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CHAPTER 1 

INTRODUCTION
This chapter introduces the context of the research. The research is aimed at intro-
ducing a student-centered approach as a solution to problems of Vietnamese mathe-
matics education. Thus, it is tied to current reforms of mathematics education in 
Vietnam, which have been carried out since 1996. Sections of the chapter will focus 
on introducing the social and historical context of Vietnam as well as the current 
situations and problems of Vietnamese mathematics and teacher education. After 
that, the origin of the research will be presented. 

1 INTRODUCTION OF VIETNAM 

1.1 Geography 

The Socialist Republic of Vietnam is situated near the center of the Southeast Asian 
region. The north of Vietnam adjoins China and its west adjoins the Indian subcon-
tinent. Its slender S-shape stretches along the Pacific coast (see Figure 1.1). Accord-
ing to The World Fact book (2005), the land area is 329,560 square kilometers. 
Vietnam has a population of approximately 80 million (July, 2001). Because of its 
shape Vietnam is topographically divided into three parts: the north, the middle and 
the south. Its capital is Hanoi, which is located at the center of the north. Vietnam is 
one of the poorest countries in the region, with a per capita GNP in 2003 of USD 
457, composed of agriculture 24%, industry 37% and services 39% (estimation 
2001). 

1.2 Historical context of Vietnam  

Vietnam has a long history that is full of wars against Chinese, French and Ameri-
can invaders. In 179 BC the Chinese conquered Vietnam and put the country under 
their domination for over 1,000-year until the 10th century.  
 The French reigned Vietnam from 1858. In 1954, under the leadership of the 
Communist Party of Vietnam, the Vietnamese defeated the French, at Dien Bien 
Phu. From that time the domination of French colonialism ended and a new phase in 
the history of Vietnam began.  
 After that event, under the provisions of the Geneva Agreements, Vietnam was 
temporarily divided into two zones, North and South, at the 17th parallel at Quang 
Tri province in the middle of Vietnam. The North of Vietnam was led by the Viet-
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namese Communist Party and entered a period of transition to socialism with the 
help of Russia and other socialist countries. 

Figure 1.1: The map of Vietnam (University of Texas Libraries, 2001) 

The South of Vietnam was governed by a republican regime controlled by the 
United States. Under the leadership of “Uncle Ho” and the Communist Party of 
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Vietnam, the North supported the uprisings that broke out in various places in the 
South of Vietnam against US domination and liberation of the South started in 1956 
and ended with the victory on the 30th of April 1975. Vietnam became a united and 
independent country from that day until now. 
 Yet, the victory won in the war in itself cannot be grounds for the development 
of the country. The disastrous consequences of the long wars made Vietnam a very 
poor country. During the 30-years war, millions of Vietnamese people had been 
killed, causing Vietnamese people untold suffering and mourning. Both the North 
and the South were heavily destroyed by bombs. Because of the 30 year separation 
of the country, where the political points of view of people in the north and south 
were too different, it has been rather difficult for Vietnamese people in the two 
zones to unite. Besides, because the situation in the country after the war ended was 
not stable, the Vietnamese government applied a “closed door” policy in communi-
cation with capitalist countries. 
 Since 1986, Vietnam has embarked upon a process of comprehensive renova-
tion, a turning point in the construction and development of the country. "Renova-
tion and open door" is the trend of the new period. It is the "renovation and open 
door" line that aroused the great potential of the country, encouraging individual 
initiatives and creating dynamics in economic activities. In order to integrate into the 
world, Vietnam needs to upgrade national education, which has had a reputation of 
being too traditional and old fashioned. In the next sections, Vietnamese education 
and educational reform will be presented. The characteristics and challenges of 
Vietnamese education will be analyzed. 

2 VIETNAMESE EDUCATION  

In 4000 years of its history, the Chinese have dominated Vietnam for over 1000 
years, the French for over 100 years, and in recent times, the North was influenced 
by Russia and the South was controlled by the US for 30 years. As a result, charac-
teristics of the Vietnamese education system strongly reflect those of these coun-
tries.

2.1 Education system in Vietnam  

The national education system is defined in the National Education Law No. 11 of 
1998. According to this law, Vietnamese education has been categorized in four 
systems: Pre-school Education, Basic Education, Professional Education and Higher 
Education. 

Pre-school Education 
Pre-school education includes kindergarten and day-care centers for children from 3 
months to six years old. 

Basic Education
The Vietnamese basic education system follows a 5-4-3 structure, which consists of: 

Primary school level (5 years): From Grade 1 to Grade 5 (ages 7 – 12) 
Secondary school level (4 years): From Grade 6 to Grade 9 (ages 12 – 15) 
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Upper secondary school (or high school) level (3 years): From Grade 10 to 
Grade 12 (ages 15 – 18) 

Professional Education  
Students who finish secondary or upper secondary education can move on to profes-
sional schools for either a two years or four years program for professional or tech-
nical training 

Higher Education 
Higher Education can be divided into three levels: a four-year undergraduate level 
(Bachelor program), a two-year Master’s level (Master program) and a four-year 
doctorate level (PhD program). Secondary teacher education falls under the four-
year undergraduate level.  

2.2 Characteristics of Vietnamese education 

During 1000 years of domination by the Chinese, Vietnamese people had to learn 
about Chinese literature, which reflected the philosophy of Confucianism. “Confu-
cius (551-479 BC), the founder of Confucianism has been seen as the most eminent 
philosopher of the Chinese people and is popularly known around the world” (Le, 
2001, p. 37). Confucianism aims to reform society through educating individuals; in 
order to build up “an ideal social order through cultivating ideal ways of life and full 
development of the personality of the individual” (Jingpan, 1990, p. 175). Individual 
development, together with an ideal social order, were the two most important 
themes in Confucianism (Jingpan, 1990; Duong, 2002). To contribute to the full 
development of individuals, including the Confucian emphasis on the moral life of 
men, four principles for educating an individual were introduced, which are (Jing-
pan, 1990): 
1) Jen (Love) 
2) Li (The rules of Proper Conduct) 
3) Hsiao (Filial Piety) 
4) Chung Yung (The Doctrine of Mean) 

Jen should be understood as the foundation by which human action is decided. 
Jen holds the greatest contribution of Confucius where it teaches one how to behave 
in order to have a good relationship with others. Li introduces “the standard of all 
human action including individual activities and operation of a government” (Le, 
2001, p. 39). Hsiao is about how to treat the previous generations (parents, grand 
parents and the older relatives). Chung Yung suggests a harmony within human 
emotions, purposes and ideas according to Jen, Li, Hsioa and society order. Confu-
cianism suggested a society order that is Quan-Su-Phu [King-Teacher-Father]. This 
order has become a popular motto in moral education and has strongly dominated 
countries with this Confucian heritage, such as Vietnam (Duong, 2002). 

For thousands of years, Vietnamese teachers were considered the leading class, 
second only to the King and more respected than students’ parents. Teachers were 
the moral and scholarly models. There is a Vietnamese proverb that has become the 
most important pedagogic principle in Vietnamese schools for many years, that is 
“Khong Thay do may lam nen” (“None can achieve without the instruction of the 
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teacher”). Therefore, teachers themselves, students and their parents approve the 
teachers’ dominant place in the classroom. This model role of teachers can be seen 
even today in Vietnam. That model imposes both positive and negative influences 
on Vietnamese students’ attitudes and perceptions about learning (Le, 2001). 

The positive influence on students’ perception about learning is that students 
expect to become moral and scholarly people like their teachers. This expectation 
fosters students’ fondness of learning and understanding (Le, 2001; Duong, 2002). 

The negative influence of this relationship is that it gives teachers a dominant 
position in their classroom. This dominancy may cause some negative effects on 
students’ attitude about learning. “Students are expected by their family and them-
selves to get the ‘right words’ from their teachers in class” (Le, 2001, p. 45). Be-
cause the belief that without teachers’ instruction, students cannot be successful in 
their learning, students are expected to listen to teachers, taking notes and following 
what teachers say without critical thinking. Even when students can discover knowl-
edge by themselves, they like to show that they still need the teacher by such behav-
ior as keeping silent and listening to the teachers. Changing traditional teacher-
students behavior in classroom is not an issue considered by the great part of teach-
ers, parents and administrators. 

The influences of Confucianism on Vietnamese education created many con-
straints for changing teaching methods into the direction of a more student-centered 
approach. Furthermore, conditions of Vietnamese education confronted curriculum 
developers with many difficulties. First, the content of the curriculum is very tradi-
tional. The development of new teaching methods has been limited by the lack of 
suitable textbooks and teachers’ knowledge about a student-centered approach. Sec-
ond, the assessment of students’ learning has been focused on evaluating students’ 
abilities to memorize texts of textbooks. Besides, the social conditions also created 
many constraints for a change in approach to teaching. For example, the salaries of 
teachers are very low compared with those of other careers. The number of students 
in a classroom is around 45-50. The teaching and learning facilities such as com-
puters, laboratories, Internet etc. are limited. 

2.3 Failures and trends of Vietnamese education  

The national educational innovation carried out in 1986 that is aimed at developing 
the student-centered approach seems to provide a solution that can improve its qual-
ity. In order to realize educational innovation, the national curricula of all subjects 
were reformed. The application of new teaching methods was stipulated. From 1986 
to 1998, in order to adapt the curriculum to the student-centered approach, some 
content of the textbooks were renewed.  But after that, the results of the curriculum 
reform were not satisfactory to educators and the government (Le, 2002). 

According to data, which were collected by the Vietnamese Ministry of Plan-
ning and Investing, presented at a conference on the quality of Vietnamese educa-
tion at Hanoi, in 2003 (“Chi so chat luong giao duc Viet Nam dat 3,79/10 diem”, 
2003), Vietnamese education was categorized as the eleventh amongst twelve coun-
tries in Asia (see table 1.1). 
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Table 1.1: Indices of the quality of Asian education (scales ranging from 0 to 10) 

Country Indices of the quality of 
education and human 

resource

Competence 
in English 

Mastering high 
technologies 

Korea 6,91 4,0 7,0 
Singapore 6,81 8,33 7,83 
Japan 6,50 3,50 7,50 
Taiwan 6,04 3,86 7,62 
India 5,76 6,62 6,75 
China 5,73 3,62 4,37 
Malaysia 5,59 4,00 5,50 
Hong Kong 5,20 4,50 5,43 
Philippines 4,53 5,40 5,00 
Thailand 4,04 2,82 3,27 
Vietnam 3,79 2,62 2,50 
Indonesia 3,44 3,00 2,50 

These data show that the educational reform did not lead to the improvement of 
Vietnamese education as intended. The Vietnamese Ministry of Education had al-
ready recognized this problem. After having an overview of the ideas of many Viet-
namese teachers and educators, Le Kha Phieu, the general secretary of the Vietnam-
ese Communist Party from 1992 to 2001, perceived the problems remaining in the 
national educational reform and recommended the Ministry of Education carry out 
the following work as soon as possible: 
1) To redesign the curriculum and textbooks. 
2) To evaluate the quality of national education and training. 
3) To require teachers to change teaching methods, shifting from transferring 

knowledge to students, to facilitating students' learning in active ways. 
4) To improve the training in professional schools. 
5) To support enough learning and teaching facilities in schools. 
6) To improve the national and local administration on education (Le, 2002).  

These efforts can be seen as a development in following trends in Western edu-
cation. In the wake of this development, Vietnamese research in education adopted 
Western educational notions and Vietnamese educators and teachers searched for 
ways to integrate these notions into Vietnamese education. 

2.4 Vietnamese mathematics education  

For many years, Vietnamese students have consistently outperformed their counter-
parts in Asian, Western and American countries in mathematics Olympiads. Viet-
namese students are highly successful at all levels when they study abroad (Hoang, 
2001; Nguyen, 2003a). Given this superior performance of Vietnamese students, one 
should expect that Vietnam has an outstanding mathematics education. But a review 
of the literature on the Vietnamese mathematics classroom does not support this 
expectation.
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Mathematics was first taught in Vietnamese schools opened by French colonists. 
Mathematics is taught at the first grade of elementary school (ages 6-7). At primary 
education, pupils are taught arithmetic and geometry. In secondary schools students 
learn algebra, analysis, plane and space geometry, and analytic geometry. The con-
tents are very traditional compared to Western mathematics curricula, like the Dutch 
curriculum, which consists of subjects of applied mathematics, such as statistics. In 
Vietnam, mathematics has been seen as a system of rules and algorithms and was 
taught to students without any reference to its origins and cultural setting. The way 
mathematics is taught is from a so-called mechanistic point of view (Wubbels, 
Korthagen & Broekman, 1997). The curriculum was content-oriented and examina-
tion-driven because it was aimed at providing pupils with static and clear-cut knowl-
edge. There is only one set of mathematics textbooks, published by the Ministry of 
Education and Training, allowed to be used at schools. Students’ achievements are 
evaluated by national examinations, which focus on assessment of students’ abilities 
to memorize mathematical rules and principles and using “tricks” to solve academic 
problems, which are similar to those in textbooks. In order to get high achievements 
at schools and examinations, students attend extra classes, followed during the 
whole year, even in school holidays, which focus on training for examinations. 

From the success of Vietnamese students at Olympiads and at universities in for-
eign countries, it can be concluded that mathematics education is aimed at talented 
students, but most high school students perceive mathematics as difficult and boring. 
However, these students also invest much energy in efforts to learn because they 
wish to satisfy their teachers and family. 

Since 1986, the Vietnamese government started educational reform in both the 
national educational system and the curricula from basic education to university 
level. The government has undertaken remarkable efforts to upgrade education for 
the whole country. The focus of national reform is to develop new curricula, which 
aim to develop student-centered education. In mathematics education, the new 
mathematics curriculum is aimed at facilitating students' construction of knowledge, 
by giving meaning to problems from a real-word context. During the development 
of the innovative mathematics curriculum some problems have been identified. 

Firstly, although a new curriculum had been introduced, textbooks were not re-
newed. As a consequence, mathematics was still not taught in order to be useful to 
students. 

Secondly, the assessment of students' learning focused on the evaluation of stu-
dents' abilities to memorize rules and algorithms and use "tricks" to solve academic 
problems similar to problems in textbooks (Hoang, Duong & Bach, 2000). As a re-
sult, teachers have paid much attention to transmitting static knowledge and training 
students how to use the "tricks" as much as possible during classroom time, in order 
to prepare students for examinations. In order to serve these goals, teachers were 
inclined to lecture, instead of promoting student-centered activities. 

Finally, teachers were not introduced to theories of student-centered teaching 
which enable them to enhance students’ learning in an active way. 

In order to deal with the problems, the government decided to implement a se-
quence of projects to improve the quality of textbooks, teaching methods and as-
sessment. This second educational reform started in 1996. Firstly, the replacement of 
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textbooks was carried out. Together with the replacement of textbooks, teachers 
have been encouraged to make a shift from the role of transmitting knowledge to the 
role of facilitating students' learning. Finally, it was promoted that the assessment of 
students' learning focus more on evaluating students' habits of mind rather than the 
abilities to memorize static knowledge and use tricks. However, because the Viet-
namese government thought that the replacement of textbooks needed to be con-
ducted in a careful way, all textbooks were not replaced at the same time but grade 
to grade. Since 1996, the replacement of textbooks was started at Grade 1 (age 6). 
Then, a year after that, textbooks for Grade 2 (age 7) were replaced and so forth. 
Until 2004, textbooks for Grade 9 (ages 14-15) were replaced (see Table 1.2). 

Table 1.2: The progress of the replacement of textbooks in Basic Education 

Year * 1996 1997 1998 1999 2000 2001 2002 
Grade 1 2 3 4 5 6 7 
Year * 2003 2004 2005 2006 2007 2008 2009 
Grade 8 9 

* The year of the replacement of textbooks in the grade presented at the row below. 

From 2002 to 2004 the new mathematics textbooks for high schools (Grades 
10-12, ages 15-18) were piloted in some schools. However, the quality of these 
books was questioned (Mai & Phuong, 2003). Thus, the replacement of mathematics 
textbooks for high schools (Grade 10-12, age 15-18) was delayed until 2008. Teach-
ers and students at the grades where the replacement of textbooks has not yet been 
conducted, still work with old textbooks.  

The content of the math curriculum was revised from 1986 until 2000 but dur-
ing the revision, more pure mathematics was added, instead of applied mathematics. 
(Nguyen, 2003b). Thus, the last version of the curriculum, which has been applied in 
schools since 2000, is still very traditional (see table 1.3). The lack of suitable text-
books creates a challenging task for teachers and students to teach and learn with a 
student-centered approach. In order to innovate teaching, as the educational reform 
requires, these teachers tried to redesign lessons in textbooks and organize teaching 
aimed at helping students to learn in active ways. It seems they have to create a new 
curriculum with very distinct features from the current curriculum. This is not an 
easy task for teachers.  

The efforts to improve teacher education programs and in service training 
courses were not made. Teachers were not introduced to the theories of student-
centered education. The ways in which teachers deal with the dilemma of the limita-
tions of the curriculum in order to facilitate pupils’ learning was not discussed. As a 
result, teachers are not able to adapt to the changes of the educational reform. Most 
mathematics teachers do not understand the principles of student-centered education 
and still work in the traditional way. Further, school supervisors could not give suf-
ficient supervision to student teachers, who wish to practice teaching with the stu-
dent-centered approach. Besides, the poor teaching facilities and the low salary of 
Vietnamese teachers cause many constraints for changes in teaching methods. 
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Table 1.3: The content of the Vietnamese mathematics curriculum applied since 2000  
(Guidance book for teachers, 2004) 

Grades/ages Content 
Algebra:

Sets and Basic logical principles 

Functions: y = ax + b; y = ax
2

+ bx + c; y = x
3

Equations: ax + b = 0; ax + by = c; ax + b >0;  

ax
2

+ bx + c = 0; ax
2

+ bx + c > 0 
Systems of two equations or inequations with one degree and 
one unknown. 

Grade 10 
(ages 15-16) 

Geometry: 
Vector: Operations on vectors; coordinates on the line; coordi-
nates in the plane. 
Relations triangle between triangle side lengths, power of a 
point theorem, Radial axis of two cycles. 
Transformation: Move, Symmetry, Homothetic. 

Algebra and Analysis: 
Trigonometric functions 
Sequences of numbers, arithmetic progression, geometric pro-
gression

Grade 11 
(ages 16-17) 

Space geometry:  
Relations between Line and Plane in space (parallel, perpen-
dicular)
Sphere, area and volume, polyhedron. 

Analysis: 
Derivative and integral 
Algebraic combination and arrangement 

Grade 12 
(ages 17-18) 

Analytic Geometry: 
Analytic geometry in the plane: Cartesian coordinate in the 
plane, equations of straight lines, cycle, hyperbola, parabola 
and tangent of a conic. 
Analytic geometry in space: Cartesian coordinates in space, 
equations of plane, sphere. 

3 VIETNAMESE TEACHER EDUCATION 

3.1 Structure of Vietnamese teacher education program 

Vietnamese teacher education was established in 1951. In the last four decades, it 
has provided the country with teachers for traditional education approaches. How-
ever, since the national educational innovation demands that teacher education pro-
vides student teachers with a student-centered approach, Vietnamese teacher educa-
tion has had a reputation of being out of date. The teacher education program in 
Vietnamese universities has been assigned by the Ministry of Education and Train-
ing and is described in table 1.4.  
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Table 1.4: Scheme of the Vietnamese teacher education program 

Semester Subject Duration 
(credits) 

Analysis 1 
Basic logic and set theory 

5
3

General Psychology I 3

1

Marxist philosophy 
Military
Gymnastics 
Population education 
English (or French) 

5
7
1
1
6

Analysis 2 
Linear algebra 
Analytic geometry 

6
5
3

General education I 2

2

Economic B  
Gymnastic 
Law
English (or French) 

5
1
2
6

Affine geometry 
Topology 
Boolean Algebra I 
Discrete mathematics 
Statistics

4
3
3
3
3

General Psychology  
General education II 

3
2

3

Gymnastic 
General informatics 
English (or French) 

2
3
6

Complex function 
Euclid’s geometry 
Boolean Algebra II 

3
3
2

Educational research methodology 2

4

Socialism 
Vietnamese culture 
Social communication  
Applied informatics 
Foxbro system management 
Computer language programming 

4
2
2
3
2
3

Projective Geometry  
General Algebra 
Statistics
Descriptive Geometry  
Galois Theory 

4
5
5
2

Theories of teaching and learning mathematics- 
part 1 (methods course) 
School observation 

5

4

5

Database 2 
6 Arithmetic 

Differential (Lobe) 
Elementary algebra 
Elementary geometry 
Calculus
Differential equation
Basic geometry 

4
3
3
3
2
3
3
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Theories of teaching mathematics- part 2 (Ana-
lyzing the content of the mathematics curricu-
lum) 

5

Internet 2 
Elementary geometry 
Elementary algebra 
Expressions and algebraic equation 
Maple  
Elementary Analysis Function  
Commutative Algebra 

3
3
3
3
3
3

Microteaching 2

7

Social activities 
History of Vietnamese communist party 
Computer language 

2
4
1

School teaching practice (Practicum) 88
Law of Education 
Thesis  
General Social studies 

2
10
2

(Note: 1 credit = 15 periods; Rows in dark present educational courses) 

The program consists of 8 semesters of courses in mathematics (101 credits), 
general courses (86 credits), and courses in general education and mathematics edu-
cation (36 credits). Students will only have their first visit to schools in the third 
year. In this study I shall investigate student teachers during the methods course, the 
microteaching and their school practice in the fifth, seventh and eighth semesters of 
their training. 

3.2 Problems of Vietnamese mathematics teacher education 

Nguyen (2000) recognized three problems in Vietnamese mathematics teacher edu-
cation: 

First, mathematics student teachers in Vietnam were never introduced to theories 
of teaching and learning mathematics. Research have shown that the way mathemat-
ics is taught is strongly influenced by teacher’s opinions on questions relating to the 
philosophy of mathematics and mathematics education, such as “What is the nature 
of mathematics?” and “How should mathematics be taught and learned?” (Simon, 
1995; Korthagen, 2001). Because of the lack of availability of specific theories of 
teaching and learning of mathematics subjects with the student-centered approach, 
Vietnamese student teachers did not know how to answer these questions and there-
fore, could not adapt them into the national curriculum reform. 

Second, Vietnamese teacher education lacks a discourse on conceptual frame-
works of learning to teach. During four decades in Vietnamese teacher education, 
the “telling and listening” and “demonstrating and imitating” modes were applied. In 
teacher education programs, teacher educators explain teaching techniques to stu-
dent teachers. Student teachers practice these teaching skills in peer teaching on 
campus. In the school teaching practice that is called “practicum” this book, student 
teachers listen to the instruction of their school supervisors on how to teach a lesson, 
observe their supervisors’ teaching and try to imitate. 
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Third, research on Vietnamese teacher education is extremely rare. A review of 
the literature of Vietnamese teacher education shows that there are only two research 
projects (Nguyen, 1999, 2001) on Vietnamese teacher education carried out in Can-
tho University by the author of this thesis. 

