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OWf%t7 —~(Research Theme):

Development of Teaching Material to Enhance Teaching and Learning Science in Cambodia

OWfgEAR A > h(Research Point):

Development of hands-on activities through video-based experiments with agar gel to teach acid-base
concepts and chemical kinetic

OF%—U—F (Keywords):

Agar gel, Digital image analysis, ICT integration, Science education, Science process skills, Video-

based experiment

1 ELEERXoEtE (Doctoral Dissertation Plan)

The purpose of this study is to examine the capacity of STEM pre-service teachers to integrate
technology into their teaching practice and to develop teaching materials that leverage technology to
advance chemistry education in Cambodia. The teaching material developed in this study is cost-
effective, environmentally friendly, locally available, as simple as the conventional approach, and highly
accurate. Through the developed materials, teachers can design lessons and activities that are more
attractive, engaging and advanced. The study addresses three research questions:

1. To what extent do STEM pre-service teachers comprehend the technological pedagogical

content knowledge?

2. What teaching materials can be developed based on the advantage of ICT in learning

Chemistry in Cambodia?

3. How effective are the developed teaching materials in teaching and learning Chemistry in

Cambodia?

In the academic year 2023-2024, a survey was conducted to examine the pre-service teachers'
comprehension of technology integration in their teaching practice. Then, the agar gel and video-based
experiments were developed to teach the topic of acid-base concepts and chemical kinetics. The study
included three experiments focused on acid-base chemistry and two experiments dedicated to chemical
kinetics. In the first semester of the academic year 2024-2025, a series of teaching practices using the
developed teaching materials were conducted in Cambodia with pre-service teachers to determine their
effectiveness and relevance. The study employed a quasi-experiment design featuring a single-subject
pre-test and post-test approach.

2 AEEOHEES (Research Activities)
Within two academic years, four research papers have been published.
1. Rany Im, Tsutomu Iwayama and Masashi Osa. “Development of Acid—Base Indicators from

Natural Pigments in Agar Gel.” Published in the Journal of Chemical Education.




DOI: httpsi//doi.org/10.1021/acs.jchemed.3¢00131

Rany Im, Savrin Thy, Tsutomu Iwayama and Masashi Osa. “Cambodian STEM Pre-service
Teachers’ Competency in Effective Information Communication Technology Integration
Teaching Based on Technological Pedagogical Content Knowledge Framework.” Published in
the Journal of Science and Education. DOI: https://doi.org/10.56003/jse.v4i2.285

Rany Im, Tsutomu Iwayama and Masashi Osa. “Utilizing Reactant-Infused Agar Gel to Model
the Effect of Solid Reactant Particle Size on the Reaction Rate”. Published in the Journal of
Chemical Education. DOI: https://doi.org/10.1021/acs.jchemed.4c00594

Rany Im, Tsutomu Iwayama and Masashi Osa. “Assessing the Science Process Skills of
Chemistry High School Teachers: A Case Study in Cambodia”. Published in the Universal
Journal of Educational Research. DOI: https://doi.org/10.17613/z0c2-8v50
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Course : Cooperative Doctoral Course in Subject Development
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Title of dissertation : Comparison of Factors Causing Overpassivisation of Unaccusative Verbs:

In the case of Japanese learners of English

Summary : The purpose of this dissertation is to reveal which factor causing overpassivisation
by Japanese learners of English (JLEs) is the most influential through a series of experiments.
In addition, based on the results of the experiments, the author will pose some suggestions
about how to instruct the classification of English verbs and passive voice structures in
Japanese foreign language education.

It has been reported that second language (L2) learners of English overpassivise
unaccusative verbs. Because unaccusative verbs are a kind of intransitive verb, they must not
be used as passives. However, L2 learners erroneously passivise them like “*The accident was
happpned.”

A number of studies so far have argued why L2 learners, including JLEs, make such an
error, and they have discussed and proposed plausible factors to account for the phenomenon.
For example, some studies have supported the NP Marker Movement Hypothesis proposed by
Zobl (1989), which supposes that L2 learners inappropriately associate the subject movement of
unaccusatives with that of passive (Balcom, 1997; Hirakawa, 1995; Oshita, 2000). Some claimed
that existence of external agents in the discourse affected the overpassivisation of unaccusatives
(Ju, 2000; Sato, 2015). Others stated that the first language (LL1) transfer of the morphology was
considered to be the factor causing the overpassivisation (Montrul, 2000; Kondo, 2009).
Moreover, Yusa (2003) suggested that the property of telicity which unaccusatives have was
influential on the error. More recently, Shirahata et al. (2020) argued that animacy of the
subjects influenced the overpassivisation, and also the degree of telicity of unaccusatives
partially affected the error.

In this way, various plausible factors for the phenomenon have been proposed in the
previous studies. However, few of them have compared these factors in the same experiment.
Thus, so far, it is unclear which factor can most strongly affect the overpassivisation of
unaccusatives. In order to clarify which is the most influential factor causing overpassivisation
of the four factors, animacy of subject, existence of a conceptualizable agent, degree of verb
telicity, or existence of a transitive counterpart for the equivalent verb in the first language, this

dissertation will conduct four experiments.



In each experiment, a forced-choice task was administered to compare two factors with
other untargeted factors eliminated. Experiment 1 compared two factors: the animacy of subject
and the existence of a conceptualizable agent. As a result, the author found that both factors can
affect JLEs’ overpassivisation, but the animacy of subject is more influential on
overpassivisation than the existence of a conceptualizable agent.

Experiment 2 investigated the influence of the existence of a conceptualizable agent
and the degree of telicity. The result was that the existence of a conceptualizable agent was
influential on the overpassivisation, but the degree of telicity hardly affected the errors.

Experiment 3 compared the animacy of subject and the existence of a transitive
counterpart for the Japanese equivalent verb. As a result, the animacy of subject affected the
overpassivisation whether the Japanese equivalent verb has a transitive counterpart or not. On
the other hand, the existence of a transitive counterpart for the Japanese equivalent verb was
influential only when the subject was an animate. From the result, it can be said that the
animacy of subject more strongly influences the overpassivisation than the existence of a
transitive counterpart for the Japanese equivalent verb.

Experiment 4 compared the existence of a conceptualizable agent and the existence of a
transitive counterpart for the Japanese equivalent verb. The result indicated that the existence
of a conceptualizable agent affected the overpassivisation while the existence of a transitive
counterpart for the Japanese equivalent verb was influential only when there was a
conceptualizable agent in the context. The result suggests that the existence of a
conceptualizable agent is a stronger factor than the existence of a transitive counterpart for the
Japanese equivalent verb.

From the results of the four experiments, the author concluded that the animacy of
subject is the most influential factor of the four, the existence of a conceptualizable agent is the
second, the existence of a transitive counterpart for the Japanese equivalent verb is the third,
but the degree of telicity has little influence on the JLEs’ overpassivisation. However, the
results of Experiment 3 and Experiment 4 also showed the possibility that the rate of
overpassivisation would be different depending on variations of translation into Japanese. Thus,
further studies will have to investigate how JLEs translate unaccusatives into Japanese.

Based on the results, the author posed some suggestions about how to instruct the
classification of English verbs and passive voice structures in Japanese foreign language. He
discussed that English teachers should instruct the classification of English verbs and passive

constructions by associating the factors that can cause overpassivisation.
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