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Abstract

The purpose of this research was to design mobile learning based on the
STEAM approach and to determine its effect on students' learning in sixth-grade
mathematics. The research was applied as quantitative and quasi-experimental
in the form of a pre-test and post-test design with a control group. The statistical
population of the research was all sixth-grade students of Gorgan city in the
academic year of 2022-2023. Using the available sampling method, 70 people
were selected as a sample, and randomly 35 people were in the control group
and 35 people were in the experimental group. A researcher-made test was used
to collect the data. Covariance analysis was used to analyze quantitative data
and test hypotheses. The findings indicate that the difference between the post-
test scores in the two experimental and control groups in the year math course's
learning levels (analysis, evaluation, and creation) is significant. Therefore, the
design of mobile learning based on the STEAM approach affects the learning
of sixth-grade elementary students in mathematics.
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Introduction

By removing the barriers of in-class and out-of-class experiences,
mobile learning provides a platform for the learner to continue the
learning process outside the classroom and learner participation in
educational activities beyond the limits of the traditional educational
environment. Therefore, teachers in mobile learning can provide better
educational services to their service recipients, such as integrating the
curriculum and developing a variety of learning and educational
benefits professionally (Alvarez et al, 2011).

In such a situation, a new approach has been proposed with the hope
of solving the challenge of students' distance from the real issues of
society; this approach, which takes its name from the combination of
five different disciplines, is called STEAM. Gathering these five words
(science, technology, engineering, art, mathematics) in one acronym
(STEM) somehow refers to the goal of this approach, which is to teach
the five mentioned knowledge. As an interdisciplinary approach,
STEAM is looking for a way to teach students all at once to solve real-
world challenges. So that it helps learners in the fields of science,
technology, engineering, art, and mathematics to communicate between
different environments such as school, society, work, and the global
economy (Khine & Areepattamannil, 2019). According to Herro &
Quigley (2017) in STEAM, students learn through a combination of
disciplines and can solve problems in a real context. In interdisciplinary
teaching, students are so engaged in problem-solving that they become
excited, take advantage of their knowledge, and learn new concepts
from different STEAM disciplines to reach a solution. Therefore, to
establish the ability of information analysis, creativity, evaluation, and
problem-solving power in students, we must provide a platform for
learning that is student-centered. Providing such opportunities
appropriately requires the use of new educational environments and the
use of new teaching-learning methods. Therefore, mobile learning can
be an effective tool for students to achieve high levels of learning due
to its features, such as being available anytime and anywhere, being
popular among people, and providing immediate feedback. In this
regard, it seems that the mobile learning system, by using its special
features and integrating it with the STEAM approach, will provide the
educational content of the elementary school mathematics course in
such a way as to enable students to achieve high levels of learning.
Therefore, the main question of the current research is, what effect does
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the design of mobile learning based on the STEAM approach have on
the high levels of learning knowledge in elementary school
mathematics?

Literature Review
The literature review goes here. Direct citations of 40 words and more
must be separated into a block quote, without quotation marks:

Methodology

The current research method was quasi-experimental with a pre-test-
post-test design with a control group. The studied population included
all sixth-grade male and female students of Gorgan City who were
studying in the academic year 2022-2023 and their number is estimated
to be 7451. Of these, 3, 747 students were boys and 3, 704 were girls.
The sample size was considered according to the suggestion of Gal et
al. (1996), who believe that in experimental and semi-experimental
research, the sample size in each experimental and control group should
be between 15 and 20 people. In this research, the purposeful sampling
method was used. The sample of this research includes all the 6"-grade
students of Hajar Elementary School in Gorgan, Yodand, who were
studying in the academic year 2022-2023. The number of these students
was 70, who were randomly placed in the experimental and control
groups (35 each). The experimental and control groups were
homogenized in terms of social, economic, cultural, and educational
variables. Confidentiality of the information of the participants in the
research, obtaining satisfaction from the participant sample, not
disseminating the information to others, and creating a reassuring
atmosphere were among the standards and ethical considerations in this
research. The experiment was conducted according to the educational
program with a set schedule with the heads of the educational chapters,
during 10 sessions every week, they were subjected to mobile education
based on the STEAM approach. Finally, the data were analyzed using
multivariate covariance analysis with the help of SPSS version 26
software.
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Results

Table 1. Summary of analysis of covariance (MANCOVA) on research variables
Source Dependent Type 11l Sum of dfMean F Sig. Partial Eta

Variable Squares Square Squared
Interceptanalysis 4/006 1 4/006 204/64 0/0010/489

evaluation 19/171 119/171  224/7820/0010/770

creation 2/372 1 2/372 66/803 0/0010/499

According to the results of the above indicators, it can be concluded
that by controlling the effect of the pre-test, the design of mobile
learning based on the STEAM approach on the linear combination of
the dependent variable (components of analysis, evaluation, and
creation) is effective. Also, the above table shows that there is a
significant difference between the two groups in at least one of the
studied variables, and the difference observed in the studied variables
is due to the impact of the mobile learning design based on the steamed
approach.

Discussion

The purpose of this research was to design mobile learning based on the
STEAM approach and determine its effect on students' learning in
sixth-grade mathematics. The research was applied as quantitative and
quasi-experimental in the form of a pre-test and post-test design with a
control group. The findings indicate that the difference between the
post-test scores in the two experimental and control groups in the math
course's learning levels (analysis, evaluation, and creation) is
significant. This research had limitations, such as the research was
designed and implemented only for content based on the STEAM
approach with a focus on math lessons, and if it is implemented with a
focus on other lessons, it can provide different results. This research
was conducted only on female students and its results cannot be
generalized to male students. The results of testing the samples
available to the researcher (70 people) cannot be generalized to the
entire research population. According to the findings of the research,
some suggestions are presented, including: paying attention to the
components of mobile learning and the STEAM approach and using
them in the elementary school curriculum; using the mobile learning
design model based on the STEAM approach for learning in the
teaching of other curriculum subjects in other educational levels and
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comparing the results; conducting further research on male gender and
larger samples of students to increase generalizability; carrying out
similar research in a longer period, investigating the impact of mobile
learning design based on the STEAM approach on other variables,
especially 21%-century skills such as critical thinking, metacognitive
skills.

Conclusion

According to the values in the above table, it can be concluded that there
is a significant difference between the two studied groups in terms of
each of the investigated components because the calculated F values are
significant at the p < 0.05 level, and according to the estimated averages
this significance has been in favor of the experimental group, and
therefore, the design of mobile learning based on STEAM's approach
to analysis, evaluation, and creation has been effective in the
mathematics lesson of sixth-grade students.
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