4 INTRODUCTION OF THE RESEARCH 

Historically, this research originates from the effort to improve the teacher education 
program at Cantho University, Vietnam, which was funded by the MHO-4 project. 

4.1 Origin of the research  

4.1.1 Cantho University 

Cantho is the biggest province among six provinces of the Mekong Delta Region in 
the South of Vietnam. Agriculture accounts for 90% of the economic production of 
these provinces. Cantho University has around 17,000 students in nine schools. In 
the year 2003-2004, the School of Education of Cantho University provided teacher 
education programs to 4041 student teachers. After finishing the program, students 
gain a Bachelor degree in Pedagogy and are allowed to teach at the upper level in 
high schools (Grades 10-12; ages 15-18). 

4.1.2 The MHO-4 project  

The MHO-4 project was conducted from 1996 to 2004 at Cantho University, Viet-
nam. Nuffic, the Netherlands organization for international cooperation in higher 
education, covered this project. The partners of the MHO-4 project are Cantho Uni-
versity, Universiteit van Amsterdam and Hogeschool van Amsterdam. The purpose 
of the MHO-4 project was aimed at helping the School of Education to upgrade its 
teacher education program. The variety of activities carried out by the MHO-4 pro-
ject were organized into four broad interrelated components (“School of Education, 
MHO 4 project”, n. d.) 

Implementing interactive methodology 
Upgrading teaching staff 
Improving lecture notes 
Upgrading teaching facilities 

In the context of teacher training, for example, the MHO-4 project selected Di-
mensions of Learning (DoL) (Marzano, 1992) - a theory of student-centered educa-
tion - to introduce in its teacher training courses. DoL are structured on the premise 
that the process of learning is the construction of knowledge by learners, which in-
volves the interaction of five types, or dimensions, of thinking:  
1)  Stimulating positive attitudes and perceptions about learning 
2)  Acquiring and integrating knowledge 
3)  Extending and refining knowledge 
4)  Using knowledge meaningfully 
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5)  Developing productive habits of mind   
The DoL framework will be explained further in chapter 2.  
Every year a number of staff of the School of Education of Cantho University, 

high school teachers and teachers from other universities in Cantho and other cities 
in the region were invited to participate in training courses where they studied and 
discussed DoL. As DoL seems to provide a promising avenue for the intention of 
changing teaching methods in Vietnamese educational innovation, the project sup-
ported a number of teacher educators at the School of Education to come to Amster-
dam to write their lecture notes aimed at introducing DoL to student teachers of 
School of Education. These lecture notes became the fundamental reading materials 
for students in the methodology courses. Furthermore, the project provided scholar-
ships for teacher educators who wanted to follow master or doctorate programmes. 

4.2 Background of the research 

After two school years (1996-1997 and 1997-1998) that DoL was taught in the 
methods courses at Cantho University, some outcomes were identified. Because of 
the disappointing nature of these outcomes, the applicability of DoL in schools and 
teacher education was questioned (Nguyen, 2000). First, teachers who participated 
in intensive courses did not seem to master the principles yet. Second, the use of 
these principles by student teachers in their practicum was not obvious. As a teacher 
educator at School of Education and a researcher working for the MHO-4 project, I 
raised the following questions to be answered in this research project. 
1) In which ways should DoL be introduced to Vietnamese student teachers? 
2) In which way do Vietnamese student teachers construct understandings about 
DoL? 
3) In which ways do Vietnamese student teachers apply DoL in Vietnamese sec-
ondary schools? 
 To answer these questions, I carried out research in two schools years (1999-
2000 and 2000-2001). That research aimed at investigating how two mathematics 
student teachers at School of Education applied DoL in their practicum. The two 
student teachers learned DoL in the methods course. They practiced planning and 
taught lessons with DoL in the microteaching course. The results showed that the 
two student teachers had good attitudes toward teaching with DoL. With my help in 
the role of university supervisor, they were able to redesign lessons in textbooks to 
teach with DoL. The research indicated that I may expect Vietnamese student teach-
ers to be willing and able to teach with DoL in Vietnamese secondary schools. The 
research can be seen as a pilot research and the above questions were selected to 
study in this PhD study, which was supported by the MHO-4 project and started in 
September 2001. 
 With the help of Dutch supervisors, I realized that DoL is too general to be a 
theoretical framework for teaching mathematics. I was introduced to a Dutch theory 
of mathematics education: Realistic Mathematics Education (RME). Realistic 
Mathematics Education (Freudenthal, 1991), is a theory of teaching and learning 
mathematics, which aims at the construction by children of their own mathematical 
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knowledge and developing positive attitudes toward mathematics learning by giving 
meaning to problems. This theory has been developed in Netherlands since the early 
1970's and adapted in various projects in different parts of the world such as USA, 
Latin America and South Africa (De Lange, 1996). In Asia, there is research on in-
troducing RME in South-Korean (Kwon, 2002) and in Indonesian schools (Widjaja 
& Heck, 2003), and in Indonesian teacher education (Zulkardi, 2002). Because the 
philosophy of RME is suitable to Vietnamese mathematics reform and the results of 
much research showed that RME promises to provide teachers with a framework to 
improve the quality of their mathematics teaching, including Asian developing 
countries, RME was included in the teacher education program experimented in the 
research. In the next section, the aims of the research are stated. 

4.3 Aims of the research 

In the research project, which will be described in this thesis, I tried to contribute to 
solving the problems mentioned above. Our aims were: 
1) To introduce the notions of teaching and learning with a student-centered ap-
proach for Vietnamese secondary education, to Vietnamese mathematics student 
teachers.

With regard to the first aim, I selected the frameworks of RME and DoL. 
2) To develop a conceptual framework for learning to teach, to be introduced to 
Vietnamese mathematics teacher education. 

The research, therefore, took place in the context of Vietnamese student teach-
ers’ learning of RME and DoL. I asked myself: “How can I help Vietnamese student 
teachers that have been raised in the teacher-centered education to construct an 
understanding about RME and DoL?” “How do I help these student teachers apply 
RME and DoL in the context of Vietnam, a developing country?”. The answers to 
these questions can be seen as a contribution to the second aim of this research pro-
ject. But the review on the literature introducing RME and DoL to teacher education 
was rather limited. 
 In order to create a theoretical framework for the research, a literature review on 
learning to teach was carried out. Based on this review, I hypothesized that learning 
to teach with the student-centered approach by Vietnamese student teachers, who 
have been raised in the traditional educational environment, can be compared to a 
process of conceptual change. I took the conceptual change teaching sequences for 
science teaching by Driver and Oldham (1986) as a starting point for a conceptual 
framework. Based on my experiences of working with student teachers for years and 
the literature review on teacher education, I found that the epistemologies of the 
knowledge of professionals by Schön (1983, 1987) and Korthagen (2001) and their 
conceptions about reflection as reconstructing experiences are promising for learn-
ing to teach. Further, Schön’s three coaching models seemed to provide teacher edu-
cators with a framework to work with student teachers. Thus, I combined the notion 
of reflection as reconstructing experiences by Schön and Korthagen and Schön’s 
three coaching models (Schön, 1987) to the framework of conceptual change. 
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3) To identify factors which influence Vietnamese student teachers’ attitudes to-
ward RME and DoL and performance. 

Educational research cannot be separated from the context where it takes place. 
The factors of the context have a strong influence on student teachers’ learning. In 
Vietnam, a developing country, educational innovations are constrained by the lack 
of facilities, like textbooks and computers. Further, it will be expected that students 
who are raised in a traditional way of teaching, will be reserved towards new teach-
ing approaches. 

4.4 Research questions 

With regard to the aims of this research study, the research questions are: 
1) How does understanding of the notions of RME and DoL by Vietnamese 
mathematics student teachers develop during their learning experiences in the meth-
ods course, the microteaching course and practicum? 
2) In which ways do Vietnamese mathematics student teachers reflect upon their 
learning experiences with, and their understanding of RME and DoL, to change their 
points of view about learning and teaching mathematics? 
3) How do Vietnamese mathematics student teachers appreciate RME and DoL? 
In which ways do Vietnamese mathematics student teachers apply the notions of 
RME and DoL in high schools? 

5 INTRODUCTION TO THE THESIS 

The backgrounds of this study will be explained in chapters 2 and 3. In chapter 2 my 
interpretations of the DoL and RME will be presented. In chapter 3, a theoretical 
framework for the development of student teachers will be given, inspired by the 
theories of conceptual change and reflection. Chapter 4 describes the methods used 
in this study. Results of the research will be given in the chapters 5, 6 and 7. In 
chapter 5 the findings of RME and DoL in the methods course will be presented. 
Some students were followed during a micro teaching course and the school practi-
cum in chapters 6 and 7, respectively. Conclusions and implications of this research 
for Vietnamese mathematics teacher education will be presented in the final chapter 
8.





CHAPTER 2 

DIMENSIONS OF LEARNING AND REALISTIC 
MATHEMATICS EDUCATION 

The purpose of this chapter is to present two notions of learning and teaching, which 
were created for the student-centered approach: Dimensions of Learning (Marzano, 
1992) and Realistic Mathematics Education (Freudenthal, 1991). The intention is to 
demonstrate the utility of these notions for teaching mathematics. Sections of the 
chapter focus on the philosophy, characteristics of these theories and their develop-
mental applications in classroom. 

1 DIMENSIONS OF LEARNING  

1.1 Dimensions of Learning 

In A different kind of classroom: Teaching with Dimensions of Learning, Robert J. 
Marzano (1992) introduced Dimensions of Learning (DoL) which were based on his 
reviews of more than thirty years of research on learning processes. According to 
Marzano, knowledge cannot be transmitted but must be constructed by the mental 
activity of learners. The process of learning involves the interaction of five types, or 
dimensions, of thinking which was the subject of a book Dimensions of Thinking 
(Marzano et al, 1988): (1) Positive attitudes and perceptions about learning, (2) Ac-
quiring and integrating knowledge, (3) Extending and refining knowledge, (4) Using 
knowledge meaningfully, and (5) Productive habits of mind.  

1.1.1 Dimension 1 : Attitudes and perceptions 

According to Marzano (1992), the necessary conditions for learning are (1) student’s 
positive attitudes and perception toward learning and (2) habits of mind. The first 
condition is considered Dimension 1 and the second is called Dimension 5. 
 Based on the results of research on students’ learning (e.g., Good & Brophy, 
1972; Brophy, 1982; Good, 1982; Fisher & Berliner, 1985; Mills 1987; Mills, 
Dunham & Alpert, 1988) Marzano argues that “there are two categories of attitudes 
and perceptions that affect learning: (1) attitudes and perceptions about learning cli-
mate and (2) attitudes and perceptions about classroom tasks” (Marzano, 1992, p. 
18). 



18 CHAPTER 2

The good classroom atmosphere, the physical comfort of classrooms and class-
room tasks that are perceived as meaningful by students create students’ positive 
attitudes and perceptions toward learning. Students, who have positive attitudes and 
perceptions toward learning will put the best efforts into their learning tasks. Two 
principles of Dimensions 1 are: 
1) Fostering positive attitudes and perceptions about the learning climate  

Two types of attitudes and perceptions about classroom climate are the sense of 
acceptance and the sense of comfort and order. Teachers should help students feel 
accepted by the teacher and their peers in classroom. Comfort refers to the percep-
tion that the physical condition of the classroom such as the classroom temperature, 
“the arrangement of furniture and the amount of physical activity permitted during 
the school day” are comfortable for all students in class (Marzano, 1992, p. 22). Be-
cause research on learning found that students identify physical comfort and order in 
different ways (Carbo, Dunn & Dunn, 1986; McCarthy 1980, 1990). Marzano sug-
gests teachers give students the right “to develop group standards for the physical 
environment of the classroom” (Marzano, 1992, p. 22). Order refers to the percep-
tion that the learning environment is safe. Students must believe that they are safe in 
the way they come to school and in the school itself. 
2) Fostering positive attitudes and perceptions about classroom tasks. 

The tasks which students are asked to perform must be perceived as meaningful 
by students. This means teachers should give students tasks that relate to their inter-
ests and goals and help them to understand the tasks. Students should have a clear 
understanding of what the task requires. Teachers should help students to be clear 
about the directions and demands of the tasks and what and in which way they are 
supposed to learn as a result of doing the task. Teachers also need to make sure that 
it is possible for students to have facilities for doing the tasks (Marzano, 1992; Mar-
zano et al, 1997). 

1.1.2 Dimension 2: Acquiring and integrating knowledge  

After creating a background for learning in Dimension 1, Marzano starts to intro-
duce his directions of how to teach in Dimension 2. Firstly, he puts forward his cate-
gorization of knowledge and then introduces some teaching strategies to develop 
students’ construction of knowledge. In considering the nature of knowledge, Mar-
zano (1992) argues that at the most basic and general level, knowledge can be cate-
gorized into two categories: declarative knowledge and procedural knowledge. 

Marzano did not give a definition of declarative knowledge but he gave exam-
ples such as democracy, a numerator, an amoeba, the conventions of punctuation 
and the rules of basketball. According to him, 

Acquiring this type of knowledge involves understanding the component parts and being 
able to recall them. For example, knowledge of the concept of “democracy” includes 
understanding that decisions are made by the people, each person has a single vote, 
votes are weighted equally and so on (Marzano, 1992, p. 33).  
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Differently, procedural knowledge is knowledge about algorithms, tactics, and 
strategies that involves skills or processes. For example, knowledge about how to 
perform long division or about reading a map. 

The distinction between these two types of knowledge is that they involve differ-
ent learning processes. “This distinction is reflected in current efforts to define stan-
dards for what students should know and be able to do” (Marzano, 1992, p. 33). 

Marzano suggests models for teaching each kind of knowledge. He thinks that 
teaching declarative knowledge should be organized in three phases: construct 
meaning, organize information and store knowledge in long term memory. 

With regard to the first phase, Marzano thinks that the way to construct the 
meaning of knowledge is to use our prior knowledge to interpret what we are learn-
ing: 

The driving force behind constructing meaning is using what we already know about a 
topic to interpret what we are learning. Without prior knowledge with which to interpret 
new declarative knowledge, nothing makes much sense long quotations, follow indenta-
tion or lack of indentation depending on whether a new paragraph is required (Marzano, 
1992, p. 37). 

He suggests teachers study situations which fit students’ prior experiences and 
contain objects which the students are intended to construct. To illustrate, he pre-
sents two teaching strategies, which he considers powerful to facilitate the process of 
construction of the meaning of knowledge. 

The first strategy is the Know-Want-Learn strategy (K-W-L strategy) which was 
developed by Donna Ogle (Ogle, 1986). First, students present what they think they 
know about the topic. Second, they list questions about what they want to know 
about the topic. Then, the teacher helps students find the answers to their questions. 
Marzano (1992) suggests teachers give students, for example, a chapter and ask 
them to read with an intention toward answering to their questions. Finally, the stu-
dents define what they have learned by recording the answers to the questions and 
other information they have got during the process.

Marzano (1992) introduces another strategy for teaching a concept: the concept 
formation strategy by Joyce and Weil (1986) and based on the research of Bruner, 
Goodnow and Austin (1956). Examples and non-examples of a new concept are 
initially presented to students. Then, they try “to determine the critical attributes of 
the concept being formed”. Students “devise a model containing hypothetical char-
acteristics” and then, “use each new examples and non-examples to test the validity 
of that model” (Marzano, 1992, p. 40). After that, the students are invited to reflect 
on their model. Other rounds of examples and non-examples, which provides the 
students with opportunities to further test and correct their models, are presented. 
Through these rounds, the concept is formed and a definition is constructed. An il-
lustration of the use of the concept formation strategy, which Marzano presented, is 
how a teacher teaches students the concept of “an adjective”. 

According to Marzano, “organizing involves representing information in a sub-
jective way” (Marzano, 1992, p. 40). Marzano suggested a number of strategies to 
help learners to organize declarative knowledge. For example, having students cre-
ate physical and pictographic representations of information. 
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Marzano (1992) argued that “being able to recall some information, however, is 
vital for success in all content areas” (Marzano, 1992, p. 48). Storing declarative 
knowledge is necessary. In order to do that, teachers should, for example, present 
students with the strategy of symbols and substitutes, such as a diagram or a story to 
link information they learned. 

With regard to the construction of procedural knowledge, Marzano suggests 
three phases: Construct model, shape procedural knowledge and internalize proce-
dural knowledge. 

Constructing models involve students in thinking about the steps of a procedure 
or the structure of an algorithm. Shaping procedural knowledge involves experi-
menting with a variety of situations or practices, in which students discover the 
model of procedural knowledge. Internalizing procedural knowledge emphasizes 
students’ practice or application in order to able to use the knowledge with ease 
(Marzano, 1992; Marzano et al, 1988). 

It should be noted that Marzano’s epistemology, which categorizes knowledge 
into declarative and procedural knowledge, does not seem a powerful definition for 
mathematical knowledge. According to this definition, important activities which 
people do in studying mathematics, such as making hypothesis, reasoning, judging, 
proving, reflecting, etc. cannot be categorized as declarative and procedural knowl-
edge. Here, the question has been raised: “What does Marzano consider the roles of 
these activities in the process of mathematics learning?” The answers to this ques-
tion will be explored in Dimension 3. 

1.1.3 Dimension 3: Extending and refining knowledge  

According to Piaget (1971) two basic types of learning are: 
one in which information is integrated into the learner’s existing knowledge base, called 
assimilation, and another in which existing knowledge structures are changed, called 
accommodation (italics by Marzano, Marzano, 1992, p. 67) 

Rumelhart and Norman (1981) described three basic types of learning:  
The first two, called accretion and tuning, deal with the gradual accumulation or addi-
tion of information over time and the expression of that information in more parsimoni-
ous ways. The third type of learning, called restructuring, involves reorganizing infor-
mation so that it produces new insights and can be used in new situations (italics by 
Marzano, Marzano, 1992, p. 67).  

It is interesting to note the type of learning described by Piaget as accommodation
and by Rumelhart and Norman as restructuring. In Dimension 3 Marzano empha-
sizes an aspect of learning “that involves examining what is known at a deeper, more 
analytical level” (Marzano, 1992, p. 68). He suggested some of the common reason-
ing processes, which according to him, are largely suited to content area instruction: 
comparing, classifying, abstracting, inductive reasoning, deductive reasoning, ana-
lyzing perspectives, etc.  

To illustrate Dimension 3, Marzano gave examples of tasks which teachers can 
give students to help them to develop each mental activity. But it should be noted 
that here, Marzano did not mention and illustrate how Dimension 3 not only extends 
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and refines students’ previous knowledge, but also enables students’ construction of 
new knowledge. 

1.1.4 Dimension 4: Using knowledge meaningfully  

According to Marzano, the most effective learning occurs when we use knowledge 
to perform meaningful tasks. He described: 

It is within Dimension 4 that students are provided with explicit opportunities to apply 
knowledge in meaningful ways that allow them to explore personal interests and direct 
their own learning. They do this in complex tasks such as decision making, investiga-
tion, experimental inquiry, problem solving and invention (Marzano, 1992, p. 130).

Marzano mentioned the connection between “real-life work” and “school work” 
and advised teachers to focus on issues which are perceived as personal interesting 
by students.  
 It should be noted that although Marzano uses the term “using knowledge” for 
Dimension 4, he also mentioned that Dimension 4 is also to “direct” students’ learn-
ing. The term “direct” can be interpreted as following: in the process of using 
knowledge to solve a task, many problems may arise and these lead students to the 
need of acquiring new knowledge. Experiences that students have when they solve 
the task become the background in which their learning will proceed. That may be a 
reason for Marzano to consider Dimension 4 as the heart of DoL. To apply Dimen-
sion 4 in teaching mathematics, teachers should study contexts where mathematics is 
applied, engage students in those contexts and direct them to construct knowledge. 

1.1.5 Dimension 5: Habits of mind  

Marzano argued that: 
Acquiring content knowledge is very important but perhaps it should not be the most 
important goal of the education process. Ultimately, it might be better to help students 
develop mental habits that will help them learn on their own whatever they need or want 
to know (Marzano, 1992, p. 131). 

According to the DoL model, the habits of mind fall into three general categories: 
critical thinking, creative thinking and self-regulated thinking. According to Mar-
zano, the habits of mind, together with attitudes and perceptions toward learning 
form the background on which effective learning is developed. 

Marzano refers to the works of Ennis (1987, 1989) and Paul (1990) when stating 
that the mental habits which make one’s learning more critical in nature are: “being 
accurate and to seek accuracy, being clear and seeking clarity, being open-minded, 
restraining impulsivity and taking a position when the situation warrants it” (Mar-
zano, 1992, p. 133). 

With regard to creative thinking, Marzano and his colleagues (Marzano et al, 
1997) thought that: 

If you have mental habits that exemplify creative thinking, you tend to: 
Preserve
Push the limits of your knowledge and abilities, 
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Generate, trust and maintain your own standards of evaluation 
Generate new ways of viewing a situation that are outside the boundaries of stan-
dard conventions” (Marzano et al, 1997, p. 262).  

According to Marzano and his colleagues (Marzano, 1992; Marzano et al, 1997) 
self-regulated thinking consists of monitoring thinking, planning appropriately, iden-
tifying and using necessary resources, responding appropriately to feedback, evalu-
ating the effectiveness of actions. 

Marzano and his colleagues (Marzano et al, 1997) suggested teaching strategies 
which can help students to develop their habits of mind. For instance, teachers 
should organize classroom discussions for students through which they develop 
critical thinking. Teachers give students problems which demand creative solutions. 
Having students identify and pursue long-term goals is a way to reinforce their men-
tal habit of self-regulated thinking. 

1.2 The relationship between the five dimensions of learning  

According to Marzano (1992), the five dimensions of learning do not operate in iso-
lation or in a linear order, but they work together in developing students' active 
learning. They interact in the manner that Marzano depicted in the figure below (see 
figure 2.1). 

All learning occurs within Dimension 1 which is a set of attitudes and percep-
tions that promote or inhibit learning. “Learning is also affected by the extent to 
which a learner uses productive habits of mind (Dimension 5)” (Marzano, 1992, p. 
15). Thus, these dimensions of learning form the background for learning and are 
always factors to consider in the learning process. Marzano concluded that Dimen-
sion 2, 3 and 4 blend together in the learning process to help a learner to construct 
knowledge. Learning can be started at any dimension among the five dimensions. 
For example, when applying knowledge to solve a task (Dimension 4), students 
could extend and refine their knowledge (Dimension 3). 

1.3 Review on the use of DoL in schools 

Research on DoL in teaching is rare. The website of DoL by Marzano and his col-
leagues mentions some experiments in schools across US and in Mexico (“Dimen-
sions of Learning”, n. d.).  

