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ABSTRACT

New studies present a disturbing picture of distance learning of experimental
science courses, especially at the elementary level, this type of education,
which is not so dependent on the presence of students in the classroom, is not
popular among many of them. This research has been conducted to investigate
the effect of the community of inquiry practices on argumentation-driven
skills in experimental sciences. The research design was semi-experimental
and the statistical population consisted of 26 male students of the sixth grade
of one of the schools in Babolsar, Mazandaran province, in the academic year
2022. The sampling method, targeted, and intervention included the
implementation of the community of inquiry model based on argumentation-
driven skills in the experimental group, while the control group received
traditional teacher-oriented training. The results showed that the socialization
of the online inquiry based on these skills has positive effects on the quality
of learning and increases the student’s motivation in the course of
experimental sciences. This study recommends conducting larger-scale
research to implement a community of inquiry based on an argumentation-
driven skills model in an online context.
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Introduction

Following the experience gained during the COVID-19 pandemic, one
educational measure was launching the student social network named
Shad. Despite its rapid adoption, distance learning faced challenges,
such as lack of access to the Internet, and the difficulty in maintaining
educational quality due to reduced face-to-face interaction. Studies
showed that a community of inquiry positively impacts student
engagement and learning in online environments. However, forming
such a community is challenging in science education, which requires
developing argumentation-driven skills like questioning, evidence
analysis, and scientific communication. This study focuses on
incorporating these skills into the community of inquiry framework to
enhance argumentation in online science education.

Literature Review

Today, learners must increasingly acquire argumentation-driven skills
to make appropriate decisions and solve complex problems in society
to face the phenomena observed in daily life. Argumentation-driven
skills in science education encourage students to acquire the ability to
ask questions and find answers about the world around them. In
addition to helping students learn science, these skills also help them
achieve other school goals. The use of argumentation-driven skills is
considered one of the indirect educational strategies, the basis of which
is to enable learners to reach the answers to the questions they have
encountered, in this method, the teacher has the role of a guide and
facilitator of the learning process. In applying these skills, students are
at the center of the learning process.

Considering the necessity of interaction between learners to achieve
success, the framework of the Col model, which focuses on three main
elements - cognitive presence, social presence, and teaching presence -
is used to create an online learning activity. Therefore, the Col
framework for meaningful learning depends on the development of an
online community. These presences overlap in some cases. Despite the
dependence and overlap of the three presences of the Col model, each
of these presences is defined separately so that the relationship between
each presence can be understood. Cognitive presence refers to the
inclusive ability to construct and verify meaning related to course
content based on continuous reflection and dialogue in the inquiry
community. Social presence is defined as the ability of activists and
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participants in an exploratory community to express themselves
socially and emotionally. Educational presence is also defined as
organizing, designing, and facilitating cognitive and social processes to
achieve desired learning outcomes. Educational presence must occur to
make the transition from social presence to cognitive presence.

Methodology

In this research, a quasi-experimental design was used to investigate the
effect of using the community of inquiry on the argumentation-driven
skills of primary school students. This study included experimental and
control groups and the participants contained 26 sixth-grade male
students aged 11 to 13 based on lIran's primary age criteria in the
academic year 2022, who were selected from one of the schools in
Babolsar, Mazandaran province, using an available sampling method.
Students are divided into two groups: an experimental group that is
exposed to the community of inquiry model and a control group that
drops the usual. The implementation was carried out during 8 sessions,
and the interaction with peers, the assessment of homework, and the
presence of teachers and students were emphasized. In these sessions,
the participants of the experimental group were invited to download and
watch the videos, and then get involved with the virtual lab of Shad
software. The participants of the control group were also asked to
practice and solve science lesson problems in Shad's environment. To
examine the effectiveness of using the community of inquiry on
argumentation-driven skills and to observe the difference between the
experimental and control groups, a post-test was conducted for both
groups. The validity of the post-test was checked by two knowledgeable
teachers. The normality of the post-test was calculated by the Shapiro-
Wilk method and p<0.05 obtained. To analyze the data, the Mann-
Whitney U test was used in the Minitab statistical software to evaluate
the statistical significance of the observed differences in argumentation-
driven skills between the experimental and control groups.

Results

The educational design of the Col model based on argumentation-
driven skills is presented in this study. This study designed and
investigated a new strategy in an online environment to understand how
this new strategy facilitates students' argumentation-driven skills.
While many studies have talked about the greater role of a presence in
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building an online community or the superiority of one presence over
another one, we seek to build an online community by considering all
presences and strengthen all of them as much as possible. In the
environment designed based on the Col model, some students may not
even have the basic skills necessary to learn in an online environment,
so this study does not focus on achieving these types of skills. No
performance or modeling of activity was observed that could be
attributed to poor technical competence. The P-values are 0.023
(unadjusted for links) and 0.021 (adjusted for links), both below the
predetermined significance level of 0.05, which indicates that there is a
difference between the experimental and control groups in increasing
argumentation skills.

Conclusion

This study was a positive example of how to implement inquiry-based
learning in an online environment based on argumentation-driven
skills. The findings suggest that the framework of the Col model and
the effective use of argumentation-driven can potentially reduce the
need for immediate teacher and peer support in an online environment.
From one point of view, argumentation gives students the ability to
defend their ideas, assumptions, and opinions and leads to solving
cognitive conflicts and achieving mental balance. On the other hand,
argumentation makes it possible to defend statements by organizing the
learner's thoughts. In a face-to-face class, students participate in
activities with group argumentation, but in the online learning
environment, group argumentation must be realized with Col. This
research recommends that studies on a larger scale and in other subjects
be conducted on the use of the Col model based on argumentation-
driven skills in the online context directly and simultaneously.
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