22(80), 2026, 131-166

elSSN: 2538-3191

Received in revised form March 10, 2026

Accepted May 06, 2026

Received July 12, 2025

ISSN: 2538-3183

Article Type: Research Article

Published Online June 26, 2026

Educational Psychology % ATU
https://jep.atu.ac.ir/ Nz PRESS

Instructional Design Based on Generative Learning
Model and Effect on the Academic Interest of Multi-
Grade Students in Mathematics

M.A in Educational Technology, Department of Educational
Mahya Nikpour Sciences, Faculty of Humanities, Bu-Ali Sina University,
Hamedan, Iran. E-mail: Mahyanikpur1999@gmail.com
Corresponding Author, Associate Professor, Department of
Maryam Educational Sciences, Faculty of Humanities, Bu-Ali Sina
Pourjamshidi "= * University, Hamedan, Iran. E-mail:
m.pourjamshidi@basu.ac.ir

Abstract

Abstract this study aimed to design an educational program based on the theory
of generative learning and evaluate its effectiveness on the academic interest of
multi-grade students in mathematics. The research utilized a mixed-methods
sequential exploratory design. The qualitative phase involved documentary
research to examine relevant documents and studies related to the variables of
interest, analyzed through content analysis. The quantitative phase employed a
semi-experimental design. The target population included all multi-grade
students in Hamadan Province, from which a sample of 39 fourth and fifth
graders was selected via convenience sampling and randomly assigned to
experimental and control groups. Data collection used the Academic Interest
Questionnaire developed by Fredericks et al. (2004), showing a Cronbach's
alpha reliability coefficient of 0.78. Quantitative data were analyzed using
descriptive and inferential statistics with SPSS software. The qualitative
analysis identified ten key components across three instructional stages: pre-
instruction activities, during instruction, and post-instruction evaluation.
Quantitative results indicated that the mean post-test scores of the experimental
group significantly exceeded those of the control group. The findings suggest
that educational design based on the generative learning model can effectively
enhance the academic interest of students in multi-grade mathematics
classrooms.
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Introduction

Each educational stage presents unique and special conditions tailored
to its particular audience. Therefore, educators and teachers must
possess awareness of these specific characteristics. The primary
education level and multi-grade classrooms within elementary
education are among the most significant stages within the educational
system, requiring meticulous and targeted instructional design.
Consequently, teachers need to plan appropriately and in advance for
teaching each lesson in elementary classrooms. One of the core subjects
at this level is mathematics, which students engage with from the
beginning to the end of their elementary education. If we consider the
primary goal of mathematics education to be fostering mathematical
thinking, problem-solving skills, metacognition, and meaningful
understanding of mathematics, then the role of instructional design in
achieving these aims is undeniable (Schoenfeld, 2016). Teachers are
required to be aware of these objectives and to organize their lessons
accordingly (Luong, 2022). Among the challenges in mathematics
instruction are students' lack of enjoyment and low motivation towards
math classes (Asiabianha et al., 2023; Razaqi, 2022). This issue is also
evident in multi-grade classrooms. These classrooms are characterized
by students of different ages, genders, and grade levels learning
together in proximity, and their management differs from that of single-
grade classrooms (Guerrero, 2023). In addition to the various
challenges faced by multi-grade classrooms, a significant problem is
the paucity of teaching time available for elaborating and facilitating
understanding of the topics (Mortezavizadeh, 2019; Martin-Cilleros,
2021). Due to limited time, teachers may select inappropriate teaching
approaches, which deprive students of sufficient opportunities for
active and meaningful learning, thereby hindering the full attainment of
learning objectives. Consequently, this can lead to decreased learner
motivation and insufficient engagement with various subjects (Hong &
Kim, 2016; Rondero & others). Furthermore, interaction and
participation among students should not be overlooked in multi-grade
classrooms, as peer interactions are among the most important factors
that assist teachers and facilitate their work. Therefore, teachers should
give careful consideration to the selection of teaching methods and
patterns that pay attention to these factors (Gol Agha, 2024). One
effective strategy in supporting learning objectives is the application of
active learning approaches and theories. The generative learning theory
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IS one such framework that encompasses various components of
learning, including motivational processes—comprising  sub-
components such as interest and self-efficacy (Faza & Wijayanti,
2023). Instruction based on this theory can enable participatory and
activity-based learning, fostering motivation, engagement, and
improved academic performance among students. Due to the weak
generalizability of existing findings to multi-grade settings and the
absence of research specifically addressing students' academic
motivation in such contexts—as well as the aforementioned limitations
associated with these classrooms—this study aims to fill this gap by
addressing the following main research question: What are the
components and stages involved in designing an instructional program
based on the generative learning theory for fostering academic
motivation among multi-grade elementary students in mathematics, and
how effective is this approach?.