According to the report in the website, Robert Marzano and Debra Pickering of 
the Mid-continent Regional Educational Laboratory have developed “Dimensions of 
Learning”, a comprehensive K-12 staff development program produced by the As-
sociation for Supervisor and Curriculum Development. They found that DoL en-
abled students to gain good understanding about the subjects content and realized 
the meaning of their knowledge. DoL has been field-tested in school districts across 
the country and in Mexico. The website of DoL reports that DoL has been used by a 
middle school teacher in a public school in Aurora (Col) in 6th and 8th grades.  
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Figure 2.1: Dimensions of learning (Marzano, 1992, p. 16) 
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A curriculum coordinator of the Aurora school, and her colleagues have used DoL 
as a guide in writing curriculums, in planning staff development, and in developing 
assessments. This program brings a framework for teachers to relate good teaching 
programs such as cooperative learning, reading strategies etc. Teachers found that 
DoL introduces an instructional planning model, not just a set of teaching strategies.  

Marzano and his colleagues make remarkable efforts to concretize teaching by 
actions, activities and strategies which they consider to be suitable for teaching all 
subjects. A larger number of guidance books and classroom experiments provide a 
resource library for teachers to manipulate their classroom using DoL. Marzano and 
more than ninety educators were part of the DoL research and development Consor-
tium that worked for two years to edit books aiming at helping K-12 teachers and 
educators to reorganize curriculum, instruction and assessment. A Different Kind of 
Classroom: Teaching with Dimensions of Learning (Marzano, 1992) introduces the 
theory and research underlying the framework. The Dimensions of Learning 
Teacher’s Manual (Marzano et al, 1997) presented detailed descriptions of instruc-
tional strategies that provide teachers with an instructional framework in the class-
room, as well as the kinds of assessment that foster the five dimensions. In my re-
search, DoL was introduced in the methods course as a framework for student teach-
ers to design their lessons and analyze their students’ learning in practicum. Because 
Marzano and his research group did not provide many examples of how to teach 
mathematics using DoL, in order to help student teachers to use the DoL model with 
ease, I created some prototypical examples to illustrate how to teach mathematics 
using DoL to be introduced to the student teachers following the methods course. 

1.4 The potential contribution of DoL to the research 

With regard to our first concern about a theory for Vietnamese mathematics educa-
tion, it was clear that DoL cannot be seen as a theory for mathematics education, 
because Marzano did not answer the most important question for this subject: “What 
is mathematics?”. According to his categorization of knowledge, mathematical 
knowledge is only static knowledge. That point of view might lead teachers who use 
DoL to adopt behaviorist strategies when applying DoL, without a suitable point of 
view about the knowledge they teach. 

However, there are three reasons for me to introduce DoL into the research. 
First, on the basis of my years of experience with student teachers (Nguyen, 1999, 
2001), I noticed that they are embarrassed when analyzing their own learning in 
classroom. By including them, students can learn to use DoL as an analytical scheme 
to analyze learning based on the student-centered point of view. Second, it is not 
easy for student teachers to think about teaching strategies when they plan their first 
lessons. They need to refer to resources of teaching strategies and demonstrations. 
DoL, which provided a wide variety of concrete teaching strategies and demonstra-
tions, was introduced in order to provide a resource for novice teachers. Third, DoL 
was introduced as a framework for teaching and teacher education in the School of 
Education by the MHO-4 project. 
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2 REALISTIC MATHEMATICS EDUCATION 

2.1 Mathematics as a human activity 

In considering the nature of mathematics, Freudenthal (1971) has presented a new 
epistemology of mathematics that challenged the point of view of mathematics as a 
closed system which has been approved for years. According to Freudenthal, 
mathematics is a human activity which can be described as following: 

It is an activity of solving problems, of looking for problems, but it is also an activity of 
organizing a subject matter. This can be a matter from reality which has to be organized 
according to mathematical patterns if problems from reality have to be solved. It can 
also be a mathematical matter, new or old results, of your own or others, which have to 
be organized according to new ideas, to be better understood, in a broader context, or by 
an axiomatic approach (Freudenthal, 1971, p. 413-414). 

Freudenthal (1991) would prefer to speak of the mathematics learning process 
as a connected process that involves a reflective interchange between mathematizing 
reality and mathematizing mathematics. For instance, he suggested that students 
should be given opportunities to deal with problems in informal situations before 
they learn a formal method. Van Amerom (2002) agreed with Freudenthal that this 
is “a natural and common sense way to prepare students for more formal mathemat-
ics” (p. 53). Recalling and reviewing previous knowledge enable students to rein-
force the roots and form the foundation for learning new matters (Van Amerom, 
2002).   
 In short, Freudenthal’s conception of mathematics as a human activity has put 
forward a new way in which mathematics is taught and learned. The main feature of 
Freudenthal’s notion is that in learning mathematics, mathematics actions and the 
process of developing strategies should be much more emphasized than its products. 
This notion became the theoretical framework for a reform of mathematics educa-
tion in Netherlands since 1970s known as Realistic Mathematics Education (RME). 
To conceptualize mathematics learning, Freudenthal historically related his work to 
Van Hiele’s levels which will be presented in the next section. 

2.2 Teaching-learning process 

According to Van Hiele, the process of learning proceeds through three levels (Van 
Hiele 1986; De Lange, 1987): 

1) A pupil reaches the first level of thinking as soon as he can manipulate the known 
characteristics of a pattern that is familiar to him.  

2) As soon as he learns to manipulate the interrelatedness of the characteristics he will 
have reached the second level.  

3) He will reach the third level of thinking when he starts manipulating the intrinsic 
characteristics of relations (De Lange, 1987, p. 74). 

It is clear that Van Hiele pointed out “the discontinuity of the learning process; 
its level structure, discernable by a kind of mathematical analysis; and the levels as 
determinants of the discontinuities” (Freudenthal, 1991, p. 98).  
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One can recognize that the difference between traditional education and realistic 
mathematics education is that the former usually starts at the second or third level 
where the latter starts from the first level. “Realistic mathematics education places 
the student in quite a different position than traditional educational approaches” 
(Gravemeijer, 1994, p. 89). Traditional mathematics education, which proposes that 
learning is a process of acquiring knowledge that takes place in small steps smoothly 
and steadily, starts at the second and third levels which students are expected to 
achieve (De Lange, 1987). In contrast to this viewpoint, drawing from Van Hiele’s 
notion, Freudenthal (1991) considered a learning process as a maturation process, 
which is characterized by leaps. The remarkable feature of the learning process is 
that of level raising which is promoted by reflection. Reflection takes place at the 
higher level, where the acting at the lower level becomes an object of analysis. In the 
next section, the realistic approach will be further explained by elaborating three 
design principles that can be seen as heuristics for instructional design: guided rein-
vention, levels in the learning process and didactical phenomenology.

2.3 Design principles of RME  

2.3.1 Guided reinvention 

The reinvention principle, later renamed by Freudenthal as guided reinvention, em-
phasizes the interaction between teachers and students in students’ learning proc-
esses. According to this principle, students should be given opportunities to reinvent 
mathematical knowledge under the supervision of a knowledgeable person instead 
of being carried out independently. Teachers need to map out students’ learning tra-
jectory in order to help students to find intended mathematics for themselves. The 
history of mathematics can be used as a resource for instructional design. The stu-
dents should be guided to use their own informal solution procedures and then shift 
to formal procedures. 

2.3.2 Levels in the learning process  

Teaching mathematics should be considered as teaching an activity, which Freuden-
thal (1991) called mathematizing. The activity of mathematizing is distinguished by 
Treffers (1991) as the horizontal and vertical components. Horizontal mathematiza-
tion aims at transferring contextual problems to more or less mathematical problems. 
Vertical mathematization refers to reorganizing and operating within the mathemat-
ics system itself. In summary, "horizontal mathematicsation leads from the world of 
life to the world of symbols” while “vertical mathematisation” involes moving 
within the world of symbols (Freudenthal, 1991, p. 41-42). However, Freudenthal 
emphasized that the distinction between horizontal and vertical mathematization is 
not clear cut. These two forms of mathematizing are of equal value. These activities 
can occur at different levels of understanding through students’ actions and reflec-
tion on their own actions. In summary, based on the definition of learning by Kolb 
(1984), it could be concluded that learning mathematics with RME is “the process 
whereby knowledge is created through the transformation of experience” between 
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two types of mathematization (Kolb, 1984; cited by De Lange, 1996, p. 58). This 
process is schematized by the following model (De Lange, 1987): 

Figure 2.2: Conceptual and applied mathematization (De Lange, 1987, p. 72) 

The term “real world” in the scheme should be understood as contextual situations, 
which are offered to students and into which they can image themselves. For RME, 
a real-world situation can be a context for mathematics learning but it is not always 
necessary. The history of mathematics, fairy tales and even the formal world of 
mathematics can be seen as contextual situations for students to learn intended 
mathematics as long as they are perceived as real and interesting by students (Van 
den Heuvel-Panhuizen, 2001). Students explore mathematics elements embodied in 
the contextual situations and through schematizing they discover regularities and 
relations, which can be identified in more general contexts. As soon as students 
transfer the contextual problems to more or less mathematical problems they de-
velop a model resulting in a mathematical concept. By reflecting and generalizing 
students come up to more abstract mathematical concepts. As soon as they apply 
mathematics tools to solve problems of daily life, their mathematical knowledge is 
reinforced and completed. 

De Lange (1996) put the categorization for mathematizing activities. Activities 
containing a strong horizontal component are: 

Identifying the specific mathematics in a general context 
Schematizing 
Formulating and visualizing a problem in different ways 
Discovering relations 
Discovering regularities 
Recognizing isomorphic aspects in different problems 
Transferring a real-world problem to a mathematical problem 
Transferring a real world problem to a known mathematical model (De Lange, 
1996, p. 69) 

Some activities of vertical mathematizing are: 

Representing a relation in a formula 
Providing regularities 

Real Worlds 

Mathematizing in 
Applications

Abstraction and 
Formalization 

Mathematizing 
and Reflections 
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Refining and adjusting models 
Using different models 
Combining and integrating models 
Formulating a new mathematical concept 
Generalizing (De Lange, 1996, p. 69)

2.3.3 Didactical phenomenology 

The didactical phenomenology principle (Freudenthal, 1983) suggests that mathe-
matics should be connected to reality, authentic to children and relevant to common 
life in order to be useful. According to Freudenthal, situations where a given 
mathematics topic is applied should be investigated for two reasons. Firstly, to re-
veal the kind of application that students should know. Secondly, to provide students 
with a realm for their activities of mathematizing. “What a didactical phenomenol-
ogy can do is prepare the converse approach: starting from those phenomena that 
beg to be organized and from that starting point teaching the learner to manipulate 
these means of organizing” (Freudenthal, 1983, p. 32). 
 The feature that characterizes a “phenomenologically rich” situation is a situa-
tion that can be “organized by the mathematical objects which the students are in-
tended to construct” (Van Amerom, 2002, p. 54). An example: 

In order to teach groups, rather than starting from the group concept and looking around 
for material that concretizes this concept, one shall look first for phenomena that might 
compel the learner to constitute the mental object that is being mathematized by the 
group concept (Freudenthal, 1983, p. 32). 

2.4 Self-developed models  

The realistic approach considers problem-solving as the aim of the learning process. 
At first, students try to describe the problem in their own ways using their previous 
mathematical knowledge, self-invented symbols and informal language, which may 
not be a commonly accepted mathematical language. Their descriptions may not 
answer the question but enable them to understand the problem better. Through de-
scription they recognize relations and distinguish between matters of major and mi-
nor importance. Problem solving is done at a more formal level. Through the process 
of simplification and formalization, problem descriptions and informal strategies of 
students develop into a more formal, standardized language and mathematical 
knowledge. Over a long period, the process of discovering solutions to similar prob-
lems has led to routines where concepts and procedures are internalized. This proc-
ess is similar to the process by which mathematics was invented (Gravemeijer, 1994; 
De Lange, 1996; Van den Heuvel-Panhuizen, 2001). 

According to Gravemeijer (1994), in RME the term “model” refers to situation 
models and mathematics models that are developed by students themselves. These 
models “serve as basis for developing formal mathematical knowledge” and at the 
first level, “the model is constituted as a context-specific model of a situation” 
(Gravemeijer, 1994, p. 100). This is a model of a situation that students are familiar 
with through experiencing with the situation. Then, the model is generalized over 
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situations to become an entity on its own. Here, its character changes. In this new 
shape, the model functions as “a model for mathematics reasoning on a formal 
level… In RME, the models are inspired by informal strategies, whether used by 
students or in the history of mathematics” (Gravemeijer, 1994, p. 100). According to 
Gravemeijer, RME distinguishes four levels: situation, model-of, model-for and 
formal mathematics (see figure 2.3). 

Figure 2.3: Models in RME (Gravemeijer, 1994, p. 101) 

Concretely, the levels of models can be described in more general terms (see fig-
ure 2.4): 

The level of the situations, where domain specific, situational knowledge and 
strategies are used within the context of the situation (mainly out of school situa-
tions); 
A referential level, where models and strategies refer to the situation which is 
sketched in the problem (mostly posed in a school setting); 
A general level, where a mathematical focus on strategies dominates the reference 
to the context; 
The level of formal arithmetic, where one works with conventional procedures and 
notations.  

This general description is more adequate because not all learning sequences relate ei-
ther to a model-of or to a model-for description (Gravemeijer, 1994, p. 101-102). 

Figure 2.4: Levels of models in RME (Gravemeijer, 1994, p. 102) 

situations

model-of 

model-for 

formal  
knowledge

situational

referential

general 

formal  
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An intermediary level is placed between situational and formal levels. “According to 
the ‘model-of’ versus ‘model-for’ distinction, this intermediary level is then sepa-
rated into a referential level and a general level” (Gravemeijer, 1994, p. 102). These 
models are developed by students themselves when they experience with a given 
situation or activity. Firstly, students examine situations, which are familiar and real 
to them, in order to explore the meaning from these situations. These meanings lead 
them to come to articulate informal strategies, which are relevant to the context of a 
problem they want to solve. Then, the students generalizate and formalize their 
strategies. Through the process of generalization and formalization, the model of 
acting in a situation themselves becomes an object for them to study. As a result, 
they discover its meaning in a mathematical framework under it. After that, “the 
model-of acting in a situation has become a model for mathematical reasoning” 
(Van Amerom, 2002, p. 55). 

2.5 Five tenets of RME 

Van Hiele’s levels, Freudenthal’s didactical phenomenology and Treffer’s progres-
sive mathematization (Treffers, 1991) are combined in the five educational tenets of 
RME which can be used as guidance for curriculum design as follows (De Lange, 
1987; Gravemeijer, 1994, 2001; Zulkardi, 2002): 
1) The use of contexts in phenomenological exploration: the starting point of 

mathematics instruction should be experienced as real to pupils (Gravemeijer, 
2001). The contextual situations by which mathematics concepts reveal in real-
ity, should be the source of concept construction. 

2) The use of models: The term model should be understood as both situational 
models and mathematics models that are developed by the pupils themselves 
(Gravemeijer, 1994). When pupils experience a situation, they discover the 
model that is implicit in the situation which is familiar to them. Then, by gener-
ating and formalizing, the model eventually becomes possible to use as a model 
for mathematics reasoning 

3) The use of pupils’ own creations and contributions: Pupils should be invited to 
produce “concrete things” (Zulkardi, 2001, p. 31). By creating their own prod-
uct, they are engaged in the process of reflection on their own learning 

4) The interactive character of the teaching-learning process: The interactions be-
tween pupils and between pupils and teachers are emphasized in teaching with 
RME. This theory suggests “a constructive learning process” (Zulkardi, 2001, p. 
32) in which pupils’ interventions, discussions, negotiations, cooperation and 
evaluations are essential parts of their learning process.  In this process, pupils 
are engaged in social discussion, in which they explain, question, justify, prove, 
refute and reflect on their own and other mathematical ideas (Dekker, 1995). In 
doing these activities, pupils use their informal methods as a vehicle to attain 
knowledge of the formal ones.  
Dekker (1995) presented a study that examined the use of Freudenthal’s ideas to 

raise the level of the students learning mathematics in small heterogeneous groups. 
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The results showed that the level of most group members improved as a result of 
their interaction 
5) The intertwining of various mathematics strands or units: The cooperation of 

applications of mathematical strands or units in solving real life problems is 
emphasized in RME. The reason for this is that pupils usually have difficulties 
in applying mathematics because “it is taught ‘vertically’ that is, with the vari-
ous subjects being taught separately, neglecting the cross-connections” (Zul-
kardi, 2002, p. 32). 

2.6 Using and applying realistic approaches in mathematics education in various 
countries 

In this section, realistic approaches are defined as approaches to make learning 
mathematics interesting and meaningful to students by introducing them to real 
world problems, which are used as a basis for their mathematical development. Ex-
periments of using and applying realistic approaches in education have been carried 
out in many countries all over the world, such as England, Germany, Denmark, 
Spain, Portugal, South Africa, Brazil, USA, Japan, and Malaysia (De Lange, 1996). 
A collection of the case studies using this approach, which Jan de Lange published 
in 1996, is as follows: 

Abrantes (1993) introduced in detail some experiences from the MAT789 project 
carried out in Portugal. In Portugal the choice for project work was made based on 
the following factors: 

The projects should contain problems and activities that were, or could become, in-
teresting for the students. 
Emerging mathematics should be tractable (that is, already known or learnable by 
the students when required) 
It was possible for the teacher to pay attention both to the extra-mathematical con-
text and the mathematical methods involved, sometimes with pre-arranged exter-
nal help (De Lange, 1996, p. 73). 

During 1988-1992 a series of projects took place in Portugal. Examples of these 
projects were the creation of a multipurpose sports area in the school, the design of 
an “ideal” classroom, an investigation into students’ ideas about how the school 
cafeteria works. 
 Abrantes (1993) concluded that teachers met several contextual difficulties 
when they were developing project work in their mathematics classroom, such as too 
large classes, inadequate timetables, too content-centered curricula, too many topics 
to be covered. The successful aspects of the projects were that teachers became more 
and more confident in dealing with these problems. Students who have participated 
in the projects showed promising results in a novel “mathematics and reality” con-
test. Doing project work contributed to students’ mathematical education in terms of 
providing them with the abilities to deal with situations relating mathematics to real 
life problems However, the teachers’ conceptions about mathematics learning could 
not be changed easily. From the project findings, it could be interpreted that the pro-
ject was not successful in changing teachers’ point of views about teaching. They 
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may need to be provided with more knowledge, experiences and opportunity for 
discussions about the realistic approach. 
 Money (1993) presented the introduction, experiences, results and problems of 
new assessment arrangements in the state of Victoria, Australia (cf. De Lange, 
1996). The assessment was aimed at changing the teaching and learning of mathe-
matics, especially linking applications, modeling and assessment. The main features 
of the Mathematics Study Design in the Victorian Certificate of Education (VCE) 
are application and modeling. Students in two last years of high school (year 11 and 
12) were engaged in substantial application and modeling. The content options were 
up to 50 percent to provide for the widely varying abilities and interests of students. 
The common assessment tasks in VCE Mathematics were categorized as following: 
Investigate project, Challenging problem, Facts and skills task and Analysis task. 
These four assessment tasks were intended to reflect a balance between extended 
school assessment tasks and written examinations. Difficulties reported by many 
teachers were that they could not assure themselves that their students’ reports were 
their own work, had not been unfairly advantaged by assistance from parents, tutors 
or friends. However, the teachers became more confident in their ability to monitor 
student’s work. It could not be concluded that the VCE was a successful project and 
that it can be seen as an example of a school system where applications and model-
ing have been focused and where a strong connection between teaching, learning 
and assessment has been made. This project showed that it is necessary for teachers 
to develop appropriate assessments to assist in an evaluation of realistic learning. 
 It could be interesting to take a look in the development in the field of using and 
applying mathematics in USA, a big country where much research in mathematics 
education is taking place. This country provided the Professional Standards for 
School Mathematics (NCTM, 1991), which have given mathematics education a 
prominent position among the school subjects and which envisions teachers’ respon-
sibilities in four key areas: 

Setting goals and selecting or creating mathematical tasks to help students achieve 
these goals; 

Stimulating and managing classroom discourse so that both the students and the 
teachers are clearer about what is being learned; 

Creating a classroom environment to support teaching and learning mathematics; 
Analyzing student learning, the mathematical tasks, and the environment in order to 

make ongoing instructional decision (NCTM, 1991, p.5). 

However, Bell (1993) argued that the reform movements toward modeling and use of 
arithmetic over many decades had no effect. According to Bell, the problem was that 
there were many “specifications of objectives, teaching procedures, testing and re-
porting for basic understanding, but no competing clarity in specifications for model-
ing and uses” (De Lange, 1996, p. 83). Teaching materials which link mathematics to 
common life and to various aspects of the natural world, the man-made world and 
the social world were lacking. However, progress to deal with these problems is be-
ing made. Many materials have been produced and books have been published to 
introduce genuine applications and to model mathematics. Curriculum projects rep-
resenting this approach have been developed in several US high schools. 
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 Hobbs and Burghes (1989) described a mathematics course in the UK which 
was aimed at 14-16 years olds. This course helped students to realize how much 
mathematics has been developed in response to the problems of real life and to deal 
with contexts. 
 Kitchen and Williams (1993) reported a curriculum that incorporated modeling 
and problem solving for students between 16 and 19 years old. This result showed 
that this curriculum improved the rate of students’ success. The course and examina-
tion have been developed throughout England and Wales. In 1992, there were around 
16,000 students participating in the course. 
 In Germany, the Mathematik Unterrichts-Einheiten-Datei (MUED), which 
mainly consists of school teachers, have developed many projects, courses and as-
sessments which relate to applications in modeling. In addition, the research by Kai-
ser-Messmer, Blum and Schober (1992) should be noted. 
 In Denmark, other Scandinavian countries and Spain, curricula in which the 
applications of mathematics are emphasized have also been developed. 
 In Japan, the results of the Composite Real Mathematics (CRM) approach were 
reported by Yanagimoto, Mori and Matsumiya  (1993): 

Through the CMR approach, the students became aware of applications of mathematics 
in the outside world, as well as the advantages of learning it. However, regarding the 
necessity of actual performance of activity, the application of different mathematical 
tools did not reveal a significant result (De Lange, 1996, p. 85). 

The project showed that the applications of mathematics in the outside world 
helped Japanese students to see the utility and perceive the meaning of mathematical 
knowledge they were learning. 

Blum and Niss (1989) recognized some worldwide obstacles in the development 
of the modeling and application of mathematics approach from schools to university.
First, teachers were afraid of the time pressure on their work. Second, mathematics 
lessons taught with this approach became more demanding, both for teachers and 
students. However, for many students, to be challenged by problems was fruitful and 
motivating. It has shown that the quality of problems and the ways in which students 
learned mathematics through solving these problems, strongly affected their atti-
tudes and perceptions towards the realistic approach. 

