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Abstract

The objectives of this research were to study normalized learning gains and concepts
of Molecular Shape and Polar Covalent Bond of students who have learnt though augmented
reality (AR) technology. The normalized gains were assessed both as a whole class and
individual students. Students’ science concepts including alternative concepts were evaluated
both during and culminating course. Research participants were 33 students of 10th grade.
Research instruments consisted of lesson plans, achievement tests, activity sheets, and
unstructured interview. Data were collected and then analyzed by means, percentage, standard
deviation, and normalized gain (<g>). The <g> is defined as the ratio of the actual average
gain (%<post> — %<pre>) to the maximum possible average gain (100 — %<pre>). The results
revealed that the class normalized gain was at the medium level with <g> = 0.64. The students’
achieved normalized gain was in ranges of high and medium levels (approximately 90.9%).
During class, students were able to draw the molecular structure following AR correctly.
However, students had alternative concepts on the 3D structures of AXs;, AX, and AXg
molecules at 50, 12.5, and 12.5%, respectively. At the end of course, students greatly had
science concepts on the shape of molecule and molecular polarity, whereas they still had
alternative concepts on bond polarity. In summary, the use of AR technology could help improve
the students’ learning gain. Moreover, it could help students to use smartphones in creative

and educational ways.

Keywords: Augmented reality, Scientific conception, Misconception, Normalized gains
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