Literature Review

Despite the growing body of research evidencing the effectiveness of
instruction based on generative learning theories on learning outcomes
and related variables such as self-efficacy and motivation, a notable gap
exists: these studies have primarily been conducted in single-grade
classrooms. There has been limited research on students' motivational
interest in multi-grade classrooms. Several studies have investigated the
impact of generative learning theory on academic motivation and
related variables: Rahgozar and colleagues (2022) identified that the
implementation of a generative learning model positively affected
students' enthusiasm and self-efficacy in the second secondary grade.
Ali Zadeh et al. (2023) found that programs based on generative
learning significantly impacted students' reasoning and performance in
mathematics. Aruti Moghadam et al. (2019) concluded that
instructional programs based on generative learning positively
influenced cognitive self-regulation, metacognition, and motivational
beliefs. Zangeneh and colleagues (2012) observed that students taught
via the Generative Learning Model performed better than those taught
through traditional methods. These studies collectively provide strong
evidence for the effectiveness of instruction based on generative
learning theories on learning outcomes and related variables such as
self-efficacy and motivation. However, a significant limitation of these
studies is that they have primarily been conducted in single-grade
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classrooms. There is limited research on students' motivational interest
in multi-grade classrooms. Due to the weak generalizability of existing
findings to multi-grade settings and the absence of research specifically
addressing students' academic motivation in such contexts, this study
aims to fill this gap.

Methodology

This study is classified as an applied research in terms of its purpose
and adopts a mixed-methods approach with a sequential exploratory
design. Initially, qualitative content analysis of 17 documents identified
components and stages of inductive instructional design to boost
student motivation. Experts validated these components. Subsequently,
a quasi-experimental approach with pre-test, post-test, and follow-up
was conducted on 39 students from multi-grade elementary classes in
Hamadan, randomly assigned to control and experimental groups. The
experimental group received math instruction based on the inductive
model over 8 sessions, while the control group received traditional
teaching. Data were collected using a motivation questionnaire with a
reliability of 0.78.3.

Results

In the qualitative section, the findings derived from the documents
identified the stages of instructional design based on the inductive
learning approach to enhance multi-grade students’ motivation in
mathematics, segmented into three main sections: pre-instruction
activities, during-instruction activities, and post-instruction activities.
The stages of instructional design included the following activities: the
pre-instruction phase comprised three sub-tasks—Ilearner analysis,
setting learning objectives and outcomes, and designing the learning
environment and tools. The during-instruction phase involved posing a
problem, engagement and exploration, activating prior knowledge,
providing learning opportunities, offering feedback, and generating and
constructing meaning. The post-instruction phase consisted of
assessment activities. Quantitative data analysis through descriptive
statistics demonstrated that the mean academic motivation of students
in the experimental group—who received instruction based on the
inductive learning theory—showed a greater increase compared to the
control group. Further, repeated measures ANOVA results indicated a
significant difference in motivation levels between the two groups (F =
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75.618; p < 0.01). Eta-squared analysis revealed that the total variance
explained by the differences between groups was significant,
accounting for 67.1% of the variance (n? = 0.671), which indicates that
approximately 67.1% of the variance was due to the experimental
condition. To answer the question regarding the magnitude of the
difference in group means post-intervention and to distinguish whether
the intervention’s effect was significant and enduring, a paired t-test
was conducted. The results showed that in the experimental group,
motivation levels significantly increased from pre-test to post-test,
indicating that the intervention had a meaningful and sustained impact.

Discussion

The findings of this study indicated that the inductive learning model,
with its core and key components, effectively influences students'
motivation and willingness to learn and engage with mathematics. Due
to its emphasis on establishing meaningful connections between learned
content, inductive learning and its instructional design guide learners to
recognize their role in constructing knowledge and the responsibilities
they bear, which can serve as motivating factors for learning. Another
reason for this effectiveness may be attributed to the provision of a
participatory and interactive learning environment, the delegation of
learning responsibility to students, and their active involvement with
mathematical problems and content.

Conclusion

Overall, considering the significant role of intrinsic motivation and
willingness in effective student engagement, instructional design based
on the inductive learning theory emphasizes this principle. Paying
attention to the learner's internal motivation to enhance classroom
activity is essential. Based on the findings of this study, it is
recommended that elementary school teachers design multi-grade
mathematics instruction based on the inductive model.
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