Reflecting on more than twenty years of developing an application-oriented cur-
riculum in The Netherlands, De Lange (1996) pointed out “problems” with which 
curriculum developers were confronted: 
1) The “loss” of teaching 

Teaching with the realistic approach requires teachers to shift their role from 
transmitting knowledge to organizing and facilitating students’ learning and change 
their ways of assessing students’ learning.  It was obvious in the research on the im-
plementation of the realistic mathematics curricula that teachers find teaching and 
assessing students’ learning according to the realistic approach difficult and some-
times fail in their attempts. In order to help teachers to overcome part of the chal-
lenge, curriculum designers should design materials and manuals for teachers. Fur-
ther, the issues concerned with how teachers learn to teach with the realistic ap-
proach is also an important area for research. 
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2) The “loss” of basic skills and routines  
At some point in their career, students have to master “basic skills” such as rote 

practice, rote memorization of rules, written practice, long division made by paper 
and pencil, etc. for their career, but with a little need to use it (De Lange, 1996). In 
the Netherlands, students who learned with the realistic mathematics curricula per-
form equally or less than students in the old curriculum built around basic skills. But 
they outperform students in problem solving. That raised some important questions 
for the realistic mathematics curricula: How should basic skills be given attention in 
mathematics education? As real world problems are considered relevant for mathe-
matics education, which skills are necessary to solve them? It was argued that de-
creased attention should be given to “basic skills” (NCTM, 1989). However, prac-
tice, experiments, developmental research, discussion and clear envision about how 
to integrate technology (e g., graphic calculators) into the teaching and learning 
process are needed to aid study. 
3) The “loss” of structure 

If a curriculum starts in the real world, it may be less structured than traditional 
curricula are. A structure is didactical in character, it takes different forms depend-
ing on the subject. Because the way in which students explore a problem is often 
different from that of teachers, an easy way for teachers to introduce a mathematical 
concept may be not suitable for students to explore it. This makes the situation less 
structured.  

Another problem that makes a realistic curriculum less structured is that the 
units seem to lack a beginning and end. The teacher does not start the lesson by an 
introduction to a topic that students are supposed to learn, but leaves this task to the 
students. 
 Finally, in a realistic curriculum, mathematics is taught with a cross-connection 
of geometry, algebra, calculus etc. Integrating these subjects in learning strands 
makes the mathematical structures less clear and visible for students 
4) The “loss” of clarity of goals 

The goals of a traditional mathematic curriculum are often products such as rote 
skills, simple rules and algorithms, definitions. These goals are categorized as 
“lower” goals. Differently, in RME goals are related to higher thinking skills which 
are categorized into two levels: “middle” and “higher” levels. 

At the “middle” level, students work to connect different tools they learned on 
the “lower” level. The “higher” level seems to relate higher order thinking skills 
such as reasoning, communication and critical attitudes. Concepts are integrated but 
it is not always clear in which extent students operate them and it is required that 
ways to solve simple problems are not unique. This makes the intended goals of the 
realistic curriculum not always immediately clear for teachers and students. 
5) The complexity of “authentic” assessment 

“A theory can only be tested in term of its own tenets” (Popper, 1968; Phillips, 
1987; cited by De Lange, 1996, p. 89). The realistic mathematics education can only 
be evaluated by assessment tools derived from its principles. The realistic mathemat-
ics education is aimed at developing “higher order” thinking skills which were sel-
dom or not at all present in traditional assessment and education. Its effects on stu-
dents’ learning cannot be observed without using appropriate assessment. Thus, at-
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tention should be given to design appropriate assessment for realistic mathematics 
education. 
6) The use of technology 

Drawing from the belief that technology could help to improve mathematics 
education, De Lange (1996) suggested the use of computer software for classroom 
instruction. However, there are two obstacles to be acknowledged. First, the impos-
sibility for teachers to see substantial gains in the conceptual understanding of their 
students when using computer software. Second, the lack of the competence to use 
computers for teaching by teachers or the lack of efficient computer software and the 
limited number of computers in schools. 

With consideration for research on the development of application-oriented or 
realistic curricula which were analyzed by De Lange, I assessed the following con-
cerns as being relevant for my research. 
1) In order to teach with RME my student teachers need to design teaching materi-

als based on Vietnamese mathematics textbooks that were content-oriented. 
This is not an easy task for novice teachers. Thus, how can I prepare them for 
this task? 

7) Teaching with the realistic approach requires teachers to reflect on their teach-
ing in order to adjust instructional structures accordingly to students’ senses of 
classroom phenomena. Reflection needs to be a main feature of a teacher educa-
tion program which is aimed at educating students to teach with RME. 

8) It is necessary to introduce a theory of assessment for realistic mathematics to 
student teachers. 

9) Computer software to teach mathematics should be introduced in the teacher 
education program. Student teachers’ competence in using computer software in 
their classrooms need to be improved through training. 

 In Asian countries, in the trend to reform mathematics education RME has been 
the subject of study. Kwon discussed a case study of using RME to teach mathemat-
ics in 2001 at Ewha Women’s University, Seoul, Korea. During Fall 2001, the re-
searcher observed a group of 43 students working in a classroom experiment in an 
introductory course in differential equations. Most of them were first-year under-
graduate students majoring in mathematics education. The materials were designed 
to help students conduct reinvention activities. Students worked in a typical collabo-
rative learning environment, where the instructor posed a task and students worked 
in groups of two or four to solve it. Next, a class discussion was held to discuss stu-
dents’ approach to the tasks. The results showed that with the collaboration of RME, 
Korean student teachers adapted their well-developed manipulative skills to experi-
entially real situations. Students’ analyses of their thinking and symbols-use, pro-
moted their sophisticated ways of reasoning with mathematics concepts in different 
equations. 
 Although various studies on teaching mathematics with RME at schools has 
been carried out during the two last decades, research on the introduction of RME to 
teacher education seems very rare. 
 One of the few examples is a study by Zulkardi (2002). He reported on a four-
year study called CASCADE-IMEI which aimed at designing, evaluating and im-
plementing a learning environment which introduced RME to 34 pre-service and in-
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service mathematics teachers at the department of mathematics education in UPI 
Bandung in Indonesia. Basic principles of RME, its characteristics and prototypical 
examples were introduced to the participants. They worked on RME problems as 
learners and were guided to discuss the various strategies with their classmates. A 
website was used as a support system with informative resources, learning facilities 
and communication tools. In addition, 10 student teachers were selected to be the 
subjects of the research. The student teachers designed and taught RME lessons in 
school classrooms under the supervision of the researcher. At the end of the pro-
gram, they were tested on their performance in the school classroom. The results 
showed that student teachers’ knowledge of RME reduced the gap between theory 
and practice, which has been established in the original situation of teacher educa-
tion. 



CHAPTER 3

THEORETICAL FRAMEWORK  
FOR LEARNING TO TEACH 

This section aims to introduce a conceptual framework for the research. This con-
ceptual framework was built on Schön’s (1983, 1987) and Korthagen’s (2001) no-
tions of knowledge about teaching and reflection and on an analytic scheme of con-
ceptual change in learning science by Driver and Oldham (1986). To create a back-
ground for discussing the conceptual framework, firstly, the different concepts of 
reflection are presented. Secondly, the different epistemologies of professional 
knowledge and teaching approaches in teacher education are analyzed. Finally, the 
conceptual framework for learning to teach, which was used to design teaching and 
learning activities in the methods course and microteaching course and practicum of 
the research is discussed. 

1 DIFFERENT PERSPECTIVES ON REFLECTION 

One of the primary aims of teacher education is the professional development of 
student teachers (Zeichner, 1984). Their professional development is influenced by 
many factors, one of which is the ability to reflect on their own practice (Tom, 1985; 
Smyth, 1985; Zeichner, 1986; Gilbert, 1994; Korthagen, 2001; Rogers, 2001). It has 
been argued that reflection should be nurtured at all levels of teacher education pro-
grams (Cruickshank, 1985; Clift, Houston & Pugach, 1990). In the literature review, 
the term “reflection” is defined according to its origins and values (Grimmett et al.,
1990; Korthagen, 1993; Rogers, 2001). Grimmett et al. (1990) grouped studies of 
reflective practice in teacher education around three perspectives: 
1) Reflection as instrumental mediation of action: This concept of reflection is 

based on a technical view of knowledge about teaching. Reflection is a review of 
practice, ensuring that one applies research findings or educational theory in 
practice in an instrumental fashion. This type of reflection is instrumental in 
character.  

2) Reflection as deliberation among competing views of teaching: Reflection in-
volves the consideration of educational events in context, in order to make hy-
potheses about the consequences of different sequences of actions. Reflection 
gives rise to deliberation and choice among the competing versions of good 
teaching. Knowledge learned from reflection is deliberative. Reflection functions 
to inform practice. 
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3) Reflection as reconstructing experience: Reflection means to reorganize or re-
construct experiences. Reflection provides new understanding about: 

Action situation 
Self-as-teacher, in terms of the cultural milieu of teaching 
Taken-for-granted assumptions about teaching (derived from a critical-theoretical 
stance) (Grimmett et al, 1990, p. 27).  

 The source of knowledge that is reflected upon is found in the context of profes-
sional setting and actions. According to this perspective, reflection is seen as a mean 
by which one appreciates or apprehends practice. 
 For each perspective of reflection, they considered the relationship between 
knowledge and reflection in terms of three basic categories: 

1) The source of knowledge that is reflected upon. 
2) The mode of knowing represented by the particular conception of reflection. 
3) The use to which that knowledge is put as a result of the reflective process (Grim-

mett et al, 1990, p. 22).  

Although there are several meanings associated with “reflective thinking” cur-
rent in educational literature, this research draws upon only one: the notion that re-
flection involves the reconstruction of experience. My choice was based on my ap-
preciation of Schön’s epistemology of professional knowledge and conceptualiza-
tion of reflection.  Schön’s (1983) conception of professional knowledge calls for 
“knowledge-in-action”, to be found in professional actions of practitioners and their 
reflection on or in such actions. “Such knowledge is constructed by practitioners 
through reflection-in-action (i.e., an action is generated and tested through “on-the-
spot experimenting”) and reflection-on-action (i.e., an action planned on the basis of 
post-hoc thinking and deliberation)” (Grimmett, 1988, p. 9). In line with Schön,  
Korthagen (2001) introduced a fresh notion to teacher education called Realistic 
Teacher Education which is based on the notion that knowledge about teaching can-
not be seen as “a created subject” but as “a subject to be created” by the learner in a 
process of reflection on practical situations (Korthagen, 2001, p. 15). Compared to 
the traditional view about teaching as rigorously applying the methods or solutions 
determined by others, Schön’s notions of professional development and Korthagen’s 
realistic approach for teacher education seem promising in helping teacher educators 
and student teachers deal with problems associated with their entry into practice. In 
the next section, Schön’s conceptions of reflection and reflective practice and 
Korthagen’s notion of Realistic Teacher Education are discussed. My reason for 
choosing these notions for a theoretical framework to be tested in my research will 
be presented. 

2 SCHÖN’S CONCEPTIONS OF REFLECTION 

2.1 Technical rationality  

In The Reflective Practitioner: How Professionals Think in Action, Donald Schön 
(1983) presents a conception of the nature of professional knowledge that is “knowl-
edge in action”. To elicit a discourse on the epistemology of practice, he first chal-
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lenges the opposing school of thought regarding the nature of practical knowledge - 
what Shils (1978) called “Technical Rationality”. Technical rationality is built on 
the assumption that problems of practice are routine, knowable in advance and can 
be solved by applying technical means. Therefore, technical approaches tend to cast 
practitioners in the role of minor technicians within an industrial process. 

Technical rationality holds that practitioners are instrumental problem solvers who se-
lect technical means best suited to particular purposes. Rigorous professional practitio-
ners solve well-formed instrumental problems by applying theory and technique derived 
from systematic, preferably scientific knowledge (Schön, 1987, p. 3- 4). 

 But according to Schön, there are problems of practice that fall outside the cate-
gories of existing theory and technique, thus practitioners cannot see them as in-
strumental problems to be solved by applying technical means. He describes the 
topography of professional practice as a land that consists of two strata: a hard, high 
ground and a swamp below. The hard, high ground is a land of well-formed theo-
retical problems that can be solved by applying rigorous methods taught in schools 
of professional. In the swamp below there are a lot of important but messy and diffi-
cult problems of practice that require the practitioner to have both the ability to de-
fine as well as solve them. 

In the varied topography of professional practice, there is a high, hard ground where 
practitioners can make effective use of research-based theory or technique, and there is a 
swampy lowland where situations are confusing “messes” incapable of technical solu-
tion. The difficulty is that the problems of the high ground, however great their technical 
interest, are often relatively unimportant to clients or to the larger society, while in the 
swamp are the problems of greatest human concern (Schön, 1983, p. 42). 

 Here, the practitioner is confronted with the choice between two courses of ac-
tion: either remain on the hard, high ground where rigorous methods can be applied 
to solve the problem, or descend into the swamp below. In the lowland, however, 
“the problems of real-world practice do not present themselves to practitioners as 
well-formed structures. Indeed, they tend not to present themselves as problems at 
all, but as messy, indeterminate situations” that can arise as a result of conflicting 
values (among other things) (Schön, 1987, p. 4). That is why “Technical Rational-
ity” which lays the emphasis on practitioners’ duplication of the methods or solu-
tions determined by others, a form of repetitive practice, creates many constraints to 
professional development. 

These indeterminate zones of practice - uncertainty, uniqueness, and value conflict - es-
cape the canons of technical rationality. When a problematic situation is uncertain, 
technical problem solving depends on the prior construction of a well-formed problem - 
which is not itself a technical task. When the practitioner recognizes a situation as 
unique, she cannot handle it solely by applying theories or techniques derived from her 
store of professional knowledge. And in situations of value conflict, there are no clear 
and self-consistent ends to guide the technical selection of means (Schön, 1987, p. 6). 

 Schön referred to the dilemma that is suggested by his topography of profes-
sionals as “rigor or relevance” (Schön, 1983, p. 42). He refuted the notion that a sci-
ence-like corpus of knowledge can direct or control practice and required artistry for 
the work of practitioners: 



 CHAPTER 340

Among philosophers of science no one wants any longer to be called a Positivist, and 
there is a rebirth of interest in the ancient topics of craft, artistry and myth - topics 
whose fate Positivism once claimed to have sealed. It seems clear, however, that the di-
lemma which afflicts the professions hinges not on science per se but on the Positivist 
view of science. From this perspective, we tend to see science, after the fact, as a body 
of established propositions derived from research. When we recognize their limited util-
ity in practice, we experience the dilemma of rigor or relevance. But we may also con-
sider science before the fact as a process in which scientists grapple with uncertainties 
and display arts of inquiry akin to the uncertainties and arts of practice (Schön, 1983, p. 
48-49). 

 Fenstermacher (1988) disagreed with Schön’s topography of practice. He ar-
gued that there is a bridge between the hard, high ground and the swampy lowland: 

I believe that Schön has offered us an either-or description of a situation that is actually 
a both-and. I can detect no bifurcation between science (even, to an extent, positivist 
science) and practice, such that the two are incapable of contributing productively to 
one another. The results of scientific inquiry can be and have been of great help in the 
indeterminate zones of practice… it seems a more accurate description of the science-
practice relationship to say that scientific research can and does bear on practice, includ-
ing those aspects of practice that are in the swampy lowlands (Fenstermacher, 1988, p. 
44-45). 

MacKinnon (1992) has also criticized Schön’s dichotomous separation of the to-
pography of practice: 

For in practice the high ground of any profession cannot be separated from the lowland 
as the bifurcation of, say, “intuition” and “rationality” suggests, even in the case of sci-
ence. For instance, Einstein (1949), on the discovery of natural laws wrote, “There are 
no logical paths to these… laws. They can only be reached by intuition, based on some-
thing like an intellectual love (Einfühlung) of the objects of experience” (p. 125). Simi-
larly, Popper (1959) wrote, “there is no such thing as a logical method of having new 
ideas… every discovery contains an “irrational element” or a creative intuition” (p. 32) 
(MacKinnon, 1992, p. 95). 

But he found that Schön revealed an important point for professional education: 
Schön’s main interest is how some people are very good at dealing with the “swampy, 
uncertain problems of practice”, and this has led to an illuminating formulation of “re-
flective practice” (MacKinnon, 1992, p. 95). 

According to Schön, the problem of curricula in teacher training programs is that 
they only provide students with the technical knowledge base relating to their field. 
But when problems of practice arise, student teachers realize that such knowledge 
does not allow them to identify and articulate those problems. In order to deal with 
this, Schön suggests schools of education offer students experience of learning in 
practice, as well as providing the opportunity to develop their reflective skills. The 
heart of this form of inquiry in practice is what he refers as “problem setting”. 

2.2 Problem setting 

Because the problems of the “lowland” do not appear as identifiable to the practitio-
ner, but blend in with other things, it is important for the practitioner to define the 
problem which needs to be solved, in advance. According to Schön, problem setting 
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involves framing and reframing practice situations. In these processes the practitio-
ner assigns new significance to a particular event or experiences. 

In real world practice, problems do not present themselves to the practitioner as given. 
They must be constructed from the materials or the problematic situations that are puz-
zling, troubling and uncertain. When we set the problem we select what we will treat as 
the “things” of the situation, we set the boundaries of our attention to it, and we impose 
upon it a coherence which allows us to say what is wrong and in what direction the 
situation needs to be changed. Problem setting is a process in which, interactively, we 
name the things to which we will attend and frame the context in which we will attend 
to them (Schön, 1983, p. 40). 

2.3 Knowledge-in-action  

Donald Schön (1983, 1987) presented a new epistemology of practice that moves 
beyond a technical-rational view of practice. In considering the nature of profes-
sional knowledge, Schön conceived  “an epistemology of practice implicit in the 
artistic, intuitive processes which some practitioners do bring to situations of uncer-
tainty, instability, uniqueness, and value conflict” (Schön, 1983, p. 49). For Schön, 
knowledge that practitioners actually use in their practice is “knowledge-in-action” 
rather than research-based knowledge that technical rationalists are supposed to use. 

There is nothing in common sense to make us say that know-how consists in rules or 
plans which we entertain in the mind prior to action. Although we sometimes think be-
fore acting, it is also true that in much of the spontaneous behavior of skillful practice 
we reveal a kind of knowing which does not stem from a prior intellectual operation 
(Schön, 1983, p. 51). 

Compared to technical decision-making models, or even Dewey’s notion of re-
flection (Dewey, 1933), this type of knowledge does not rely on a series of con-
scious steps in decision-making. But the knowledge is found in professional actions 
and is constructed on the proper experiences of the practitioner through their interac-
tion with particular situations. This knowledge is tacit and not fully conscious at the 
time. The practitioner uses this knowledge for making decisions but it is difficult to 
describe or explain the decision-making processes to non-practitioners or even to 
other practitioners. 

When we go about the spontaneous, intuitive performance of the actions of everyday 
life, we show ourselves to be knowledgeable in a special way. Often we can not say 
what it is what we know. When we try to describe it, we find ourselves at a loss, or we 
produce descriptions that are obviously inappropriate. Our knowing is ordinarily tacit, 
implicit in our patterns of action and in our feel for the stuff with which we are dealing. 
It seems right to say that our knowing is in our action (Schön, 1983, p. 49). 

 For Schön, knowledge-in-action is an essential element of the epistemology of 
all professional practice. Drawing from Ryle (1949), Schön distinguished profes-
sional knowledge into two categories “know-how” and “know-that”: 

What distinguishes sensible from silly operations is not their parentage but their proce-
dure, and this holds no less for intellectual than for practical performances. “Intelligent” 
cannot be defined in terms of “intellectual” or “knowing-how” in terms of “knowing-
that”; “thinking what I am doing” does not connote “both thinking what to do and doing 
it”. When I do something intelligently… I am doing one thing, not two. My perform-
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ance has a special procedure or manner, not special antecedents. (Ryle, 1949, p. 32; 
cited by Schön, 1983, p. 51). 

 Knowledge-in-action is not a conscious process and therefore can not be de-
scribed by a practitioner. When we observe practitioners, we can see how they inter-
act with the situation but it is impossible for us to identify their knowledge-in-action. 
To determine this type of knowledge, we need to examine another cognitive process: 
“reflection-in/on-action” that Schön referred to as a “back talk” taking place con-
sciously or unconsciously between the practitioner and the uncertain situation. 

We may reflect on action, thinking back on what we have done in order to discover how 
our knowing-in-action may have contributed to an unexpected outcome. We may do so 
after the fact, in tranquility, or we may pause in the midst of action to make what Han-
nah Arendt (1971) calls a “stop and think.” In either case, our reflection has no direct 
connection to present action. Alternatively, we may reflect in the midst of action with-
out interrupting it. In an action-present - a period of time, variable with the context, dur-
ing which we can still make a difference to the situation at hand - our thinking serves to 
reshape what we are doing while we are doing it. I shall say, in cases like this, that we 
reflect-in-action (Schön, 1987, p. 26). 

Schön’s conception of professional practice calls for knowledge-in-action to be 
understood in terms of reflection-in-action and reflection-on-action. 

2.4 Reflection  

2.4.1 Reflection-in-action 

Schön described the model of reflection-in-action as a sequence of “moments”. Re-
flection-in-action begins with a situation of action to which a practitioner brings 
spontaneous, routine responses. But routine responses produce surprising, unex-
pected outcomes, pleasant or unpleasant, that do not fit the categories of his or her 
knowing-in-action (Schön, 1987). In an attempt to preserve the consistency of usual 
patterns of knowing-in-action, the practitioner may respond to surprise by brushing 
it aside or by reflection. What the reflective practitioner “sees” in the situation de-
pends on his or her disciplinary background and past experiences, therefore each 
practitioner frames problematic situations in different ways (MacKinnon, 1985). It is 
the “problem setting” that distinguishes reflective practice from repetitive practice. 
Schön thinks that the process of professional decision making is more fundamental 
than the decisions themselves. 

It is not by technical problem solving that we convert problematic situations to well-
formed problems; rather, it is through naming and framing that technical problem solv-
ing becomes possible (Schön, 1987, p. 5). 

 For Schön, it is the process of “reflection-in-action” that enables a practitioner 
to critically examine, question, reformulate and test their “knowing-in-action” 
through further actions. In the process, the practitioner thinks critically about the 
thinking that led him or her into unusual situations. Sense of the situation is made by 
reframing it in the light of past experiences or previous knowledge. The reframing of 
the situation may bring new understanding of the phenomena. As a result, the practi-
tioner perceives the phenomenon and restructures strategies of action in a different 
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way. Thus, reflection-in-action is metaphorized as “a reflective conversation” 
(Schön, 1987) between a practitioner and the “materials” of situations. 

Each person carries out his own evolving role in the collective performance, “listens” to 
the surprises - or as I shall say, “back talk” - that results from earlier moves, and re-
sponses through on-line production of new moves that gives new meanings and direc-
tions to the development of the artifact (Schön, 1983, p. 31). 

Following that, “reflection-in-action gives rise to on-the-spot-experiments” 
(Schön, 1987, p. 28) in which the practitioner thinks about and tries out new actions 
in order to create newly observed phenomena, test their supposed understanding of 
them or restructures strategies of actions in order to change things for the better. 

When the practitioner sees a new situation as some element of his repertoire, he gets a 
new way of seeing it and a new possibility for action in it, but the adequacy and utility 
of this new view must still be discovered in action. Reflection-in-action necessarily in-
volves experiment (Schön, 1983, p. 141). 

