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Abstract

Augmented Reality (AR) constitutes a novel advancement in visual technologies that
alters real-world environments by superimposing three-dimensional (3D) elements. This
amalgamation of the physical and digital realms enhances learners' comprehension and
promotes cognitive development by facilitating active engagement in the educational

process.

The objective of this study was to investigate the effects of augmented reality
technology on enhancing scientific imagination and its influence on the development of
scientific concepts, visual thinking skills, and motivation for learning science among

elementary school students in Palestine.

The study employed a mixed-methods approach, integrating both quantitative and
qualitative methodologies. The quantitative component utilized a descriptive method
alongside a quasi-experimental design. To develop a proposed framework for enhancing
the application of augmented reality technology in the teaching and learning of science
within Palestinian schools, the qualitative component was based on Grounded Theory.
The sample comprised 160 students, categorized into five groups: three groups engaged
with augmented reality technology (including one sixth-grade group and two ninth-
grade groups, with one group studying individually and the other collaborating in
groups), and two control groups that received instruction through traditional methods.
Additionally, the study included 65 science teachers and 28 participants from among
school administrators, teachers, and students for the qualitative analysis. The
quantitative approach incorporated several tools, including a scale to assess science

teachers' utilization of augmented reality technology in their instruction, a motivation

b



scale for learning science, and assessments of scientific concepts and visual thinking
skills, all of which were validated for reliability and credibility. For the qualitative

aspect, the study utilized semi-structured interviews, focus groups, and questionnaires.

The results indicated that the utilization of augmented reality technology in science
education was relatively low. Furthermore, the findings revealed statistically significant
differences in the mean scores of the study groups, favoring the use of augmented
reality technology for the enhancement of scientific concepts, visual thinking skills, and
motivation, with a large effect size. Additionally, the results did not demonstrate any
statistically significant differences between the mean scores of the first experimental
group (individual learning) and the second experimental group (collaborative learning).
Moreover, no significant differences were observed based on grade level across all
scales employed in the study. The findings also highlighted significant positive effect of

augmented reality on students' scientific imagination.

The study emphasized the importance of integrating augmented reality technology into
the teaching of various subjects, particularly in the field of science. It advocated for the
incorporation of this technology into curricula and the provision of training for

educators on its effective utilization.

Keywords: Augmented Reality (AR), Scientific Imagination, Scientific Concepts,
Visual Thinking Skills, Motivation for Learning, Primary School.



