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ABSTRACT

The research study consisted of two main research areas: scientific part
and educational part. The scientific part investigated the power conversion efficiency
(PCE) of hybrid nanostructured ZnO dye-sensitized solar cell (DSSC) and templated
TiO, nanotubes hybrid solar cell. The results showed an enhancement of the PCE,
which resulted from a high surface area and a direct pathway for fast electron transport
of the one-dimensional nanostructures photoanode.

Some of the findings from the scientific part were used to develop an
inquiry learning unit for the educational part that could help students understand the
concept of energy transformation from sunlight to electrical energy and also concepts
that were related to solar cells. The interdisciplinary learning unit was developed for
first year undergraduate students using an inquiry learning approach. The content used
in this learning unit included the concepts of electricity, light, semiconductor, energy
bandgap, and solar cell. Students worked in a group throughout a set of inquiry
learning activities that used questions to guide the students. The findings of this study
indicated the enhancement of students’ conceptual understanding and students’
positive attitude toward the learning unit. This developed learning unit can be used as
a guideline for developing an interdisciplinary learning unit to motivate students to
learn more about science in the future.
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