Schön (1983) conceives three forms of experimentation: exploratory, move-
testing and hypothesis-testing. Exploratory experimental action is conducted only to 
see what follows, much like an adventurer exploring a new land. Move-testing ex-
perimental action is made with an intention in mind, such as finding mines. Hy-
pothesis-testing experimentation is like the classical scientific experiments where 
one makes a hypothesis about a phenomenon and undertakes actions to test it. Ex-
ploratory experiment action, move-testing experiment action and hypothesis-testing 
experiments are means by which practitioners obtain insights through problem set-
ting and reframing. 

Like knowing-in-action, “reflection-in-action” is the process a practitioner can 
“deliver without being able to say what he or she is doing”. But his or her reflection 
on his past reflection-in-action “may indirectly shape future action” (Schön, 1987, p. 
31). A reflective practitioner comes to new understanding of situations through a 
sequence of actions: framing, reframing, and experimentation. The process of “re-
flection-in-action” can be seen as a research which results in both professional 
knowledge and the improvement of practice at the same time. Schön’s conceptuali-
zation of the development of professional knowledge points out the flaws of techni-
cal-rationality. His notions denied the separation of means from ends, of knowledge 
from doing and of research from practice and called for the reunion of these ele-
ments in a single process - that of reflection. 

2.4.2 Reflection-on-action 

Because most situations of practice do not allow the practitioner to stop and think 
about what they are doing while doing it: 

There are indeed times when it is dangerous to stop and think. On the firing line, in the 
midst of traffic, even on the playing field, there is a need for immediate, on-line re-
sponse, and the failure to deliver it can have serious consequences. But not all practice 
situations are of this sort. The action-present (the period of time in which we remain in 
the “same situation”) varies greatly from case to case, and in many cases there is time to 
think what we are doing. Consider, for example, a physician’s management of a pa-
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tient’s disease, a lawyer’s preparation of a brief, a teacher’s handling of a difficult stu-
dent (Schön, 1983, p. 278). 

Schön (1983) defined reflection-on-action as a conscious process through which 
practitioners reconstruct a practice situation.  

According to Schön reflection-in/on-action is a dynamic process, which pro-
motes a rich repertoire of strategies and ways of making sense of experiences that, 
ultimately, enables practitioners to deal with the “messy” problems of practice. 
Schön insists that reflection-in/on-action is the interplay between framing and re-
framing, experimentation and “back talk”. All these activities, in the process, focus 
on problem setting and problem solving. These activities may take place consciously 
(reflection-on-action) or tacitly in a situation of practice (reflection-in-action) when 
the practitioner has a “reflective conversation” with the uncertain situation (Schön, 
1983, 1987). 

2.5 Reflective practicum 

Schön (1987) conceptualized a reflective practicum as having three important 
features. 

The first feature of a reflective practicum is that it allows students to experiment 
at a lower cost by providing a world that represents the practice world. This feature 
is adapted into the context of teacher education by MacKinnon and Erickson (1988). 
Reflective practice suggests that student teachers should be provided with opportuni-
ties to practice teaching under the supervision of experienced teachers. Internal dia-
logue between the supervisor and a student teacher, in which student teachers and 
the supervisor can share feelings, beliefs and experiences about teaching, may pro-
vide a virtual world in which the student teacher actually is involved. However, it 
should be noted that student teachers’ experimenting in this situation only can be 
seen as valuable if the student teachers become self-confident and be able to con-
tinue with the practicum or even their future career. 

The second feature of a reflective practicum has to do with the role of supervisor 
as a “coach”. The supervisor as a helper who together with students makes sense of 
issues and concerns of becoming a teacher, helps them to determine what they need 
to achieve and how to achieve it. 

The third feature is the competence to reflect, which should be stimulated and 
fostered in the practicum. According to Schön (1983, 1987), professional compe-
tence involves reflection-in-action and reflection-on-action which are characterized 
by the framing and reframing of indeterminate situations. 

2.6 Schön’s three coaching models 

Schön elaborated his conceptualization of learning professional knowledge to pro-
pose three coaching models which can be seen as fundamental models for a reflec-
tive practicum: “Follow me”, “Joint Experimentation” and “Hall of Mirrors”. 

“Follow me”
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The “follow me” model is characterized by two modes:  “telling and listening” 
and “demonstrating and imitating”. At first, the supervisor needs to investigate stu-
dents’ understanding and competences at their initial performances. In the “Follow 
me” coaching model, the supervisor can show or explain a particular technique that 
students are supposed to learn, or give the students advice, criticism and instructions 
in order to help them perceive some features of practice. Students imitate and try out 
the supervisors’ models in order to test their theoretical understanding of these mod-
els.

“Joint experimentation”
In the model of “joint experimentation” the coach and student work together in 

experiments in practice. The student is supported in defining what they wish to 
achieve. The supervisor directs students in determining strategies to achieve their 
goals. They test and evaluate the student’s ways of framing problems and acting in 
uncertain situations together. 

In joint experimentation, the coach’s skill comes first to bear on the task of helping a 
student formulate the qualities she wants to achieve and then, by demonstration or de-
scription, explore different ways of producing them. Leading the student into a search 
for suitable means of achieving a desired objective, the coach can show her what is nec-
essary according to the laws of the phenomena with which she is dealing… From her 
side, the student’s artistry consists in her ability and willingness to step into a situation. 
She risks declaring what effects she wants to produce and risks experimenting with an 
unfamiliar kind of experimentation… The coach works at creating and sustaining a 
process of collaborative inquiry… [he] puts his superior knowledge to work by generat-
ing a variety of solutions to the problem, leaving the student free to choose and produce 
new possibilities for action (Schön, 1987, p.296). 

“Hall of Mirrors”
In the “hall of mirrors” model, students learn models of reflective teaching from 

the supervisor’s performance.  These models can be seen as exemplary for the craft 
that the student is attempting to learn. 

In the hall of mirrors, students and coach continually shift perspective. They see their 
interaction at one moment as a reenactment of some aspect of the student’s practice; at 
another as a dialogue about it; and at still another as a modeling of its redesign. In this 
process, they must continually take a two-tiered view of their interaction, seeing it in its 
own terms and as a possible mirror of the interaction the student has brought to the prac-
ticum for study. In this process, there is a premium on the coach’s ability to surface his 
own confusions. To the extent that he can do authentically, he models for his student a 
new way of seeing error and “failure” as opportunities for learning…But the hall of mir-
rors can be created only on the basic of parallelisms between practice and practicum-
when coaching resembles the interpersonal practice to be learned, when students recre-
ate in interaction with coach or peers the patterns of their practice world, or when… the 
kind of inquiry established in the practicum resembles the inquiry that students seek to 
exemplify in their practice (Schön, 1987, p. 297). 

The three coaching models “are not mutually exclusive models; rather they point 
out three analytically distinct features of a reflective practicum that may, in the end, 
blend together in practice” (MacKinnon & Erickson, 1988. p. 119). Schön’s three 
coaching models will be used in the teacher education program in this research. The 
applicability and usefulness of these coaching models will be explored. Schön’s no-
tion of reflection has been proposed to conceptualize the way teachers reflect on 
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their practice. His three coaching models, which are derived from his analysis of 
practicum experiences, offer a means for participants to move beyond the problems 
of communication failure in practicum. 

2.7 Detecting reflection in a supervision dialogue  

When shifting from Schön’s contexts (architecture, psychiatry and town plan-
ning) to the context of teacher education, MacKinnon  (1985), in research on the use 
of Schön’s conceptualization of reflection-in-action, added two categories, adapted 
from Fuller and Brown’s (1975) developmental conceptualization of teacher con-
cerns. Those are: (1) the idea that in becoming a teacher, student teachers have to 
learn to interpret classroom events from pupil-centered perspectives, and (2) the 
point that student teachers base on personal experiences as a pupil to help them-
selves in assembling meaning from these pupil-centered perspectives. MacKinnon 
defined a “reflective cycle” which consists of three phases: problem setting (fram-
ing), reframing and resolving. Those phases are quite distinct in character, but lead 
into one another in a regular fashion. It should be made clear that “these phases are 
analytic devices, and that therefore they do not always occur in groups of three and 
only once in a cycle. They are qualitatively different components of reflection in the 
clinical supervision discussion” (MacKinnon, 1985 p. 19). He described: 

Phase I: Initial Problem Setting (Framing)
Phase I includes the initial “setting” of the problem. The “initial problem” is 

found in the teaching and becomes somewhat changed by the end of the cycle. The 
student teacher or supervisor may begin this phase by “calling to attention certain 
aspects of teaching, or of the classroom events more generally, which are problem-
atic” (p. 50). The framing of the initial problem enables the student teacher to make 
an initial conclusion about the problematic phenomenon, as well as an initial impli-
cation for future practice. “This sets the discussion up for the second phase of the 
reflective cycle” (p. 50). 

Phase II: Reframing 
In this phase, the problematic phenomenon is tested from one or perhaps several 

theoretical perspectives several times. Often, “counter examples are constructed and 
contrasted to the problematic phenomenon” (p. 50). The student teacher needs to 
make a shift from teacher-centered to pupil-centered to interpret classroom events. 
As a result, teachers sometimes invoke their personal experience as a pupil in order 
to make sense of the pupils’ perspectives. In order to help student teachers, supervi-
sors can offer “anecdotes” from their personal repertoire “to make a point” (p. 50). 
The reframing process results in a new understanding of the problematic phenome-
non. 

Phase III: Resolving
The new understanding derived from Phase II produces a new conclusion of the 

problematic situation. For the practitioner, this leads to new implications for future 
practice.

The reflective cycle provides a means of breaking dialogue into units, which are 
then ready to be examined. The applicability and usefulness of MacKinnon’s con-
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cept of reflective cycle were tested in two research projects on Vietnamese mathe-
matics teacher education conducted in CTU (Nguyen, 1999, 2001). The results 
showed that these ideas were applicable and useful when analyzing supervision dis-
cussions between the teacher educator and student teachers in the microteaching 
course and in practicum. As a result, these notions are taken as the instrument of 
analysis in this research. 

3 REALISTIC TEACHER EDUCATION  

3.1 Technical rationality model in teacher education 

For many years, teacher education has been directed by the technical-rationality 
model. Using research by Imig and Switzer (1996) Korthagen asserts that in recent 
years, despite recognition of the inadequacies of the technical-rationality model, this 
approach is still favored (Korthagen, 2001). Three basic assumptions are inherent in 
this point of view: 

1) Theories help teachers to perform better in their profession. 
2) These theories must be based on scientific research. 
3) Teacher educators should make a choice concerning the theories to be included 

in teacher education programs (Hoyle, 1980; cf. Korthagen, 2001, p. 3). 

According to the technical-rationality paradigm, teaching is the application of 
knowledge derived from educational research and theories according to the princi-
ples of technical problem solving. As a result, many teacher education programs, 
which are based around this premise, provide student teachers with “facts”, “proce-
dures”, “rules” and “theories” without much effort to connect them to practice 
(Gage, 1977). Teacher educators try to stimulate the transfer of the knowledge 
taught in the course modules into the classroom. 

From the results of much research (e.g. Zeichner & Tabanick, 1981; Veenman, 
1984; Cole & Knowles, 1993), Korthagen (2001) suggests that “the traditional tech-
nical-rationality paradigm does not function well… This problem is found in many 
countries” (pp. 3-4), for example, Germany (e.g. Dann et al., 1978; cf Korthagen, 
2001), the Netherlands (e.g. Brouwer, 1989, cf. Korthagen, 2001) and Canada 
(MacKinnon, 1985, 1992). Knowledge provided through the introduction of educa-
tional theories and techniques could not help student teachers to solve problems in 
the classroom which fall outside the categories of existing theories and techniques. 
This resulted in student teachers appraisal of the teacher education program as not 
useful: 

Even if student teachers rationally understand the importance of theory as means to sup-
port practice, they soon experience that they are not the only ones struggling so much 
with everyday problems in their classrooms that the whole idea of applying theory be-
comes an impossible mission. They see the same phenomenon everywhere around them 
in their practice schools. The only way of the feeling of always falling short is to adapt 
to the common habit of teachers to consider teacher education too theoretical and use-
less (Korthagen, 2001, p. 5). 

As a result, there is a discourse among teacher educators about how to deal with 
problems associated with the entry of student teachers into the profession of teach-
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ing. Much attention has been focused on the questions: “What is knowledge about 
teaching? and “How should this knowledge be taught and learned?”. In the move-
ment to find answers to these questions, once the notion of reflective practice had 
been stimulated by Schön (Schön, 1983) many researchers in teacher education have 
concluded that reflection is a means by which teaching practice should be improved.
Knowledge about teaching must be seen as “knowledge-in-action” rather than the 
“school knowledge” delivered in the teacher training program (MacKinnon & Erick-
son, 1988; Kroll & Labosky, 1996; Korthagen, 2001). 

3.2 Realistic Teacher Education 

3.2.1 Types of knowledge 

Kessels and Korthagen (2001) defined two types of knowledge, based on the work 
of Plato and Aristotle: episteme and phronesis. Episteme is produced by generating 
insights derived from many specific situations. Thus, it is “abstract”, “objective” and 
“propositional” (Kessels & Korthagen, 2001, p. 30) in character: 

This knowledge ideally is connected to a scientific understanding of the problem and 
shows the following characteristics. It is propositional: That is, it consists of a set of as-
sertions that can be explained, investigated, transmitted, and the like. These assertions 
are of a general nature; they apply to many different situations and problems, not only to 
this particular one. Consequently, they are formulated in abstract terms. Of course, these 
propositions are claimed to be true; preferably, their truth is provable, or at least the 
truth is indicated because they are consistent (Kessels & Korthagen, 2001, p. 23). 

Episteme is important in terms of being cognitive and intelligent. This knowl-
edge is supposed to be provided in teacher education. That raised questions like: 
“What knowledge is relevant in this case?” and “How are these truths transformed 
into some learning process for the student that is relevant to the problem de-
scribed?” (Kessels & Korthagen, 2001, p. 23). For years, teacher educators and stu-
dent teachers have had only limited success in answering these questions. They have 
been struggling with a gap in knowledge that links theory and practice. 

Phronesis is characterized as “perceptual knowledge” (Kessels & Korthagen, 
2001, p. 31). Such knowledge is practical wisdom acquired by the individual and 
based on their experience of particular situations. It has been developed through 
practice. Research-based knowledge only gives guidance for a formal definition of 
its main features. “It must be itself flexible, ready for surprise, prepared to see, re-
sourceful at improvisation” (Nussbaum, 1986, p. 305; cited by Kessels & Korthagen 
2001, p. 27). 

This is an essentially different type of knowledge that is not concerned with scientific 
theories, but with the understanding of specific concrete cases and complex or ambigu-
ous situations (Kessels & Korthagen, 2001, p. 24). 

According to Kessels and Korthagen, in order to bridge the gap between theory 
and practice, teacher educators and student teachers need practical wisdom (phrone-
sis) more than specific understanding (episteme). They propose that the necessary 
condition for acquiring this type of knowledge is to have had enough past experi-
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ences. This type of knowledge construction based on past experiences, can be re-
sourced when identifying and addressing problems in professional practice, and 
when assessing the appropriateness of strategies for further practice. By analyzing 
the consequences, new insights are formed. The role of phronesis in teacher educa-
tion is stated as follows: 

For teacher education, the development of phronesis, perceptual knowledge, is most im-
portant. As a consequence, the professional learning of teachers starts from concrete ex-
periences and their subjective perceptions of practical situations. Teacher education 
should aim at making tacit knowledge explicit, and not at the transmission of conceptual 
knowledge (Kessels & Korthagen, 2001, p. 31). 

3.2.2 Realistic approach in teacher education 

In the book Linking Practice and Theory, Korthagen (2001) compared traditional 
approaches with the example of mathematics education. He proposed that mathemat-
ics education and teacher education share two similar characteristics. First, mathe-
matics education and teacher education are similar on the point that they cause 
teachers and learners much trouble in terms of helping students to use what they are 
learning. Second, both mathematics and educational knowledge can be easily iso-
lated from other knowledge domains and therefore, become mechanisms. Using 
Freudenthal’s (1978, 1991) terms, Korthagen described knowledge about teaching as 
“a created subject and not a subject to be created by the learner” (i.e., the student 
teacher) (Korthagen, 2001, p. 15). From the observation on the similarities between 
mathematics education and teacher education, Korthagen proposed the realistic 
paradigm for teacher education – “an approach that would be more in line with 
Freudenthal’s ideas about learning” (Korthagen, 2001, p. 15). This approach can be 
described as following: 

According to this more constructivist view, the student teacher develops his or her own 
knowledge in a process of reflection on practical situations, which creates a concern and 
a personal need for learning. As is the case in realistic mathematics education, the em-
phasis shifts toward inquiry-oriented activities, interaction among learners, and the de-
velopment of reflective skills (Korthagen, 2001, p. 15). 

 Korthagen referred to Jamieson’s (1994) view that learning to teach by student 
teachers is a form of experiential learning. This type of learning was explained by
Erkamp (1981) as follows: 

We define experiential learning as the acquisition of knowledge, attitudes and skills 
with respect to oneself and one’s environment by means of one’s own observation of 
and participation in situations, and by systematically thinking about this under supervi-
sion (Erkamp, cf. Korthagen, 2001, p. 43). 

Korthagen mentioned that the process of experiential learning can be seen as 
ideal when actions and reflection on actions are interacting. 

This approach emphasizes the construction of knowledge by student teachers. In 
concrete terms, Korthagen (2001) distinguishes five phases in the process of reflec-
tion: “action”, “looking back on the action”, “awareness of essential aspects”, “cre-
ating alternative methods of action” and “trial” (p. 44). The action in the trial be-
comes material for a new cycle of reflection (see figure 3.1). 
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Figure 3.1: ALACT model (Korthagen, 2001, p. 63) 

This model of reflection is called ALACT model (named after the first letters of 
the five phases). The first phase of ALACT model is an action, and thus, reflection 
is always triggered by student teachers’ sense about their actions in concrete situa-
tions. The ALACT model was the basis for experiment in a teacher training program 
at Utrecht University (Wubbels, Korthagen & Broekman, 1997). The data were col-
lected from a group of 10 student teachers, who followed the teacher education pro-
gram during four and half years. Student teachers were provided with research ac-
tivities into their own teaching or their mathematics learning. They were invited to 
reflect on their knowledge, thinking processes, feelings, aims and behavior in inter-
action situations with their peers, for example, during their collaborative work on 
course materials as mathematics learners. Gradually, the focus of reflection shifted 
towards the interaction with pupils in the classroom. The researchers concluded that 
the teacher education program was not only successful in changing the student 
teachers’ views of mathematics education toward an inquiry-oriented approach but 
also in promoting effective teaching behavior in the classroom. 
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4 CONCEPTUAL FRAMEWORK FOR LEARNING TO TEACH 

The analysis of Schön’s (1983, 1987) notions and those of Korthagen (2001) pro-
vided a wealth of ideas for a theoretical framework for learning to teach in my re-
search. The following notions about learning were adapted: 
1) Knowledge about teaching cannot be seen as “a created subject” but as “a subject 

to be created” (Korthagen, 2001, p. 15).   
According to many researchers, knowledge provided in a teacher education pro-

gram should consist of episteme and phronesis (e.g. Holmes Group, 1986; Grimmett 
& MacKinnon, 1992; Yinger, 1999; Kessels & Korthagen, 2001; Hiebert et al.,
2002; Jaworski & Gellert, 2003). Episteme, which takes a form of “what research 
says” is useful in terms of providing summaries and guidance for teaching practice. 
Such knowledge is delivered during the on-campus component of a teacher educa-
tion program. But according to many researchers (e.g. MacKinnon, 1985; Kessels & 
Korthagen, 2001; Jaworski & Gellert, 2003) the problem is that most teacher educa-
tors expect student teachers introduce such conceptual knowledge as “technical 
building blocks of teaching” to their teaching practice. The consequence is that stu-
dent teachers’ fail in dealing with problems of practice which fall outside their 
“school knowledge”. 
 Acknowledging the relation between episteme and phronesis, many researchers 
argue that the knowledge to be provided in teacher education programs should in-
corporate both of them, but with the latter type having greater emphasis than the 
former type (e.g. Elbaz, 1981; Eisner, 1983; Grimmett & MacKinnon, 1992; Kessels 
& Korthagen, 2001; Hiebert, Morris & Glass, 2003). Teacher education programs 
should facilitate student teachers’ construction of perceptual knowledge in practical 
situations rather than foster the transition of conceptual knowledge. With these ideas 
forming the starting point, the content and activities of three courses (the methods 
course, microteaching course and practicum) where the research took place were 
devised. 

Student teachers’ learning experiences in the teacher education program of re-
search, together with their previous learning experiences when they were pupils at 
schools, formed the knowledge base on which they conducted their reflection. 
Through reflection, student teachers constructed perceptual knowledge, phronesis, 
about learning and teaching with the student-centered approach. 

With regard to episteme, DoL and RME were introduced in the methods course 
as the source of episteme of the student-centered approach. Because the necessary 
condition for construction of phronesis is that practitioners have enough proper ex-
perience (Driver & Erickson, 1983; Gillbert & Watts, 1983; Driver & Oldham, 
1986; Kessels & Korthegan, 2001), in order to provide Vietnamese student teachers 
with experience of the student-centered approach that they were unfamiliar with, 
they were asked to work with prototypical examples of RME and DoL as a learner.  
Another source which provided the student teachers experience with the student-
centered approach was the teacher educator’s teaching and supervision in the pro-
gram. The methods course was taught with the student-centered approach. In the 
microteaching courses student teachers planned, taught and reflected on their micro 
lessons under the supervision of the instructor who worked with student teachers as 
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“a helper”. The instructor coached student teachers in the design of their micro les-
son plans, based on their own ideas of teaching. The instructor also offered guidance 
in reflecting on their micro lessons. Here, student teachers experienced the student-
centered approach through the supervisory relationship. 
2) Reflection is a means by which knowledge about teaching is constructed and 

reconstructed (Grimmett & MacKinnon, 1992; Wubbels, Korthagen & Broek-
man, 1997; Korthagen, 2001). 
Reflection was considered as the main focus of the teacher education program 

in the research. During the learning process, student teachers were guided to conduct 
their reflection through journal writing and supervision discussions. 

According to Yinger and Clark (1981), journal writing, which focuses on per-
sonal thoughts, feelings and reflections, involves student teachers in making knowl-
edge explicit and stimulates them to think about the relationship between self and 
institution, theory and practice, and daily routines and teaching effectiveness. Jour-
nal writing can be used as a tool to foster student teachers’ reflection (Wedman & 
Martin, 1986; Kroll & Labosky, 1996). During the on-campus courses of the re-
search, journal writing was used as a tool by which the instructor guided student 
teachers to reflect on their learning. This activity will be presented in detail in the 
next chapter. 

In the microteaching course and practicum, the teacher educator had supervision 
discussions with each individual. According to MacKinnon (1985, 1992) and 
MacKinnon and Erickson (1988), Schön’s reflection-in/on-action models were con-
cluded to be particularly useful when considering the nature of a supervision discus-
sion. MacKinnon’s (1985) concept of reflective cycle was concluded to be a way to 
provoke and study reflection of student teachers in practicum. This was also put 
forward in research on Vietnamese mathematics teacher education (Nguyen, 1999, 
2001). Thus, reflection-in/on-action models given by Schön (1983, 1987) and 
MacKinnon’s (1985) cycle of reflection were used to structure and analyze the su-
pervision discussions in the research. 

