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ABSTRACT

This research study was conducted with two research aspects in mind including a scientific
aspect and an educational aspect. The scientific research dealt with the study of the induced resistance
by a yeast, Pichia guilliermondii strain R13, in harvested chili. Then, some of the findings of the present
scientific study were used to develop a laboratory experiment and an inquiry-based learning unit for
high school students to promote students’ learning in the concept of plant defense responses.

The scientific involved the P. guilliermondii strain R13, the yeast isolated from Thai
rambutan, which has been shown to suppress the fungal pathogen, Colletotrichum capsici, in harvested
chili. Its multiple modes of action include nutrient competition, tight attachment to the fungus, and
hydrolytic enzyme secretion. This study investigated the ability of the P. guilliermondii strain R13 to
induce resistance against C. capsici in chili fruit. The pretreatment of chili with the yeast antagonist,
physically separated from the fungus by specified distances, significantly reduced disease incidence and
lesion diameter caused by C. capsici. Compared to the controls, the yeast treatment also significantly
enhanced the activities of phenylalanine ammonia-lyase, chitinase, and [B-1,3-glucanase, and the
accumulation of capsidiol phytoalexin in chili tissue. Scanning electron micrographs showed that the
morphology of C. capsici spores and hyphae were abnormal and that the pathogen had restricted growth
on chili tissue adjacent to the yeast-inoculated sites. The results indicated that the induction of
resistance may be another mechanism by which the yeast antagonist suppresses C. capsici. Some of the
results were then used to develop the learning unit for high school students.

In science education, several researchers have reported about the plant neglect problem in
biology curriculum. Additionally, most students think animal studies are more interesting than those of
plants because they believe that plants are inferior to animals in that they are passive and unable to
respond to external challenges, particularly biological invaders such as microorganisms and insect-
herbivores. The purpose of this educational study was to develop the inquiry-based learning unit which
focuses on promoting students’ conceptual understanding of plant defense responses to biological
invaders as well as raising students’ awareness in studying plants. The study also investigated students’
perceptions of the learning unit implemented in a constructivist classroom. A total of 31 Thai science-
majors from Grade 12 participated in this study. Multiple data-gathering techniques of quantitative and
qualitative methods were employed; conceptual testing, written documents, a questionnaire and
interviews. Based on the data analysis, it was found that students who actively participated developed a
better conceptual understanding of plant defense mechanisms. In addition, they appeared to have
positive attitudes toward the learning unit as evidenced by their preference for inquiry-based activities
in a constructivist learning environment. Finally, their perspectives on plant study had been favorably
changed by the active learning experience.
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