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This study aimed to compare the effectiveness of E5 (Social
Constructivist) and Advance Organizer teaching methods on the self-
directed learning of sixth-grade female students. The research employed a
quasi-experimental design with a pretest-posttest framework and three
groups (two experimental and one control group). The statistical
population comprised sixth-grade female students in Bostanabad, and a
sample of 60 students was randomly assigned to three groups of 20. Data
collection instruments included Fisher’s (2001) standardized questionnaire
for assessing self-directed learning and a researcher-developed
instructional package. Multivariate analysis of covariance (MANCOVA)
revealed that both teaching methods had a significant impact on self-
directed learning. The highest effect for both methods was observed in the
“motivation for learning” component, while the lowest was noted in “self-
control.” No significant difference was found between the effectiveness of
the two methods. Accordingly, it is recommended that teachers
incorporate these approaches into science and other subject instruction to
enhance students’ self-directed learning.
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Extended Abstract

Introduction

Education plays a pivotal role in aligning the new generation with societal ideals and technological
advancements. Self-directed learning is an effective strategy that enhances student independence and
autonomy, transforming learners into active, lifelong participants in the educational process. The
selection of appropriate teaching methods by teachers is a crucial factor in facilitating this process. The
5E instructional model (social constructivism), with its five distinct stages, and Ausubel's advance
organizer method, which emphasizes linking new knowledge with prior knowledge, are both recognized
as dynamic and effective approaches .Due to its exploratory and empirical nature, science education
provides a suitable foundation for implementing active teaching strategies and fostering systematic
thinking. Utilizing the 5E and advance organizer models can promote cognitive engagement and mental
organization, elevating learning from mere information transfer to deep and meaningful understanding.
While a review of the literature suggests evidence of the positive impact of these methods on creativity
and motivation, there remains a need for more precise investigation regarding their effect on self-
directed learning. This research aims to evaluate the impact of the 5E and advance organizer teaching
methods on the self-directed learning of sixth-grade students in science education. The findings of this
study can assist policymakers and teachers in adopting effective educational approaches and revising
curricula. The present study seeks to answer the following hypotheses:

-Hypothesis 1: The 5E teaching method has a significant effect on the self-directed learning of sixth-
grade students.

-Hypothesis 2: The advance organizer teaching method has a significant effect on the self-directed
learning of sixth-grade students.

-Hypothesis 3: There is a significant difference between the effectiveness of the 5E and advance
organizer methods on the self-directed learning of sixth-grade students.

Research methodology

This study utilized a semi-experimental design with a pre-test, post-test, and a control group. The
population included sixth-grade female students in Bostanabad, with a sample of 60 students randomly
assigned to two experimental groups and one control group (20 per group). Group 1 was taught using
the 5E method, Group 2 using the advance organizer method, and the control group received traditional
instruction. Data were collected via a survey using the self-directed learning questionnaire by Fischer et
al. (2001), translated by Nadi and Sajadian (2006). This 41-item questionnaire, measured on a five-point
Likert scale, assesses three components: self-management, self-control, and desire for learning. The
validity and reliability of the instrument were confirmed (Cronbach's alpha = 0.86). The intervention
was implemented over 12 sessions covering selected topics from the sixth-grade science textbook,
including acids, volcanoes, earth layers, and friction. To ensure validity, an educational package was
designed and verified by curriculum experts. The 5E method involved stages of engagement,
exploration, explanation, elaboration, and evaluation, while the advance organizer method focused on
linking new concepts with prior knowledge through structured cognitive organizers. Pre-tests and post-
tests were administered to assess the impact of the methods.

Research Findings

In this section, the research findings are presented in two parts: descriptive and inferential. The first part
addresses the descriptive statistics (mean and standard deviation) for the self-directed learning variable,
while the second part is dedicated to testing the hypotheses and examining their statistical significance.
The total study population consisted of 60 sixth-grade female students. According to the descriptive
results, the post-test mean scores for self-directed learning components in both experimental groups
were higher than the pre-test scores. Prior to testing the hypotheses, the normality of the variable
distributions was confirmed using the Shapiro-Wilk test, as the significance level for all groups and
stages was greater than 0.05.