In the supervision discussions undertaken in the research between the teacher 
educator and student teachers, student teachers were helped to frame surprising or 
problematic or “messy” situations that were seen in their practice planning or teach-
ing a lesson. Then, they were helped to reflect on their actions in the situations. As a 
result, they discovered new ways of understanding situations and come to formulate 
new strategies for actions. The concept of the cycle of reflection by MacKinnon 
(MacKinnon, 1985) was used to break supervision discussions into units, to identify 
individual components of reflection (i.e. frames, reframes, and plans for future ac-
tion) and for detecting student teachers’ competence of reflection. 
3) Student teachers should be provided with a reflective practicum (Schön, 1987; 

MacKinnon & Erickson, 1988; Wubbels, Korthagen & Broekman, 1997). 
Three features of reflective practice are: providing student teachers with a “virtual 
world”, coaching and the competence to reflect. For providing a reflective practi-
cum, student teachers in the teacher education program of the research were engaged 
in situations where they were free to experiment at lower cost, such as in micro-
teaching and practicum. The last feature of reflective practice - the competence to 
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reflect - was discussed in the previous section. In this section, I will focus on pre-
senting the second feature of reflective practicum - a coach. 

In order to provide student teachers with a “coach”, Schön’s three coaching 
models were used for communicating between the supervisor and student teachers. 
Schön’s three models seem to be promising starting points for conceptualizing the 
character and dynamics of reflective practice in teacher education (MacKinnon & 
Erickson, 1988). The utility and appropriateness of Schön’s three coaching models 
for Vietnamese mathematics education were investigated in research on Vietnamese 
mathematics teacher education (Nguyen, 2001). Schön’s three coaching models 
were chosen for these reasons. When I thought about the way to develop these mod-
els in the context of my research, I referred to the studies by Erickson (1987) and 
MacKinnon and Erickson (1988) in which two conditions are presented: 
(1) It is important to initially provide student teachers with a wide variety of “teach-
ing exemplars” which consists of teaching skills and techniques and teaching modes 
(Erickson, 1987). 
(2) The competence to reflect by practitioners is a necessary requirement for the 
development of the three coaching models. The competence of practitioners is de-
scribed in terms of their ability to reflect both on-action and in-action (Schön, 1983, 
1987). In the scope of teacher education, the first type (reflection-on-action) is rather 
easy to implement in the program but the second one (reflection-in-action) is ex-
tremely difficult because of the lack of experiences and the limited repertoire of 
most student teachers (MacKinnon & Erickson, 1988). 

From these points, the necessity of early stimulation in the program for the lon-
gitudinal construction of student teachers’ repertoire and habits of reflection is 
clearly illustrated. In order to develop skills, student teachers were given opportuni-
ties to obtain mathematics learning experiences with RME and DoL and reflect on 
these experiences as a learner. For example, in the methods courses, student teachers 
had opportunities to work with prototypes of RME and DoL as a learner. In the 
meanwhile, student teachers learned techniques and teaching skills that are needed 
for teaching with these notions. The instructor, in the role of mathematics teacher, 
showed teaching techniques such as organizing and managing group and class dis-
cussions, teaching a student project, teaching mathematics with computer software 
etc. She expected that her student teachers will adopt and try out these teaching 
techniques in their own teaching practice later. The application of the “follow me” 
model can be seen here. 

In the microteaching course, the instructor applied the “joint experimentation” 
model joining student teachers in their individual work with respect to their own 
ideas about teaching experiments. She investigated what student teachers wanted to 
achieve, encouraged them to formulate their own ideas of experimentation and de-
signed lessons based on their ideas together with them. Finally, after student teach-
ers presented the lessons, she helped them to assess and evaluate the results. 

With regard to the “hall of mirrors” model, during the microteaching course and 
practicum, the teacher educator tried to model reflective practice in her supervisory 
relationship with student teachers as part of the process of helping them to learn it. 
4) Student teachers’ points of view about teaching and learning are strongly influ-

enced by the way in which a certain subject was taught to them in school when 
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they were a student (Kilbourn, 1982; Hultgren, 1987; Grimmett & Crehan, 
1990). 
Based on this notion, I hypothesized that learning to teach with the student-

centered approach, such as DoL and RME, by Vietnamese student teachers, who 
have been raised in traditional education, can be compared with a process of concep-
tual change. As a result, I took the conceptual change teaching sequence for science 
teaching by Driver and Oldham (1986) as a starting point for a conceptual frame-
work. In line with Driver and Oldham (1986), Gil-Pérez (1996) described three ba-
sics steps of the conceptual change in learning science: elicitation, reconstruction 
and application. When shifting from the context of science teaching to that of 
teacher education, the scheme and the three basic steps of conceptual change need 
refinement. The refinement was intended to adapt the three notions of teacher educa-
tion listed in the paragraphs above to the scheme of conceptual change. Reflection is 
considered as the main characteristic of the learning process and needs to be con-
ducted in each step of the scheme. As a result, learning to teach as conceptual 
change can be described in the four basic steps as follows: 
1) An elicitation phase of student teachers' ideas about teaching and learning, mak-

ing them aware of the rationality of those ideas. 
2) A reconstruction phase, using a cognitive conflict situation, in which there are 

opposing ideas, opinions or feelings that cannot be satisfied at the same time. 
Cognitive conflicts can be created through discrepant events, which generate 
students' dissatisfaction or disagreement with their current ideas and prepare 
them for the construction of new understanding about teaching and learning. 
Then, students are engaged in discussions with peers and teacher educator about 
the ideas that can help them to deal with their cognitive conflicts. Exchange and 
clarification of new ideas will take place in these discussions.  Also in this 
phase, the student teachers’ will be able to construct new understanding. 

3) An experimentation phase, which gives student teachers opportunities to apply 
their new understanding in different contexts. 

4) A reflection phase whereby student teachers are helped to look at: 
The ideas and assumptions of educational theories they are learning, 
Their existing knowledge about teaching and learning, 
Their experiences or problems of practical activities, 

from different perspectives to discover new understanding underpinning these. Here, 
there are two possible lines of actions for student teachers to proceed with their con-
struction of knowledge. The first line is that they apply their new understanding to 
create alternative strategies for their future actions and trial new experiments. They 
enter a new experimentation phase. The second line is that they continue to ex-
change their ideas with others. This means they arrive at a new reconstruction phase. 
Thereafter, reflection on these phases will provide student teachers with new in-
sights into learning and teaching. 
 The conceptual framework of learning to teach gave substance to the methodol-
ogy in the teacher education program of the research. It should be noted that the 
phases of learning to teach cannot be considered as four separate steps but they de-
scribed four features of a learning process that may blend together during the proc-
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ess. The learning process of student teachers guided by the conceptual framework is 
described in figure 3.2. 
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Figure 3.2: Scheme of conceptual change in learning to teach 
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CHAPTER 4

RESEARCH PLAN AND METHODOLOGY 
As presented in Chapter 1, the challenge for this research study is to theoretically 
and practically show the significance of the theoretical framework for learning to 
teach. The research aimed to investigate the ways in which Vietnamese mathematics 
student teachers develop understanding of RME and DoL - two notions of a student-
centered approach. In response to the research questions, Chapter 3 introduced a 
conceptual framework to organize and investigate Vietnamese mathematics student 
teachers’ learning to teach in university courses and school practicum. 

The purpose of this chapter is to discuss the research methodology used in this 
study and the reasons for its use in general terms. The chapter includes two sections, 
the first of which focuses on the research stance adopted in the study. The second 
section presents a detailed account of the investigator’s research activities.   

1 RESEARCH STANCE 

This research study was drawn from critical, conceptual analyses of: 
1) A view on mathematics as a human activity and learning mathematics as doing 
mathematics activities, known as RME (Freudenthal, 1991). 
2) A view on learning as the construction of knowledge through the development 
of five dimensions of learning (Marzano, 1992) 
3) A view on professional knowledge as a subject to be created by reflection. Re-
flection involves the reconstruction of experience, that is, when a practitioner as-
signs new significance to events, or identifies and attends to features of a practical 
situation that were previously ignored (Schön, 1983, 1987; Korthagen, 2001).  

These views were regarded as systematic theoretical perspectives that are linked 
to mathematics teacher education. The combination of these views resulted in a 
theoretical framework for learning to teach which has been presented in Chapter 3.   

2 RESEARCH QUESTION 

The research was a four-year project with two years of field study at Cantho Univer-
sity, Vietnam, which started in September 2002 and ended in May 2004. The pur-
pose of this study was to investigate Vietnamese mathematics student teachers’ 
learning to teach using DoL and RME: (1) in the methods course as they discussed 
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RME and DoL and made lesson plans, (2) in the microteaching course as they 
planned and taught micro lessons to their peers and (3) in practice as they planned, 
taught and reflected on their lessons. The research questions were:
1) How does understanding of the notions of RME and DoL by Vietnamese 
mathematics student teachers develop during their learning experiences in the meth-
ods course, the microteaching course and practicum? 
2) In which ways do Vietnamese mathematics student teachers reflect upon their 
learning experiences with and their understanding of RME and DoL, to change their 
points of view about learning and teaching mathematics? 
3) How do Vietnamese mathematics student teachers appreciate RME and DoL? 
4) In which ways do Vietnamese mathematics student teachers apply the notions 
of RME and DoL in high schools? 

It should be noted that in the research, the set of terms “understanding of RME 
and DoL” was defined as knowledge about the philosophies, characteristics and ap-
plications of these notions. In order to answer the research questions, the research 
followed the complex process of students’ learning to teach with RME and DoL. 
The research stretched across three courses of the mathematics teacher education 
program at Cantho University: the methods course in year 3, the microteaching 
course and student teachers’ practicum in year 4. 

Further, although the phrase “Vietnamese mathematics student teachers” is used 
in the research questions, the study is limited to a small sample of student teachers, 
following the program at the School of Education of Can Tho University. The data 
were collected during two academic years 2002-2003 and 2003-2004 from nine stu-
dent teachers selected from a cohort of 83 mathematics student teachers enrolled in 
these courses. In each decisive phase of the research, the sub-research questions 
were formulated on the most relevant issues addressed by the main research ques-
tions. Data were gathered using the sub-research questions as a point for attention. 

3 RESEARCH APPROACH 

3.1 Action research 

According to Kemmis and McTaggart (1981) and Zeichner (1986), action research 
is built on the view that every practical situation is particular and unique and there-
fore, there must be different research findings derived from a wide variety of con-
texts. It is imposible to convert scientific findings into rules for dealing with prob-
lems of curriculum and teaching strategy. In order to understand practical situations, 
researchers should go beyond rules imposed by schools, carry out experiments and 
inquiry into practice. Action research is defined by McKernan (2000) as follows: 

… action research is the reflective process whereby in a given problem area, where one 
wishes to improve practice or personal understanding, inquiry is carried out by the prac-
titioner - first, to clearly define the problem; secondly, to specify a plan of action - in-
cluding the testing of hypothesis by application of action to the problem, evaluation is 
then undertaken to monitor and establish the effectiveness of the action taken. Finally, 
participants reflect upon, explain developments, and communicate these results to the 
community of action researchers. Action research is systematic self-reflective scientific 
inquiry by practitioners to improve practice (McKernan, 2000, p. 5). 
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It is clear that action research takes a form of a spiral cycle that includes: identi-
fying problems, planning strategies for actions, acting and reflecting on the results. 
Action research is aimed at improving “the rationality and justice of (1) researchers’ 
social practices, (2) their understanding of these practices and (3) the situations in 
which their practice are carried out” (Carr & Kemmis, 1986, p. 162). However, an 
important feature of action research is that the tasks are still in the progress when 
research ends (Bell, 1999). The participants continue to conduct further trials and 
reflecting on the results to improve practice: 

It aims to feed practical judgment in concrete situations, and the validity of the “theo-
ries” or hypotheses it generates depends not so much on “scientific” tests of truth, as on 
their usefulness in helping people to act more intelligently and skillfully. In action re-
search “theories” are not validated independently and then applied to practice. They are 
validated through practice (Elliot, 1991, p. 69).

It is clear that action research is a central characteristic of what Schön (1987) 
defined as reflective practice and Korthagen (2001) named the realistic approach.
So, action research offers a paradigm, which considers research as a learning proc-
ess.

Because the aim of the research was to improve the Vietnamese mathematics 
teacher education, an action-research model for curriculum innovation by Brown 
and McIntyre (1981) was applied to the research. The research questions arose from 
the analysis of the current problems of Vietnamese mathematics teacher education. 
With the aim to improve Vietnamese mathematics teacher education, hypotheses 
were made about Vietnamese mathematics student teachers’ learning to teach. A 
theoretical framework for learning to teach was created and applied in the local con-
texts of a teacher education program in Cantho University, Vietnam. Educational 
activities were designed, based on these hypotheses and framework. Along with the 
development of teaching activities, hypotheses about student teachers’ learning to 
teach were also made. Speculative and tentative educational principles were formu-
lated. Based on these hypotheses and principles, actions that lead to the improve-
ment of practice were generated. Such actions were tried out and data on the effects 
was analyzed. Understanding derived from the analysis of the data, was used to re-
vise earlier hypotheses and identify more appropriate actions, which reflect the re-
finement of general principles. The cycle of making hypotheses, formulating princi-
ples, trying out actions and reflecting on practice led me to move toward more un-
derstanding and improvement of practice. 

3.2 Explorative research 

The present research study can be seen as an explorative research project. The em-
phasis of the research study was on the process of the research which followed indi-
vidual learning processes. The purpose is to gain insight and look for trends regard-
ing teacher education and curriculum reform, which can direct future research. The 
findings will reveal problems and opportunities of the approach chosen. However, it 
should be noted that I did not expect that we would produce a grounded instructional 
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theory. The present findings and instructional design should be seen as intermediate 
products, which need to be refined in the future.  

3.3 Qualitative research 

The research was an action research that was aimed at investigating the learning 
processes of nine Vietnamese mathematics student teachers, in order to improve the 
teacher education program.  

The first task for the study was to show how the theoretical framework of the 
research, resulting from the combination of three theoretical perspectives (DoL, 
RME and the conceptual change for learning to teach), is suitable for Vietnamese 
mathematics teacher education. The theoretical framework, then, represents a set of 
categories, which are both theoretically and practically relevant for Vietnamese 
mathematics teacher education. 
 The second task of the study involved the implementation of the framework in 
classrooms, by examining verbatim transcriptions of student teachers’ discussions, 
journal writing and teaching episodes; interviews with student teachers and supervi-
sion discussions taken from the methods course, micro teaching course and practi-
cum.  
 Elliot emphasized the importance of both product and process in action re-
search:

Both product and process need to be jointly considered when attempting to improve 
practice. Process need to be considered in the light of the quality of learning outcomes 
and vice versa (Elliot, 1991, p. 50).

My research focused on the process rather than the product of the nine student 
teachers’ learning in the teacher education program. Data was collected from group 
and class discussions, journals, lesson plans and analysis of lesson plans, lessons 
taught by them, supervision discussions, interviews with student teachers, etc. dur-
ing the teacher education program. This empirical evidence was qualitative in nature 
and coincidental and, therefore, cannot be categorized by a system of numbers, 
which can be analyzed and evaluated by statistical means. The heart of this research 
was to interpret mainly qualitative data within a tentative theoretical framework. 
Thus, the norms and principles of qualitative research were applied. 

4 OUTLINE OF EDUCATIONAL DESIGN 

Before describing the research in more details, I shall present the educational design, 
which had been created before the research was carried out. Any changes in the edu-
cational design that were made during the research, will be explained in more detail 
in the empirical chapters 5, 6 and 7. 
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4.1 Description of the courses in the research  

The research was carried out in three courses of the teacher education program at 
School of Education in Cantho University: the methods course, the microteaching 
courses and school practicum.  

The methods course consists of 75 periods divided into five periods a week. 
This course is taught in the fifth semester (during the third year) of the eight semes-
ter mathematics teacher education program at Cantho University. The experimental 
methods course was taught from September 2002 to December 2002. The course 
aimed to introduce DoL and RME.  

The microteaching course in the seventh semester (fourth year) provides 30 pe-
riods for a group of 14-16 student teachers to work with a supervisor. In this course, 
each student teacher will have a supervision discussion before planning and teaching 
a micro lesson (20-30 minutes) to his or her group. Directly after the micro lesson, 
the student who taught the lesson has a post-lesson discussion with peers. After the 
student has reflected on the micro lesson, a supervision discussion between the 
teacher educator and the student is conducted. Then, the student improves the micro 
lesson plan and teaches the micro lesson for the second time. The procedures of the 
peer and supervision discussions about the second micro lesson are the same as the 
first time. The microteaching in the research was taught from October 2003 to De-
cember 2003 and includes the same group of students as from the methods course.  

The practicum is undertaken over two months within the eighth semester - the 
last semester of the mathematics teacher education program. Each student is as-
signed to teach 6-8 mathematics lessons to a class of grade 10 or 11 (ages 15-17). 
Supervision and evaluation is provided by a schoolteacher. Additionally, there is a 
university supervisor who often visits and helps student teachers to improve their 
teaching. The practicum in this research project took place from February 2004 to 
April 2004. 

4.2 A short outline of instructional activities in the methods course 

Student teachers interpret reform documents from a personal perspective and ideo-
logical position, which is “an overall, value-rich, philosophy or world view, a broad 
inter-locking system of ideas and beliefs” (Ernest, 1991, p. 111). However, the uni-
versity component of a teacher education program can have a strong influence on 
student teachers, so that they break with the influence of past experiences and tradi-
tional beliefs about teaching and learning (Zeichner, 1980; Feiman-Nemser & Re-
millard, 1995). Thus, much research on teacher education is concerned with how 
design preparation programs influence the nature and quality of teachers’ practice 
(Mackinnon, 1992; Kroll & Laboskey, 1996; Wubbels, Korthagen & Broekman, 
1997; Cooney, 2001; Jaworski & Gellert, 2003). 

From the analysis of the theoretical views on teacher education and the theoreti-
cal framework of learning to teach presented in Chapter 2, it can be seen that in or-
der to help student teachers break the grip of past experience and traditional values, 
the instructional activities of the teacher education program in the research should be 
aimed at providing them with: 
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1) Pedagogical exemplars of the student-centered approach, 
2) Opportunities to reflect in/on practice by lesson planning, microteaching and 
school practicum. 

4.2.1 Pedagogical exemplars

As discussed in Chapter 3, it is important to provide student teachers with a variety 
of “pedagogical exemplars” from which they can learn techniques and teaching 
modes (Erickson, 1987; MacKinnon & Erickson, 1988). With regard to this view, 
three categories of pedagogical exemplars were provided:  

Prototypical examples of RME and DoL 
Demonstrations of in-class of teaching with the student-centered approach 
Videotapes program. 

1) Prototypical examples of RME and DoL 
The theoretical framework of learning to teach of the research, considers a con-

flict situation as a catalyst for student teachers’ conceptual change. Wubbels, 
Korthagen & Broekman (1997) described a teacher education program in which 
student teachers worked as learners and reflected on their own learning processes, to 
acquire knowledge about mathematics and mathematics education. In order to pre-
pare student teachers, who hold a mechanistic point of view about mathematics edu-
cation, for a shift to a student-centered one, they were put into the position of learn-
ers where they are confronted with new conceptions about learning and teaching 
mathematics. Two prototypical problems for student teachers to work as a learner 
were presented to them. The two prototypical problems aimed at following pur-
poses: 

Exposing student teachers to conflict situations which were meant to question 
their previous ideas about learning and teaching mathematics, 
Providing student teachers with opportunities to experience learning with RME 
and DoL as a learner, 
Demonstrating how to redesign lessons in Vietnamese textbooks in accordance 
with the principles of RME and DoL, 
Demonstrating how to teach with RME and DoL. 
The two prototypical examples, illustrating the use of RME and DoL, used in 
the methods course are the pyramid problem and the coconut candy problem 
(see chapter 5). 

2) Teaching demonstrations in-class 
 During the course, the teacher educator taught with the student-centered ap-
proach in order to demonstrate the teaching modes of this approach for student 
teachers to experience as learners and to learn as teachers. She worked with student 
teachers in the role of a coach who facilitated their construction of knowledge. She 
provided student teachers with meaningful tasks and constructive learning activities. 
She discussed the meaning of the tasks and learning activities with them. She cre-
ated a good classroom atmosphere where she had close contact with groups and in-
dividuals such as to go around the class to observe them, to give them advice or 
criticism when they needed. Also in this way, she helped individuals be accepted by 
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their group peers. She did not give much explanation about RME and DoL but en-
couraged her student teachers to present their own ideas about these notions and 
took these ideas as main points to discuss in class. She reviewed and responded to 
their journal writing regularly, gave questions, criticisms and advice to stimulate and 
foster their reflection. She discussed with them to find out ways that would enhance 
the cooperation between them and her during the course. 
3) Videotapes program 

Video films of classroom situations may contribute to the student teachers’ im-
ages and beliefs about teaching (Lasley, 1980). The videotapes presented three dif-
ferent lessons: one taught with the traditional approach and two others taught with 
the student-centered one in a Vietnamese classroom. These videotapes were the data 
of the pilot research of this research (Nguyen, 2001) that I mentioned in Chapter 1. 
The aim of this program was to provide student teachers with a set of pictures of 
teaching so that they can imagine a student-centered class, discuss and compare the 
effects of different teaching approaches on students’ learning and choose one from 
them for their teaching. 

4.2.2 Opportunities to reflect  

Students were given ample opportunities to reflect in a number of situations. 
1) Designing lessons  

Understanding develops when it is used meaningfully in different contexts 
(Driver & Oldman, 1986; Marzano, 1992, Gil-Pérez, 1996). With regard to this no-
tion, design lesson assignments were given to students. The task was supposed to be 
perceived as meaningful by student teachers because it prepared them for their prac-
ticum. Moreover, students’ reflection on their lesson designs was stimulated by 
evaluating their products. 
2) Peer collaboration 

Most learning activities in the methods course took place in group discussions, 
group work and class discussions. Students were given reading materials to discuss 
in groups and, then in class. They were asked to work in groups to make lesson de-
signs and discussed their designs in class. The role of the teacher educator was to 
stimulate discussion and offer criticism, advice or guidance when needed. 
3) Dialogue journal writing  

People construct meaning through personal and social experience (Piaget, 
1970). Vietnamese student teachers, who have been raised in the teacher-centered 
education, must certainly be engaged in an internal dialogue between their emotional 
feelings and institutional thoughts when they are introduced to student-centered 
theories. Because teacher’s professional learning will be more effective when the 
learner reflects in detail on this dialogue, teacher education should emphasize the 
forming and fostering of habits of reflection (Korthagen, 2001). Journal writing can 
be a means by which student teachers and the supervisor develop a dialogue which 
stimulates student teachers to think about their personal thought, feelings and reflec-
tion (Clarke, 1992; Kroll & Labosky, 1996). According to Yinger and Clark (1981), 
journal writing, which stimulated student teachers to learn at least four important 
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things about themselves: “What they know”, “What they feel”, “What they do” and 
“Why they do it”, engage them in thinking about the relationship between them-
selves and institution, theory and practice and daily routines and teaching effective-
ness.

