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RESEARCH TITLE

The Effect of Virtual Reality- and Augmented Reality-Based Learning on
Developing Scientific Thinking Skills and Attitudes toward Learning Chemistry
among Ninth-Grade Students in the Arab Community

Abstract

This study aimed to investigate the effect of virtual reality (VR)- and augmented reality
(AR)-based learning on the development of scientific thinking skills and attitudes toward
learning chemistry among ninth-grade students. The study focused on scientific experiments
and examined the program’s effects by comparing an experimental group that participated in
the program with a control group taught through conventional instruction. The study sample
consisted of 51 male and female students from an Arab middle school in the Northern
District. The participants were randomly assigned to an experimental group comprising 21
students and a control group comprising 30 students. The school was selected purposively
because the researcher worked there as a science supervisor. The equivalence of the two
groups was verified by comparing their mean science grades from the first semester using an
independent-samples t-test, which revealed no statistically significant differences between
them. The study employed a quasi-experimental design. The experimental group received
instruction through a program incorporating carefully planned VR- and AR-supported
learning activities aligned with the learning objectives of the official curriculum, whereas the
control group received conventional classroom instruction. Two primary instruments were
used to collect data: a 33-item test designed to assess scientific thinking skills and a
questionnaire measuring students’ attitudes toward chemistry. The validity, reliability, and
psychometric properties of both instruments were established. The findings revealed
statistically significant differences between the two groups at the a = 0.05 level in favor of
the experimental group. Students in the experimental group demonstrated significantly
higher overall scientific thinking skills and more positive attitudes toward learning
chemistry. Based on these findings, the study recommended expanding the use of VR- and
AR-based programs in chemistry instruction and training teachers to design technology-
supported activities that develop scientific thinking and improve students’ attitudes toward
chemistry. Further studies in diverse educational contexts were also recommended to
confirm these findings and broaden their applicability.

Key Words: Virtual reality, augmented reality, scientific thinking skills, attitudes,
chemistry, ninth grade.
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