Self-Concept Inventory (SSCI)
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