Through student teachers’ journals, dialogues between student teachers and 
their instructor were regularly conducted, to exchange ideas between the students 
and the instructor. In the methods course and microteaching course, each week stu-
dent teachers were invited to write at least one entry in their journal focusing on 
their learning experiences in the course and reflecting on questions raised by their 
course work and instruction. The instructor responded briefly, confirmed, questioned 
and reflected on what the student teachers were concerned with. In order to stimulate 
and guide student teachers’ reflection, questions for journal writing were composed 
and given to students. The questions were designed based on Schön’s reflection-on-
action model (Schön, 1983, 1987), which leads student teachers to look back on 
their action, see it in a new light, find new understanding about it, determine a solu-
tion for it and retry. The instructor’s response was aimed to help the student teachers 
validate and evaluate what they learned, to help them to frame problems of their 
learning and find solutions to these problems. 

4.3 The microteaching course  

In the microteaching course, student teachers planned and taught lessons to their 
peers under supervision of the instructor.  
 The first aim of the microteaching course is to provide student teachers with a 
laboratory environment where they can practice basic techniques.  

The second aim is to give student teachers opportunities to reflect on their prac-
tice of planning and teaching a lesson. Schön (1983, p. 333) said that: “A teacher’s 
isolation in her classroom works against reflection-in-action. She needs to commu-
nicate her private puzzles and insights, to test them against the views of her peers”. 
Pugach and Johnson (1987) argued that reflective practice is likely to be promoted 
by peer collaboration because internal talk is made explicit and available for joint 
reflection. Thus, each micro lesson was intensively discussed and evaluated by the 
peers of the student teacher. Further, the lesson plan, the lesson and the peers’ com-
ments were evaluated with the supervisor. Each student teacher had two supervision 
discussions with the supervisor, one before and one after the micro lessons. 

4.4 School practicum  

Knowledge about teaching is constructed in reflective practice (Schön, 1987, 1988; 
MacKinnon & Erickson, 1988; Korthagen, 2001). The practicum of the research 
aimed to provide student teachers with reflective practice. Each student teacher had 
two supervision discussions with their university supervisor, one before and one 
after the lesson. After teaching a lesson, the student teacher was asked to watch the 
videotape of his/her lesson and reflect on it before he/she came to the supervision 
discussion. In the supervision discussion, through watching the videotape, the uni-
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versity supervisor helped the student teacher to reflect on the lesson using Schön’s 
model of reflection on action. 

4.5 Sub-research questions  

For each course, I stated sub-research questions, based on the specific activities stu-
dents did during the courses.

4.5.1 Sub-research questions in the methods course  

In the methods course, the theories of RME and DoL are introduced to mathematics 
student teachers. The following sub-research questions are investigated: 
1.1 How does understanding of the principles of RME and DoL by Vietnamese 
mathematics student teachers develop during their learning experiences in the meth-
ods course?  
1.2 In which ways do Vietnamese mathematics student teachers’ reflection on their 
learning experiences in the methods course contribute to a change in their point of 
view about learning and teaching mathematics?  
1.3 How do Vietnamese mathematics student teachers think about the adequacy of 
RME and DoL in Vietnamese education? 
1.4 How do Vietnamese mathematics student teachers use RME and DoL in their 
lesson planning in the course?  

4.5.2 Sub-research questions in the microteaching course  

In the microteaching course, students practiced planning and teaching micro lessons 
with RME and DoL. In order to investigate student teachers’ learning of the theories 
of RME and DoL, the following sub research questions are investigated: 
2.1 How do Vietnamese mathematics student teachers learn to plan a lesson using 
RME and develop DoL during the microteaching course?  
2.2 In which ways do Vietnamese mathematics student teachers’ reflection on their 
planning and teaching experiences with microlessons contribute to the development 
of their understanding of RME and DoL? 

4.5.3 Sub-research questions in school practicum 

During the practicum, the research follows student teachers’ application of RME and 
DoL in classroom. To this purpose, the following sub-research questions are investi-
gated: 
3.1 What factors influence Vietnamese mathematics student teachers’ attitudes to-
ward the application of RME and DoL in their classroom? 
3.2 On which experiences do Vietnamese mathematics student teachers build to 
redesign the curriculum to teach RME and DoL? 
3.3 How do Vietnamese mathematics student teachers use RME and DoL in teach-
ing and how do they reflect on their lessons? 
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4.6 Subjects  

A group of nine student teachers, who enrolled in the methods course in the fall se-
mester of the school year 2002-2003 at Cantho University, are selected to be the 
subjects in the methods course of the research. Their anonymity has been maintained 
in this document by using the pseudonyms: Quy, Khoi, Tam, Kien, An, Diem, Hung, 
Sim and Nhu.  

Two criteria were used to select the subjects: 
1) They volunteered to participate in the research. 
2) Their average scores in math courses in their second year were high in compari-
son with the rest of the class. In this way we hoped to ensure that their learning of 
RME would not be hindered by a lack of mathematical knowledge. 

It is likely that one will have the impression that I attempted to establish optimal 
conditions for the study by my choice of participants. Indeed, this was done quite 
deliberately in order to achieve, as nearly as possible, an ideal learning situation. 
Since the study was explorative in nature, it was directed at finding out what is pos-
sible in terms of efficient learning by systematic examination. The number of sub-
jects, which contributed to the data presented in this thesis, has been reduced de-
pending on the quality of the data and the school environment. 

In the different courses the nine subjects were divided into different groups. In 
the methods course the nine subjects were divided into three groups of three. In the 
microteaching course, the nine subjects were divided over two groups of 16 stu-
dents. In the school practicum, the nine subjects were divided over two high schools, 
where they were assigned to teach mathematics for one or two classes under the 
supervision of a high school teacher and a university supervisor. 

4.7 Data gathering and analysis  

4.7.1 Data gathering procedures  

The data gathering on the methods course was started from September 2002 and 
ended in January 2003 after student teachers finished their final reflection on the 
course. The microteaching course data were collected from early October 2003 to 
the middle of December 2003 and the data on the school practicum from early Feb-
ruary 2004 to April 2004.  

The sources used in the different courses are presented in tables 4.1, 4.2 and 4.3. 
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Table 4.1: Procedures to gather data on the methods course (September 2002- January 2003) 

Sub-research 
question

Journal writing Lesson plan 
and analysis 

Audio tape Interview 

1.1

1.2

Student teach-
ers’ journal 
writing

Groups’ lesson 
plans and 
analysis 

Audio tapes of 
student teach-
ers’ discus-
sions in groups 
and in class 

Informal inter-
views with 
student teach-
ers 

1.3 Student teach-
ers’ journal 
writing

 Audio tapes of 
student teach-
ers’ discus-
sions in groups 
and in class 

Informal inter-
views with 
student teach-
ers 

1.4  Groups’  and 
individual
lesson plans 
and analysis 

Audio tapes of 
student teach-
ers’ discus-
sions in groups 
and in class 

Informal inter-
views with 
student teach-
ers 

Table 4.2: Procedures to gather data on the microteaching course (October 2003-December 
2003)

Sub-research 
question

Journal writing Lesson plan 
and analysis 

Audio tape Video tape 

2.1

2.2

Student teach-
ers’ journal 
writing

individual
lesson plans 
and analysis

- audio tapes of 
the micro les-
sons that were 
taught by stu-
dent teachers 
- audio tapes of 
the class dis-
cussions di-
rectly after the 
micro lessons 
- audio tapes of 
supervision
discussions
that were held 
between the 
instructor and 
each student 

- video tapes of 
the micro les-
sons that were 
taught by stu-
dent teachers 
- video tapes of 
the class dis-
cussions di-
rectly after the 
micro lessons 
- video tapes of 
supervision
discussions
that were held 
between the 
instructor and 
each student 
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Table 4.3: Procedures to gather data on practicum (February 2004-April 2004)

Sub-research 
question

Audio tape Video tape Interview 

3.1 - audio tapes of the 
lessons that were 
taught by student 
teachers
- audio tapes of the 
supervision discus-
sions before or  after 
the lessons 

- video tapes of the 
lessons that were 
taught by student 
teachers
- video tapes of su-
pervision discussions 
that were held be-
tween instructor and 
each student 

Informal interview 
with student teach-
ers 

3.2
3.3

- audio tapes of the 
lessons that were 
taught by student 
teachers
- audio tapes of the 
supervision discus-
sions before or  after 
the lessons 

- video tapes of the 
lessons that were 
taught by the student 
teachers
- video tapes of su-
pervision discussions 
that were held be-
tween the instructor 
and each student 

4.7.2 Data Analysis

Due to the characteristics of action research, analysis of data took place using a 
qualitative approach, to look for trends and gather ideas for the next design of teach-
ing experiments. Student teachers’ discussions were divided into episodes, to seek 
important parts of their learning trajectory, for example, where they came to a new 
understanding of RME and DoL. Student teachers’ lesson plans and lessons were 
analyzed to see how student teachers apply and use RME and DoL to analyze their 
lessons. Student teachers’ journal writings were reviewed to see how their teaching 
experiments influenced their development during the course. Informal interviews 
were conducted when relevant, to extend the data.  

The validity of the data was examined by triangulation. Triangulation is sup-
posed to support findings by showing that independent measurement agree, or at 
least, do not contradict (Miles & Huberman, 1989). For example, the data of student 
teachers’ point of view about teaching were collected from different sources: student 
teachers’ discussions, their lesson plans, their journal writing and informal inter-
views. The translation of the data from Vietnamese into English presented in this 
paper was checked by a professional translator. 
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4.8 Research position  

Because I wanted to get insight into students' learning and serve as a model for 
the teacher's role, I decided to be the instructor of the methods and microteaching 
courses. In the practicum, I worked with the students as a university supervisor, who 
cooperated with school supervisors.  

This position of being both a researcher and instructor is consistent with the ac-
tion research paradigm. 





CHAPTER 5

STUDENT TEACHER’S DEVELOPMENT DURING 
THE METHODS COURSE 

The purpose of this chapter is to explore how student teachers develop understand-
ing about RME and DoL during the methods course. It should be noted that this was 
the first experience of these student teachers with RME and DoL and also the first 
time the instructor of the course taught these notions. 

1 SUB-RESEARCH QUESTIONS IN THE METHODS COURSE 

In this chapter, the following research questions were investigated: 
1.1 How does understanding of the notions of RME and DoL develop during the 
learning experiences of the Vietnamese mathematics student teachers in the meth-
ods course?  
1.2 In which ways do Vietnamese mathematics student teachers’ reflection on their 
learning experience in the methods course contribute to a change in their point of 
view on learning and teaching mathematics?  
1.3 What do Vietnamese mathematics student teachers think about the adequacy of 
RME and DoL for Vietnamese education? 
1.4 How do Vietnamese mathematics student teachers use RME and DoL in their 
lesson planning in the course?  

2 SET-UP OF THE METHODS COURSE 

The instructional materials and activities of the methods course are designed using 
the conceptual framework for learning to teach presented in figure 3.4 in Chapter 3. 
In the next sections, these are presented in detail. 

2.1 The goals and rationale of the methods course 

The goals of the methods course were: 
1) To discuss the Vietnamese educational context and curriculum design and de-
velopment. 
The Vietnamese social context is really problematic for the development of the stu-
dent-centered approach (Pham, 2000; Hoang, 2000; Le, 2002). However, in Viet-
namese teacher education programs, no comments about the specific requirements 
of the Vietnamese educational context were ever introduced. The problems of Viet-
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namese curriculum design and development were not discussed (Phan, 2000). On 
one hand, the lack of discussion on these issues would provoke Vietnamese student 
teachers’ doubts about the possibilities for realization of the student-centered ap-
proach in classroom practice. These doubts would make them less motivated to 
learn the principles of the student-centered approach (Nguyen, 2003a). On the other 
hand, Vietnamese student teachers might be confused when they are confronted 
with the problems of the Vietnamese educational context (Nguyen, 2001). In order 
to solve these problems in Vietnamese teacher education programs, discussions 
about the Vietnamese educational context and curriculum design and development 
were organized at the beginning of the methods course and continued during the 
teacher education program, which was the subject of research.  
2) To introduce two notions of the student-centered approach: RME and DoL.  
As introduced in Chapter 1, one of the factors which constrains innovation in Viet-
namese mathematics education, is the lack of student-centered theories or theoreti-
cal frameworks for teaching and learning mathematics. Thus, the introduction of a 
theory or theoretical framework for the teacher education in the research was con-
sidered. Because DoL is not specific for teaching and learning mathematics, RME 
was added into the content of the methods course. Here, one can ask the question if 
it is necessary to introduce DoL in conjunction with RME. In fact, I expected to 
contribute to the answer to that question in the research. 

2.2 The content of the methods course 

The course consists of three units: 
Unit 1: Curriculum Design and Development 
This unit was aimed at introducing the ways in which a curriculum is designed 

and developed. A discussion about Vietnamese curriculum design and development 
was organized. The goals of this unit were to help the student teachers: 
1)  To know how a curriculum is designed and developed in general and how the 
Vietnamese mathematics curriculum is designed and developed in particular.
2)  To realize the problems of the design and development of the Vietnamese 
mathematics curriculum. 

Unit 2: Realistic Mathematics Education (RME) 
The unit is aimed at introducing the theory of RME. The first task of the unit is: 

1) To provide student teachers with learning experiences about RME.  
Student teachers are invited to work on the coconut candy problem - a proto-

typical example of RME and also DoL - as learners. The student teachers’ learning 
experiences with the coconut candy problem are considered as a background for the 
second task of the unit, which is: 
2) To help student to understand the philosophy and characteristics of RME.  

Unit 3: Dimensions of learning (DoL) 
This unit introduces the theory of DoL. The student teachers are invited to 

work on the pyramid problem. This task is aimed at providing student teachers with 
learning experiences of DoL and RME.  
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In order to help student teachers to apply their knowledge about RME and 
DoL, the practical section (lesson planning) is carried out along with the introduc-
tion of DoL. 

Practical part: Lesson planning
Two lesson-planning assignments are given in this part. These assignments 

aimed to provide students with opportunities to practice lesson planning with Viet-
namese textbooks, under the instructor’s supervision. This part of the course was 
not taught after Unit 3 but started in the middle of Unit 3, after students were ac-
quainted with Dimension 1 and 2. Students were asked to suggest a plan for teach-
ing a lesson on the introduction of prism (see Box 5.1).  

Box 5.1 

Assignment 1: Discuss with your group a lesson plan for Prism (Space Ge-
ometry, Grade 11) 

The reason to select the topic of prism for the practical section was that I had a 
prototypical example of that lesson plan and intended to present this to my students 
after they finished their paper. The reason for me to select that moment to start the 
practical part was that I thought that at that moment students’ knowledge about 
RME, dimensions 1 and 2 was enough for them to plan a lesson with the student-
centered approach. Learning by doing is a good way to learn to teach. The first les-
son plan was to be submitted at the end of the course after they finished studying all 
five Dimensions of Learning. The second lesson plan assignment was scheduled 
after the student finished the first one (see Box 5.2). 

Box 5.2 

Assignment 2: Select a topic in high school textbooks and suggest a plan to 
teach that text. Write a paper to analyze your lesson plan. 

In both two assignments student teachers were free to decide for themselves 
about teaching approaches for their lessons. In the first assignment, the topic to 
teach was selected by the instructor of the course. She chose the topic of prism to 
demonstrate her prototypical lesson plan, because this topic enabled the application 
of a variety of activities of RME and teaching strategies of DoL. She asked the stu-
dent teachers to work in groups because at that moment, they did not have any ex-
perience with RME and DoL. She supposed that group discussions which gave 
them opportunities to exchange ideas with each other would be better than working 
individually. In the second assignment, which was given at the end of the methods 
course, (see Box 5.2), student teachers were free to choose a topic for their lesson 
plan. Because the instructor wanted to see each student teacher’s choice of teaching 
approach and how they use this approach in their lesson plans, they were allowed to 
do the task individually or in groups in the second assignment. 
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2.3 Organization of the methods 

In the methods course, the following instructional activities were provided: 
1) Group activities 

Student teachers were asked to divide into groups of three to work during the 
course. The groups worked in classroom or at home to discuss reading materials, 
solve prototypical problems and make lesson plans. When the groups worked in 
class, the instructor visited them and gave them criticism or advice when they 
needed. 
2) Prototypical examples 

Student teachers were invited to work in groups on the coconut candy problem 
and pyramid problem, as a mathematics learner. The instructor played the role of a
mathematics teacher when introducing the problem to student teachers. The coconut 
candy problem was introduced at the beginning of the unit of RME, before the read-
ing materials about RME were introduced. The instructor chose that moment be-
cause she expected that the coconut candy problem would confront student teachers 
with new ways to learn mathematics - a realistic approach - and, therefore, engage 
them in a conflict situation, which stimulated their curiosity about RME. The pyra-
mid problem was introduced in the unit of DoL in order to reinforce student teach-
ers’ experiences of the student-centered approach. 
3) Videotape program

Three videotapes were shown when student teachers were working on practical 
activities i.e. planning lessons. The reason why the instructor decided to show these 
tapes at that moment will be explained in detail in the section of data analysis in this 
chapter. 
4) Journal writing 

Questions to guide reflection for journal writing were composed and given to 
student teachers along with their learning activities. Ball (1988) argued that mathe-
matics teacher education is effective if teacher educators understand and are re-
sponsive to student teachers’ thinking. Journal writing was reviewed and responded 
to, by the instructor. 

2.4 The context of the methods course  

The methods course, which consists of 75 periods, is divided into 5 periods a week 
(1 period = 45 minutes). In the research, this course was taught at CTU from Sep-
tember 2002 to December 2002. In the context of the methods course it was se-
verely difficult to develop student teachers’ knowledge because of the following 
problems. First, there was a lack of time for the student teachers to work in groups, 
because most of them have to follow at least 32 periods a week. Beside, they 
needed to work at least 6 hour a week as a tutor to earn a living. The second prob-
lem dealt with a lack of reference resources. Because most student teachers could 
not read English, the reading materials about RME in the course were limited to 
those which I had translated into Vietnamese. The third problem had to do with the 
combined teaching and research activities I did. I had to take a lot of time to prepare 
the lessons because it was the first time I would introduce RME. The class was too 
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crowded for me to supervise individual as well as group activities. These problems 
were anticipated beforehand, but I decided not to change my teaching plan because 
I considered the context of the methods course appropriate to demonstrate how to 
teach with the student-centered approach in the Vietnamese context. 

3 FINDINGS  

In this section I will guide the readers through the development of the nine student 
teachers induced by the conceptual framework of learning to teach used in the 
methods course. Some data that reveals important aspects of their learning will be 
presented in this section.  

3.1 Student teachers’ points of view about teaching mathematics at the start of the 
course

Based on the point of view that knowledge about teaching is constructed on student 
teachers’ previous experiences when they were students themselves (Hultgren, 
1987; Kilbourn, 1990; Grimmett & Crehan, 1990; Sotto, 1994; Korthagen, 2001, 
Jaworski & Gellert, 2003), the methods course started with a question to investigate 
student teachers’ conception of teaching mathematics: 

Question: What do you think a good mathematics teacher is? Please reflect 
on your own learning experiences to answer the question. 

Student teachers' typical answers collected from the nine subjects showed that 
they considered the role of teacher as one of transferring knowledge to students: 

An:
S/he has good methods to transfer mathematical knowledge to students. 

and that effective teaching is about explaining completely what has already been 
presented in textbooks to students: 

Quy:
S/he is able to create a good atmosphere for students to work in her/his class but 
complete her/his explanation of what is introduced in the textbooks in time. 

Hung:  
S/he gives good explanation of mathematical knowledge presented in textbook… 
and knows how to teach students to apply it in solving mathematical problems. 

Two important points about the nine student teachers’ previous conceptions on 
teaching of teaching and learning should be mentioned here. First, because Viet-
namese textbooks only introduce mathematical rules, principles, algorithms and 
academic problems, the student teachers’ ideas showed that they had a mechanistic
point of view about mathematics and mathematics education (e.g. Hung’s idea). 
Second, because they were asked to base their answers on their own learning ex-
periences, their answers suggested that they bring the traditional conception about 
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the role of teacher to the course. The teacher is considered to transfer knowledge 
(An’s idea) and giving explanations (Quy’s idea) having no experience with active 
knowledge construction. 

3.2 Student teachers’ attitudes toward RME  

3.2.1 Coconut candy problem 

In order to engage student teachers in conflict situations, student teachers were 
invited to work in groups to experience learning mathematics with RME. As a pro-
totypical example the instructor used the Coconut Candy problem (see Appendix A: 
Coconut candy Problem).  

The coconut candy lesson took the form of an economy project, which consists 
of three cooperative learning stages: Proposal Stage, Sale Stage and Analysis Stage. 
At the Proposal Stage, an announcement of Dong A company - the most favorite 
coconut candy company in Vietnam - was given to students. This announcement 
announces a competition for a proposal sale policy for the final sale of 100.000 co-
conut candy bags in the month before Lunar New Year, the period in which sweet 
things (candy, fruit snacks, cookies etc) are consumed most, compared with other 
times of the year. Facts about the trade competition, company requirements and 
customers’ interests are given. Some examples: 

60% of customers buy less than 5 bags, 30% of them buy from 5 to 10 bags 
and 10% of them buy over 10 bags each time.  
The proceeds of the sale are between 100.000.000 and 200.000.000 VND (1 
USD is about 15.000 VND). 
Student teachers worked with logical reasoning and the concept of function. 

For example, combining the given information that a sales promotion policy can 
stimulate customers to increase the amount of products they buy and the informa-
tion about the customers’ interests and company’s expectation of obtained money 
from the sale presented above, student teachers came to the proposal: “We shall sell 
each candy bag for 2.000 VND, but if one buys more than five bags the cost from 
the sixth bag will be 1.500 VND and the cost from the eleventh bag will be only 
1.000 VND”. It could be seen that they described the rule in words and then, by 
symbols similar to this (see figure 5.1):

Figure 5.1: A rule for sale

2000 VND/each 

1.500 VDN/each

1.000 VND/each
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Finally, for this specific case, they produced the following formula for the rule: 

10)10(100017500
105)5(150010000

52000
)(

xx
xx
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xf

where x is the number of bags sold and f(x) is the amount of money paid for the x 
bags sold. After the students presented and discussed their proposals, they got the 
letter of invitation from the Dong A company to cooperate with the company in the 
“Sale Stage”. They were asked to make posters for advertisements and a sale guide 
that intended to help sellers to calculate the price. Finally, the students were invited 
to continue working for the company in the “Analysis Stage” where they got tables 
reporting weekly sale data. They needed to refer to reports from sale agencies, 
which presented the number of coconut candy bags sold versus time, to draw graphs 
to present the results of the sale, analyze the graphs and suggest solutions to im-
prove the current sales policy. 

