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Doctoral degree with coursework, Form 7  

      

Summary of Doctoral Thesis 

 

   

  Course Join subject development major Name MAM CHANSEAN 

 

 
Title of dissertation Development of Teaching Materials through Integration of Physical   
                    Approach for Biology Education in Cambodia 

 

Summary  

This doctoral dissertation aims (1) to produce biological experimental apparatus with the 
integration of physical approaches and other teaching materials related to biological contents, and 
(2) to use experiments as a method to teach biology in high school level.  

 This dissertation consisted of 9 chapters which Chapter 1 described the situation of 
biological education in Cambodia, the research purposes, the research methodology, and so on. 
Chapter 2 described the school quality assurance framework and the main problem of science 
education in Cambodia; and the following chapters address the problem described in chapter 1 and 
chapter 2. 

 Chapter 3 described the methods to select plant seeds for biological experiments. The seeds 
of 25 lettuce cultivars, 18 carrot cultivars, 5 radish cultivars, and 11 other vegetative cultivars were 
searched for their germination phenomenon in the dark and far-red wavelength irradiation. Carrot 
and lettuce cultivars were selected for the experiments, and especially “Furiru lettuce” is only 
photoblastic seed germination cultivar. 

 Chapter 4 titled “Methods for teaching light wavelength dependencies on seed germination 
and seedling elongation applicable for high school experimental class in developing countries” 
aims to introduce the methods to produce light emitting diode (LED) attached-experimental 
apparatus, and the experimental methods using this apparatus. An experimental box (190mm(W) 
x 260mm(L) x 115mm(H)) attached with 11 LED bulbs of the same wavelength was introduced. 
Each box was attached with white LED (major peak: 485nm), blue LED (477nm), green LED 
(527nm), orange LED (607nm), red LED (618nm), and far-red LED (690nm). Carrot and lettuce 
seeds of 10 cultivars each were used as plant materials. The result showed that the seeds of all 
carrot and lettuce cultivars germinated in dark conditions, except “Furiru lettuce”. Continuously 
irradiation of far-red wavelength suppressed lettuce seed germination, but it did not suppress seed 
germination of all carrot cultivars. Seedlings of both carrot and lettuce cultivars elongated the 
longest in dark condition, but the seedling elongations were inhibited the most by blue light 
irradiation. 
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 Chapter 5 titled “Development of an LED-attached box for phytochrome response 
experiments on lettuce seed germination in senior high school biology” aimed to introduce the 
methods to develop an apparatus specified for phytochrome response experiments and the 
experiments using this experimental apparatus.  A smaller LED-attached box with the 
combination of red (624nm) and far-red (690nm) was developed, and Furiru lettuce seeds were 
used. The result showed that Furiru lettuce seeds did not germinate in dark conditions or the last 
irradiation of far-red light, and the high germination rates were observed in the last irradiation of 
red light. Gibberellic acid (GA) and Abscisic acid (ABA) solutions were treated on lettuce seed to 
explain to students about seed germination phenomena.  

 Chapter 6 titled “The use of dwarf tomato cultivar for genetic and physiology study 
applicable for school education” aimed to introduce the methods to conduct biological experiments 
in high school. GA does not affect only seed germination but also on plant physical growth. GA3 
of 1mg/L, 10mg/L and 100mg/L were applied exogenously to dwarf and normal stem tomatoes. 
Moreover, the dwarf type tomato was crossed with the normal type tomato. The results of the 
experiments showed that 100mg/L GA3 enhanced stem elongation of both dwarf and normal type 
tomatoes. The result of the cross followed Mendel’s 1st and 2nd laws of inheritance. Normal stem 
was the dominant trait. 

 Chapter 7 titled “Genetics materials for experimental class of Mendel’s 3rd law using 
dihybrid crosses of lettuce cultivars in high school” aimed to introduce experimental methods and 
teaching materials for Mendel’s Law of Independent Assortment. In chapter 6, while dwarf tomato 
was used for the educational materials of Mendel’s 1st and 2nd laws, but using tomatoes to conduct 
experiments to study Mendel’s 3rd law was difficult because a big space is needed to keep 
approximately 100 tomato plants. Lettuce can be cultivated in small spaces. Reciprocal crosses 
between Furiru lettuce and Red sunstar, Sunny or Vitamin with red lobed leaf were performed. 
The segregation of F2 populations was the same as the results of Mendel’s dihybrid crosses with 
the ratio: 9: 3: 3: 1.    

 Chapter 8 titled “Genetics of photoblastic seed germination and seed color using lettuce 
cultivars for biological experiments in high school” aimed to introduce the experimental methods 
used to trace Mendel’s law of inheritance. Furiru lettuce which is a photoblastic seed germination 
cultivar was crossed with 3 non-photoblastic seed germination cultivars. While the result indicated 
that violet flowers and black color seeds were dominant on yellow flowers and white seeds 
respectively, the genetics of photoblastic phenomena showed complicated inheritance.  

 Chapter 9 aimed to make a general discussion, conclusion and recommendation of the 
dissertation to contribute to development of biology education in Cambodia. The experimental 
apparatus developed in this study is useful for biological experiments in high schools. The 
experimental methods introduced in this study are suitable for the teachers and students. Teachers 
and relevant partners should consider developing this kind of experimental apparatus for their 
experimental classes in high schools. 
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Introduction 
 My name is Mam Chansean, a biology trainer at the National Institute of Education in 

Cambodia. I entered the subject development doctoral course of the Cooperative Doctoral Course 

Aichi University of Education and Shizuoka University in April 2018. My doctoral thesis title was 

“Development of Teaching Materials through Integration of Physical Approach for Biology Education 

in Cambodia.”    