Hypothesis 1: The 5E teaching method has a significant effect on the self-directed learning of sixth-
grade students in science.
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Multivariate Analysis of Covariance (MANCOVA) was employed to test this hypothesis. The
assumptions of the analysis, including homogeneity of regression slopes, Levene's test, and Box's test,
were confirmed. The results indicated that the obtained F-ratio was significant at the 99% confidence
level (P = 0.008). Consequently, the first hypothesis was supported, indicating that the 5E teaching
method has a positive and significant effect on the self-directed learning of sixth-grade students. Tests
of between-subjects effects revealed that this impact was significant across all components (self-
management, self-control, and motivation) at the 0.05 level, with the motivation component showing the
highest effect size and self-control the lowest.

Hypothesis 2: The advance organizer teaching method has a significant effect on the self-directed
learning of sixth-grade students in science. MANCOVA was also utilized for this hypothesis after
confirming the initial assumptions. The results demonstrated a significant F-ratio (P = 0.001). Thus, the
second hypothesis was supported, meaning that the advance organizer teaching method has a positive
and significant effect on the self-directed learning of sixth-grade students. The between-subjects tests
showed that this effect was significant for all components, with motivation exhibiting the highest
impact.

Hypothesis 3: There is a significant difference between the effectiveness of the 5E and advance
organizer teaching methods on the self-directed learning of sixth-grade female students.

MANCOVA was conducted to test this hypothesis. The results indicated that the obtained F-ratio was
not significant at the 99% confidence level (P = 0.136). Therefore, the third hypothesis was rejected,;
there is no significant difference between the effectiveness of the 5E and advance organizer methods on
the self-directed learning of the students. Tests of between-subjects effects confirmed that the difference
between the two experimental groups was not significant for any of the self-directed learning
components.

conclusion:

This study focused on sixth-grade female students in Bostanabad, employing a semi-experimental pre-
test and post-test design with control and experimental groups. The results indicated that the post-test
scores for self-directed learning in both experimental groups were higher than the pre-test scores.
Furthermore, the research hypotheses confirmed that both the 5E and advance organizer teaching
methods have a positive and significant impact on students' self-directed learning, with no significant
difference found between the effectiveness of the two methods. The confirmation of the first hypothesis
revealed that the 5E method significantly enhances self-directed learning. This finding aligns with
previous studies. The effectiveness can be attributed to the constructivist nature of the 5SE model, which
actively engages students in discovering and constructing knowledge rather than passively receiving
information. By shifting the teacher's role to that of a facilitator, the method encourages observation,
collaboration, and practice, thereby fostering self-regulatory skills. Notably, the method had the greatest
impact on the "motivation™ component, as the engagement and exploration phases stimulate curiosity
and enhance students' sense of responsibility and competence .The second hypothesis, regarding the
effectiveness of the advance organizer method, was also supported. Consistent with existing literature,
this method transforms learning into an active and meaningful process by establishing meaningful links
between prior knowledge and new concepts. Based on Ausubel’s theories, advance organizers provide a
cognitive framework that helps students integrate new information, thereby promoting learner
independence and self-regulation. Similar to the 5E method, the advance organizer approach most
significantly affected motivation, likely because reducing cognitive ambiguity and providing a mental
map increases students' sense of preparedness and understanding. Regarding the third hypothesis, the
results showed no significant difference between the 5E and advance organizer methods. This lack of
difference can be explained by the shared theoretical foundations of both approaches, rooted in
constructivism and active learning. Although their implementation strategies differ—5E through
exploratory stages and advance organizers through conceptual frameworks—both emphasize
independent thinking and student responsibility. Both methods foster self-regulatory skills through
interaction and feedback, leading to similar outcomes in this context. Additionally, factors such as the
consistency of educational content and student characteristics may have contributed to the comparable
results .This study faced limitations, including the reliance on self-reported data and the restriction of
the sample to a specific geographic region. Based on the findings, it is recommended that teachers
integrate the S5E and advance organizer methods into their practices to enhance student participation and
self-directed learning. Future research should be conducted across different educational levels and
broader geographic regions to further validate these results.
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