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Abstract Original Article

Background and aim: One of the innovative global approaches to education is realistic
mathematics education, which centers on making mathematics meaningful by posing contextual
questions drawn from real life, encouraging inquiry, and enabling students to construct their
own knowledge throughout the teaching-learning process. The aim of this study was to examine
the effectiveness of the realistic mathematics education approach on the conceptual and
procedural knowledge of student teachers within the virtual "Shad" space.

Data and method: The research method was semi-experimental, utilizing a pre-test and
posttest design with a control group. The statistical population of the study included all
mathematics education student teachers at the Shahid Beheshti Campus of Farhangian
University in Hormozgan for the academic year 2021-2022. A total of 58 individuals were
purposefully selected and randomly assigned to two groups: an experimental group consisting of
30 participants and a control group consisting of 28 participants. Initially, a standardized test
based on conceptual and procedural knowledge was administered as a pre-test to the student
teachers in both the control and experimental groups. The pre-test and post-test focused on the
topic of functions from the tenth grade, utilizing questions on conceptual and procedural
knowledge designed by Khuli et al. (2017). To examine the research question, descriptive
statistics were employed to calculate the mean, median, and standard deviation. For inferential
statistics, a One-Way Analysis of Covariance (ANCOVA) was used, and the Least Significant
Difference (LSD) method was applied for comparing the means of the variables, utilizing SPSS
software.

Findings: The findings of the research indicated that the performance of the experimental
group using reality-based mathematics education in the virtual Shad environment had a
significant impact on conceptual and procedural knowledge in mathematics.

Conclusion: This result suggests that the implementation of a reality-based mathematics
teaching approach within the realm of educational technology and its connection to real
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concepts can also be beneficial. Based on the results of this research, it is recommended that
teachers in the teaching process and authors of mathematics textbooks pay more attention to this
approach when designing concepts and exercises in their textbooks.
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Extended Abstract
Introduction

Mathematics is an extraordinary phenomenon that has been explicitly used by humanity since
ancient times. Most decisions related to problems, from the simplest to the most complex, have
been facilitated by mathematics. This perspective highlights the importance of mathematics in
human civilizations. Consequently, teaching mathematics and acquiring its skills hold significant
importance. (Laurens et al., 2018; Ozkaya et al., 2017; Yuanita et al., 2018). One effective approach
to improving the teaching and learning process and acquiring mathematical skills is realistic
mathematics education. This approach engages learners in the process of learning mathematics by
using both online and offline technologies alongside traditional methods, which helps increase their
focus and attention. (Murtafiah & Saharuddin, 2021). In the teacher training programs at Farhangian
University, it is essential for student teachers in the field of the basic sciences to have a strong
command of creating reality-based educational content to enhance engagement and reality-based
teaching of mathematical concepts in secondary education, focusing on procedural knowledge and
conceptual understanding of student teachers. The researchers aimed to answer the main research
question: Does the real-world mathematics education approach have an impact on the conceptual
knowledge of student teachers in a Shad virtual environment?

Methods and Data

The method used in this study is quasi-experimental, employing a pre-test and post-test design
with a control group. The statistical population of this research includes all student teachers in the
Mathematics Education program at Farhangian University, Shahid Beheshti Campus in Hormozgan,
during the 2021-2022 academic year. The sample studied consists of 58 student teachers from the
Mathematics Education program at the Shahid Beheshti Campus in Hormozgan, who were selected
through convenience sampling and then randomly assigned to experimental and control groups. The
pre-test and post-test focused on 10th-grade algebra content for the humanities track that were
adapted from conceptual and procedural knowledge questions designed by Khole and colleagues
(2017). Their research questions included 20 items, consisting of 10 questions on procedural
knowledge and 10 questions on conceptual knowledge, which the researchers used as a basis for the
algebra content in the pre-test and post-test.

Findings

To examine the research question and compare the differences between the control and
experimental groups in terms of conceptual and procedural knowledge variables, the Kolmogorov-
Smirnov test was used for testing the normality the data related to both variables. The results of this
test indicated that the response data were normally distributed, and this was confirmed for both
variables at both measurement stages in both groups, with a significance level greater than 0.05. In
fact, due to the presence of one dependent variable (post-test) and one controlling variable (pre-test)
in the research question, a one- way analysis of covariance (ANCOV A) was utilized, and the least
significant difference (LSD) method was applied to compare the means of the variables. The results
regarding the significance or non-significance of the dependent variable, conceptual knowledge,
while controlling for the pre- test, are presented in Table 1. According to Table 1, at a 5% error
level, the effect of the pre-test in the model is significant (the significance level for the pre-test is
0.001, which is less than 0.05). Additionally, the significance level for the group variable (test
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statistic value of 14.632 and significance level of 0.001) is also less than 0.05. Therefore, after
controlling for the effect of the pre-test, the group variable has a significant impact on the mean
score of conceptual knowledge.

Table 1: Effects of participants on the conceptual knowledge variable in Experimental and Control Groups

Source of sum of degrees of mean F level of Eta Statistical
Variance squares freedom square value significance squared power
Pre-test 315/65 1 315/65 | 198/1 0/001 0/58 1
group 110/323 1 110/423 | 63/142 0/001 0/79 1
error 163/25 55 1/32 —
whole 12365 58 — | e e | e

Discussion and Conclusion

The findings of this study were examined in terms of improving academic performance in
mathematics, which can be consistent with the approach of Soyono et al. (2023) in terms of
improving learning motivation and high-level thinking, and Poornamatati et al. (2023) in terms of
improving learners' mathematical reasoning ability as a result of using a reality-based mathematics
education approach. In reviewing the literature, the research findings of Nahdi and Jatisunda (2019),
Braithwaite and Sprague (2021), Hurrell (2021), and Salifo (2021) are consistent with the present
study in that procedural and conceptual knowledge has been examined among teachers and student
teachers. In their research, they addressed the status of conceptual and procedural knowledge of
teachers/student teachers and attempted to improve conceptual knowledge. Based on the results of
this study, it is recommended that a reality-based mathematics education approach be used in virtual
education. This educational approach can significantly improve the conceptual and procedural
knowledge of student teachers in using virtual education and encourage them to learn more actively
and participate more in the educational process.
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