 

Experience in the doctoral course 
 In this doctoral course, I received many experiences in subject development as following. 

1. Through classroom study: Professors in each course had shared their best practices in their 

researches to develop their teaching in their own subject. Through the success learned from those 

professors, I recognized that education research is a unique method that teachers should use to develop 

their teaching. On the other hand, the students in this doctoral course were teachers or lecturers at the 

school or university level in Japan, so I had learned from their contribution to the class. 

2. Through research: Supervisors and sub-supervisors had provided good advice to produce 

experimental equipment, develop science experimental methods, and write research manuscripts for 

dissertations. I had a good experience in producing experimental boxes with attaching Light-Emitting 

Diodes (LED) bulbs that I have never done before entering this doctoral course. I have done many 

biology experiments by using the LED-attached boxes and also the field works. From this experience, 

I recognized that science education research is a good method that science teachers should use to 

develop their teaching. Through my research in this doctoral course, I could produce many teaching 

resources for biology teaching in a developing country like Cambodia. Last but not least, I have good 

experiences in writing manuscripts for publishing in academic journals.      

 

Contribution to biology teaching in Cambodia 
 In order to contribute my experience received from this doctoral course, I am writing a book 

titled “Biology Research, a reference for biology teaching in high school” in Khmer language. This 

book composts of 3 parts: Part I describes the education research and science education research 

methods and the translation of my research articles in the doctoral course; Part II describes how to use 

the experimental methods and materials produced to teach by following Scientific Methods, Inquiry-

Based Lesson, and 5-E models of teaching; and Part III describes the methods to use my research 

products to implement STEM education and Project-Based Learning. 

― 99 ―



Doctoral degree with coursework,Form 7  

      

Summary of Doctoral Thesis 

     

Course     Name  

 

Title of dissertation Research of Technology Education curriculum focused on Design 

 

Summary  

( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4  

― 100 ―



 

 

 

 

 

 

 

 

 

 

 

 A  3  

 4  

 

 

 

 

 

 

 

 

 

 

STEM  

 

 

 

 

 

 

 

 

― 101 ―



― 102 ―



Doctoral degree with coursework Form 7  

      

Summary of Doctoral Thesis 

    

1821-1930   

  

1821 1930 

 

19 20 

 17  

  

1821 1885 

 1821 

 1870 

 1863 1870 

1886 1899 

1880 

 

1900 1930 20 

1920   1930 

 12 

  

1893

NEA 1893 1899 NEA 1899

 NEA 1899

NEA 1899

― 103 ―



NEA 1899

19 

1911  

Kingsley 1911

1918 

NEA  1918 1920

NEA  1920

  

  

  

19  20  

 

― 104 ―



― 105 ―



Doctoral degree with coursework,Form 7  

      

Summary of Doctoral Thesis 

 
( )  

 
 

 
 

( ,1981)  

( ,2014 )

 

( ,1981)  

( ,1987)

 

( ,2006)

( ,2018)

( 1984)  

Silver(1982 ) (1992)

― 106 ―



(1994)
(2012)

 

 

( ,2015)

 

( ) ( )

 

 

― 107 ―



― 108 ―



 
 
 
 
 
 
 

 



― 110 ―



― 111 ―



― 112 ―



 
 
 
 
 
 
 

 



― 114 ―



Bildungstheorie
Bildungsforschung

2007  
Shinji NOBIRA (2016) : Probleme der politischen Bildung im Zeitalter unübersichtlicher Wissenschaft und 
Technik. In : Gutjahr-Löser, P. / Schulz, D. (Hrsg.) : Der Egoismus unserer Tage. (Theodor Litt Jahr- buch 
2016), Leipzig (Leipziger Universitätsverlag) , S.123-134. 

2019   J.L.
113 125  

2021   
 70  

2016.9.
2009.10.

NGO 2002.4.
2016.4.

― 115 ―



― 116 ―



 

 

 

 

 
 

 
 

 

 
2020

 
2019  

2019 MINERVA
 10  

2019  
Shinya Takekawa (2015). Effects of Globalized Assessment on Local Curricular: What Japanese 
Teachers Face and How They Challenge it. In D. Wyse, L Hayward & J. Pandya (Eds.). The SAGE 
Handbook of Curriculum, Pedagogy and Assessment (pp. 946-964). London: SAGE Publisher. 

2010
 

 
2015-2018 The Curriculum Journal , Editorial Board member 
2018-2019

 
2018-  

― 117 ―



 

2

 

1 2017.3  

2 2018.3  

― 118 ―



 
 

 
 

 

 
 

 
 

FD
 

 
 

 
 

 
1) (2020). 

20 7-14  
2) 2021 4 5 Frog Story 

9 28-34
 

3) . (2021). 
3 69-88  

 
 

1  
2 AUE  
3  
 

― 119 ―



 
EU

 

 

 

 

 

 

2017 4  

2 pp.100 109 2018 3  
119 pp.83

98 2017 12  

 
136p 2017 11  

 
31  
31  
31

 

― 120 ―



― 121 ―



― 122 ―



 

 

An Approach to the Early English Education 
in Public Elementary Schools in Japan

Issues and Aspects 
Surrounding English and the English Education of Children in Asian Countries
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Anthony RYAN 2020 CLIL in Diverse Contexts CLIL  

237 CLIL  

2019 198  
2019 794  

2020  
 

 
Takahashi, M. (2020) Initial Cross-Cultural Research: Lesson Study for Pre & In-Service Teacher Education -In-service teacher 

Education for Elementary & Junior School in Japan The World Association of Lesson Studies (WALS) 2020 Symposium 

― 123 ―
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1) Structure Dependence of Intramolecular Electron Transfer Reactions of Simple Dyads of Zinc(II) Porphyrin 
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