3.2.2 Characteristics of Coconut candy lesson 

The coconut candy problem can be seen as an RME problem for two reasons:  
First, it was perceived by student teachers as a problem of personal interest. In 

recent years, Vietnamese people have become very proud of the success of the 
Dong A company in international trade. At the moment I developed the coconut 
candy problem, the Dong A company was struggling in a sales competition with a 
Chinese company. Thus, student teachers solved the coconut candy problem with 
the hope that they can help the company.  

Second, it was a task of real-life in which mathematics can be developed. A 
rule for sale must be an increasing and bijective function from the set of the number 
of selling bags to the set of the amount of paying money. The learning activities of 
the student teachers in the coconut candy problem were activities of horizontal 
components, for example, transferring an economic task - a real-world problem - to 
a mathematics problem, establishing an increasing and bijective function, and verti-
cal component, for example, formulating the concepts of function, increasing and 
bijective function. 

Although, mathematical knowledge, which learners needed for working on the 
coconut candy problem, could be found in secondary Vietnamese textbooks (grade 
9-11, age 14-17), it can be seen that the coconut candy problem was not only a task 
for secondary pupils to develop their mathematical knowledge, but also for univer-
sity students, to apply as well as develop their mathematical knowledge. Thus, it 
involved student teachers in an authentic learning process that provided them with 
learning experiences with RME. 
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3.2.3 Students’ perceptions about the characteristics of the coconut candy 
problem 

After student teachers finished the first stage of the coconut candy problem: Pro-
posal stage, their journal writing was reviewed. The following quote from a stu-
dent's journal writing shows a cognitive conflict caused by the coconut candy prob-
lem. Kien wrote: 

… I think it is not a mathematics task but really an economics task... I do not see how 
this problem is fruitful to me in learning mathematics or mathematics teaching meth-
odology… 

 Beside disagreements with the view that a mathematics problem can be a prob-
lem of real life the student teachers were confused by the learning activities of the 
coconut candy problem, by a problem that cannot be solved straightforwardly, by a 
solving process that ends in unknowable solutions. Tam wrote:

We had difficulties in doing the tasks of the coconut candy problems such as formulat-
ing a rule for sale, to design advertisements, to convert Vietnamese currencies to others. 
Sometimes, we discussed for a long time but we could not make a choice among possi-
ble solutions. What is the solution to the problem? ... We were really disappointed.

 However, contrary to the ideas above, there were some of nine student teach-
ers, who were attracted by the realistic characteristics of the coconut candy prob-
lem. An example from Quy’s journal writing: 

I felt the coconut candy problem was very unfamiliar to me, the first time I read it. But 
then, when I was gradually involved in working out the solution, I realized that the co-
conut candy problem is very realistic, it stimulated my curiosity and caused me to be in-
terested in working with mathematics problems of real life. 

Others learned how they were challenged in the process of doing mathematics 
activities and that these activities take place both individually and in groups. Khoi 
wrote: 

… After several discussions, we formulated the rule for sale but then, when we went to 
the details of the proposed rule; we realized that our proposed rule still had unacceptable 
weaknesses. At that moment, not one of us could find a way to improve our proposal. 
We stopped the discussion and kept thinking about how to improve our proposal policy. 
One week later, we met to discuss again and were successful in working out the solution 
to our problem. I saw that working in the group generated opportunities to cooperate 
with others to solve problems. I also recognized that group discussions are very neces-
sary in the learning process. 

Two characteristics of student teachers’ learning can be seen here. First, student 
teachers’ reflection was triggered by their surprises about the learning experiences 
provided by the coconut candy problem. The reflection provided them with percep-
tions about the characteristics of RME revealed in the problem. Through the quotes 
from Quy’s and Khoi’s journal writing presented above, it can be seen that they 
realized that the coconut candy problem was interesting for them because that prob-
lem showed them how mathematical knowledge can be used to solve a problem of 
real life (e.g. Quy’ s journal writing). They also realized that mathematics activities 
consisted of making hypotheses, adjusting, discussing, refusing or concluding and 



 THE METHODS COURSE 79 

these activities should be done in groups (e.g. Khoi’ s journal writing). Second, 
although the nine student teachers perceived the characteristics of the coconut 
candy problem, these characteristics were not always meaningful to them. Instead, 
conflicts arose with their current perceptions about mathematics and mathematics 
education. However, this was what I expected. 

3.2.4 Reflection on the first stage of the development of the coconut candy 
problem 

The coconut candy problem consists of three stages: Proposal stage, Sale stage and 
Analysis stage. The instructor intended to invite her student teachers to completely 
finish the three stages of the coconut candy problem before she introduced the read-
ing materials of RME to them. The instructor supposed that if student teacher 
worked on the whole problem, then their experiences about learning with RME 
would foster the learning of RME. However, after the student teachers finished the 
first stage of the coconut candy problem (Proposal stage), she decided to introduce 
RME for two reasons. First, it is not good for the student teachers to keep working 
on the coconut candy problem with their dissatisfaction. Second, if the discussion 
about RME is started before the student teachers work on the second and last stage 
of the coconut candy problem, they will have opportunities to test their understand-
ing about RME that they developed in the discussions whilst working on the rest of 
the coconut candy problem. 

3.2.5 Student teachers’ ideas about the realization possibilities of RME in Viet-
namese context 

After the first stage of the coconut candy problem had been finished, reading mate-
rials were offered to introduce RME and to carry out a sequence of discussions 
about RME along with the development of the rest of the coconut candy problem.  

In the discussions about RME, most of the student teachers said that they ap-
preciated the philosophy of RME because they found that it is suitable to the spirit 
of current educational innovation. An example:  

Quy:  

RME suggested that teachers provide students' opportunities to learn in 
active ways. So this theory is aligned with the goals of Vietnamese edu-
cational innovation.  

Another student found a social reason for RME to be appreciated: 
Khoi:

Since our country is poor, most of our people are practical, when students 
come to school, they and their families expect that their school knowl-
edge can be applied to solve the problems of their daily life. RME, which 
can show students how mathematics is useful for real life, can show the 
students how to do that.  



80 CHAPTER 5

But some student teachers had doubts on the possibilities to realize RME in the 
Vietnamese context.  

Tam:  

I think RME cannot be developed in Vietnamese schools because of 
many reasons, such as the lack of curriculum materials, computer labs 
and other teaching facilities; the large number of students in class; the 
time pressure etc. 

Besides, the nine student teachers also wondered about how Vietnamese teach-
ers and students, who do not have experience with RME, can teach and learn with 
this theory: 

Sim:  

I do not see how Vietnamese teachers and students, who do not have any 
experiences to learn and teach in new ways, like we did in the coconut 
candy problem, can adapt to RME. 

Others wondered if RME could be accepted by schools, where teachers have 
appreciated teacher-centered education for years: 

Hung:  

There are a lot of teachers and school administrators who want to keep 
working in traditional ways, because these ways are very familiar to 
them. School administrators are especially conservative, they are hesitant 
with any change. The salary of teachers is too low, that was why they 
were not stimulated to make any change in their teaching. This type of 
person will not support student teachers to teach with new teaching 
methods that are different from the traditional ones. 

Kien:  

Students will fail in examinations if we do not emphasize teaching static 
knowledge and using “tricks”. 

Finally, the following questions, which were posed by the student teachers in 
class in the discussion, remained:
1) How can a student teacher redesign the current mathematics curriculum in 

order to teach with RME? 
2) How can we teach mathematics with RME in the Vietnamese context?

Thus, it was not surprising when Vietnamese student teachers questioned the 
possibilities of realization of RME in redesigning the recent curriculum and devel-
oping their own curriculum in the Vietnamese context. The first question had been 
planned to be explored in the next activities of the methods course: lesson-planning 
activities, which will be presented in the next section. The second question was 
planned to be investigated in the last phases of the research, which will be con-
ducted in the microteaching course and the student teachers’ practicum. These ques-
tions also showed that student teachers identified the challenges of the curriculum 
and context to the development of the student-centered approach. This result was 
expected when the curriculum was developed. 
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3.3 Student teachers’ attitudes toward DoL 

After the unit of RME, the unit of DoL was taught. In fact, RME and DoL are 
the principles of the student-centered education, thus, they are similar in helping 
students to construct knowledge themselves. One of differences is that RME does 
not explicitly talk about a good classroom atmosphere, which Marzano considered 
as a fundamental dimension of learning. Further, with Vietnamese students and 
teachers who have been raised in a culture which is strongly influenced by Confu-
cianism, Dimension 1 suggests teaching strategies that are unfamiliar with their 
culture. Thus, in the analysis of this chapter, the nine student teachers’ ideas and 
understandings about Dimension 1 are discussed separately from those of RME and 
other DoL.  

Before the class about Dimension 1, student teachers were given reading mate-
rials and questions. The focus of the questions was to stimulate student teachers to 
discuss the psychological and cultural aspects of Dimension 1. The class was organ-
ized in group discussions and in class discussions. In the following sections, the 
excerpts from the tapes that recorded the group and class discussions about Dimen-
sion 1 are analyzed to see what students thought about Dimension 1.  

3.3.1 Student teachers’ opinions on the effect of a good classroom atmosphere 

Excerpt 1: Good classroom atmosphere is a necessary condition for students’ learn-
ing

12. Diem:  

We need to say that individual endeavors are important but besides that, 
two other factors [teachers’ behavior and peers’ acceptance] somehow af-
fect students’ learning”. 

13. An:  

Uhmm… that is… 

14. Kien:  

I think a good classroom atmosphere is the necessary condition for stu-
dents’ learning. Of course, in order to progress in learning, students need 
to have individual endeavors. But teachers’ behavior and peers’ accep-
tance strongly influence their learning. 

15. An:  

I think that as well. That is… of course students need to make an effort 
but we need to know that the classroom atmosphere has a strong influ-
ence on their endeavors.   

16. Diem:  

OK, I agree. Students cannot learn effectively if the classroom atmos-
phere is not good. 

 The reasons for Kien and An to have ideas above were recognized at the end of 
the session, when the group discusses the possibilities to create a good classroom 
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atmosphere. Kien and An reflected on their own learning experiences to construct 
understanding about the effects of teachers’ behavior on students’ learning: 

58. Kien:  

I think it is possible to create a good classroom climate in the Vietnamese 
class. When I was a student in grade 12, I had a mathematics teacher who 
always had a good attitude to pupils. We were very enthusiastic to learn 
in his class. 

59. An:  

I studied in rural schools… Teachers in my schools did not treat pupils 
well… It was hard for us to learn with these teachers. Sometimes I did 
not want to come to class anymore. 

In the other group, Nhu found benefit in peer acceptance. She insisted the im-
portance of peer cooperation to their individual learning:

Nhu:  

Nobody can understand everything in class… we need our peers to ex-
plain… I myself have not always understood everything in the class… 
having classmates to learn together are necessary. 

Another reason for student teachers to appreciate Dimension 1 was found when 
the nine student teachers looked at it from a cultural Confucianist perspective. They 
found that Dimension 1 was apposite with the Confucianist principle Chung Yung
(The Doctrine of Mean), which is a main principle of living for Vietnamese people 
(Duong, 2002). Kien said:  

Kien:  

Vietnamese people highly expect to be accepted by others. We always 
take others’ opinions about us into account. We cannot stand the feel-
ing that someone hates us. Thus, Dimension 1 fits with Vietnamese 
culture... because Vietnamese people cannot work well in the commu-
nity without being accepted by the others. 

An example of the second category of ideas was recognized in the class discus-
sion. Hung said: 

Hung:  

Vietnamese students are very eager to learn... they do not think much 
about the acceptance of the others in class because their parents expect 
them to focus only on learning and do not pay much attention to so-
cialization when they are in schools… They just try to do the best for 
their learning alone in class and come back home when the class is fin-
ished… I do not think it is necessary for teachers to invest their energy 
to create a classroom climate. 

 Indeed, Hung’s idea is not unfamiliar among educators who know how strong 
extrinsic motivations influence East Asian students. East Asian parents’ expecta-
tions for their children to succeed are shown in their child-caring attitudes (Leung, 
2001). This high expectation provides an important source of motivation for stu-
dents to learn. How extrinsic motivation influences Vietnamese students’ learning 
is explained more clearly in another student’s idea. Sim said: 
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Sim:  

I think pupils like to know the meaning of tasks that the teachers ask 
them to do, rather than doing them to get grades without knowing their 
meaning. However, the Vietnamese teachers rarely explain to the pu-
pils the meaning of the classroom tasks. They use grades as a tool to 
force pupils to do the tasks. Additionally, the pupils have to hunt 
grades because the social pressure influences them… In our society, 
pupils are evaluated by their schools grades... So, Vietnamese pupils 
have to do classroom tasks because of grades… I myself never had a 
mathematics teacher who explained to me the meaning of the mathe-
matical tasks they asked me to do. Thus, I tried to do the tasks only be-
cause of grades and examinations…  

In the text above, it was clear that the nine student teachers construct under-
standingof and attitudes toward Dimension 1, based on their reflection on their own 
learning experiences as a Vietnamese student and living experience as a Vietnam-
ese citizen. 

3.3.2 Student teachers’ ideas about the possibilities of the realization of Dimen-
sion 1 

With regard to the possibilities to realize Dimension 1 in Vietnamese context, two 
ideas were recognized. The first idea showing the students’ doubts to the possibility 
of the development of Dimension 1 in the Vietnamese context was seen in the 
group discussion of Hung, Sim and Nhu. This idea was created by the nine student 
teachers’ opinions about the influence of the pressure of the curriculum and school 
administration pressure on teachers’ work. Some typical answers: 

Hung:  

I think teachers need to focus their energy on explaining lessons rather 
than doing the other things. If teachers try to do something to make pupils 
more excited, such as telling stories of the mathematicians, I will have a 
“burned” lesson plan [in Vietnam, if a teacher cannot cover his/her lesson 
in the available time for it, people say: He/she has a “burned” lesson plan. 
That is the metaphor about a fire of the paper on which he/she writes 
his/her lesson plan]. 

Sim:  

I think group or class discussions in Vietnamese classes are not possible 
because Vietnamese classes are too crowded. Thus, when pupils discuss, 
the class will be very noisy, teachers cannot keep pupils under strict con-
trol.

An:  

I think it is not possible for teachers to create meaningful tasks for pupils 
when they cannot find any examples in textbooks. 

Quy:  

We cannot deny the truth that a lot of Vietnamese students are hunting 
grades. This is the result of traditional assessment. The circumstance 
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could change if the traditional assessment is replaced by a better one. I 
think there are a lot of teachers wanting to find meaningful tasks for their 
pupils but they could not find the time because they need to focus on 
teaching tricks.  

The problems about the curriculum and school administration pressure that 
nine student teachers framed, were not unfamiliar with people who have experi-
ences with Vietnamese education. But the second idea about the possibilities of the 
realization of Dimension 1 provides solutions for these problems. An example: 

Sim:  

A comfortable classroom is difficult to create in the Vietnamese schools 
because our country is poor. Classes are too crowded. It is not possible to 
arrange a comfortable seat for each individual. But I am sure that it is 
possible for the Vietnamese teachers to create an emotional atmosphere 
for pupils. For example, smiling to pupils, approaching pupils in a 
friendly way, explaining to pupils the meanings of tasks, and adjusting 
lessons to be suitable to pupils' psychological and biological conditions 
etc… For example, I am too tired to learn after the middle of the last class 
period. If I were a teacher, at the last class period I would teach knowl-
edge that is easier to learn than what I teach at the other moments. 

The nine student teachers framed problems of the realization of Dimension 1 in 
a Vietnamese context, which could occur in practice and suggested solutions for 
these problems.  

It was clear that the nine student teachers’ ideas and understanding about Di-
mension 1 showed insight. They had two ideas about the effects of extrinsic and 
intrinsic motivations on Vietnamese students’ learning. The first idea stated that 
teachers’ behavior and peer acceptance were a necessary conditions for students’ 
learning. The second idea was that parents’ expectation was the only motivation for 
Vietnamese students’ learning. They thought about Dimension 1 from different 
perspectives. Their social knowledge was activated to look at Dimension 1 from 
cultural perspectives. The nine student teachers’ reflection on their own learning 
experiences contributed to their learning about Dimension 1. 

3.4 Reflection on the parts of the methods course presented above 

It should be seen from the class discussions that the unit on curriculum design and 
development provided the nine student teachers with an understanding of the struc-
ture of the curriculum design and development in a Vietnamese educational context. 
This understanding made an important contribution to their learning theories of 
learning and teaching introduced in this unit.  The evidence for this conclusion is 
that the nine student teachers related RME and Dimension 1 to their knowledge 
about the problems of the Vietnamese curriculum and educational context, to make 
their evaluation of the adequacy of RME and DoL for Vietnamese mathematics 
education and to frame possible problems in the realization of these notions in the 
Vietnamese context. Thus, along with the introduction of Dimensions 3, 4 and 5 
and the second assignment of lesson planning, many other articles about the Viet-
namese curriculum development were introduced. 
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3.5 The use of RME and DoL by student teachers in their lesson planning 

After Dimension 2 had been introduced, the practical section - planning lessons - 
was carried out along with the introduction of Dimensions 3, 4 and 5. The analysis 
that follows focuses on group discussions that took place between Quy and his 
group peers, Khoi and Tam, and the supervisor discussions between the group and 
individuals during the time of their lesson planning assignments in the practical part 
of the course. Quy, Khoi and Tam are 3 of the 9 subjects of the research. They 
chose each other for their group and worked together from the beginning to the end 
of the methods course.  

Among the data gathered from 9 subjects, the data of the group of Quy, Khoi 
and Tam was most informative. Thus, I will focus the next section on an analysis of 
the learning process of this group and discuss how their images and beliefs about 
the realization possibilities of Realistic Mathematics in the Vietnamese context, 
relates to their appreciation of this theory. The following themes were identified by 
the exposition of the point of view about mathematics and mathematics education 
of the group of Quy, Khoi and Tam when they were planning lessons in the practi-
cal part of the course. 

3.5.1 Theme one: Lecturing method 

Students’ prior experiences with lecturing methods, particularly at senior high 
school and undergraduate levels, significantly influences the way they conceptual-
ize teaching and learning (Clarke, 1992). Vietnamese student teachers, who experi-
enced the lecture methods when they were pupils at schools give high priority to 
that method when they plan their first lessons (Nguyen, 1999). It was evidenced in 
the first version of the lesson plan for Prism by Quy, Khoi and Tam (see Appendix 
B: Lesson of prism).  

Excerpt 2: We start the lesson by reading the definition of prism
At the beginning of the first discussion to plan the lesson for Prism of the group, 
Quy strongly suggested the procedures of the lecture method for the lesson plan. He 
said:  

1. Quy:  

I think we should introduce the lesson as follows... First, we should show 
the students some cardboard models of rectangular parallelepiped. Then 
we ask them: "What shapes of these models are they?" Students would 
say: “These models are rectangular parallelepiped”. Then we show them 
models of parallelepiped that are not rectangular parallelepipeds… I 
mean… the sides of those parallelepipeds are not perpendicular to their 
bases... Then we ask the students: “What shapes of these things are 
they?”… They could not know what shape the later models are. Then, we 
tell the students that these models are the models of “Prism”... We intro-
duce the name "Prisms". We will continue by presenting the models of 
other prisms such as quadrangle prisms and a pentagon prisms… May be 
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both right and skew prisms. Then we introduce the definition of Prism to 
the students. 

2. Khoi:

OK… but why don’ t we find objects in real life to model prisms instead 
of using cardboard models? 

3. Tam:  

I do not think we need to make cardboard models, what we need to do is 
to find objects in real life that can model prisms. 

The procedures Quy suggested to teach the lesson were nothing more than 
“showing” and “telling” modes, which are very traditional and popular in Vietnam-
ese schools. But it seemed Khoi and Tam agreed to Quy’s suggestion, they did not 
suggest any change in the process. The only thing that Khoi and Tam wanted to 
change in the plan was to replace the cardboard models by objects in real life. Khoi 
suggested: 

17. Khoi:

Hey,… can we use an empty matchbox and then we press it skew to 
model a skew prism… 

Everyday, when Vietnamese farmers go to work on their field, they bring 
matches with them for smoking or cooking. To save the space of their pocket, they 
press a matchbox until it becomes flat and cover it in a paper with only few match-
sticks. The idea of pressing a matchbox seemed to emerge from Khoi’s life experi-
ences because he came from the countryside. That idea was appreciated by Tam, 
because he saw the element of transformation in the action of pressing a box.  

18. Tam:  

I think we can do that… I like the “transformation” here… I see the ele-
ment of transforming… something is transforming. 

Then, Khoi again made a progression toward the realistic approach when he 
suggested an activity for students to generalize and formalize from observing mod-
els:

19. Khoi:

I think we should let the students produce the definition themselves. 

Because in Vietnamese mathematics education students have never been given 
opportunities to construct a mathematics definition themselves, Khoi' s suggestion 
can be seen as a real innovative teaching strategy. However, later, at the end of the 
discussion when Quy summarized the plan, he rejected the activity of letting stu-
dents make the definition themselves and again restated the lecture method for the 
lesson and others in the group agreed with him: 

51. Quy:  

We show models and then, ask students to name the models. Students 
only knew the names of some but not all of them.... we start the lesson by 
reading the definition of a prism and then, the other definitions and ex-
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plain these definitions to students. Then, show some more models of 
Prisms and ask students to use the definitions we introduced to categorize 
them. That's all. 

52. Khoi and Tam:  

OK.

It seemed that although Khoi and Tam appreciated the activity of letting stu-
dents make the definition themselves, they did not want to maintain it in their group 
lesson plan. The reasons why the group took this idea out of the plan was explored 
in the informal interview after the group finished their discussion presented above 
and in which they presented their lesson plan to the instructor:  

Excerpt 3:  I have never seen any teacher do that
1. Thuy:  

So, you planned to show concrete materials to students and then intro-
duce the definitions of Prisms... Did you think about asking students to 
observe these concrete materials to discover the characteristics of prism? 

2. Quy, Khoi and Tam:  

No, we didn’t think about that 

3. Thuy:  

Why? 

4. Quy:  

I do not think we should do that because it is a very difficult task, I do not 
think students can do that and… letting students to do that consumes of 
lot of classroom time. 

(Khoi and Tam nod to show their agreement with Quy’s answer) 
5. Thuy:  

Have you seen a teacher do that? 

6. Quy, Khoi and Tam:  

No, I have never seen any teacher do that 

7. Thuy:  

Do you want to try… I mean to challenge students and see what will happen? 

8. Quy:  

No,… because we do not think the students could complete the challenge, 
so we do not think we should have the allowed time of the lesson for that. 

9. Thuy:  

But I think teacher can discuss with students and help them in doing the 
task.

10. Khoi and Tam (smile):  
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Yeah. But it is really difficult and will take much time. 

It was obvious that Quy, Khoi and Tam tried to adapt RME to their lesson plan 
but they did not develop the approach completely. Here is a possible explanation of 
their behaviors. According to Grimmett and Crehan (1990, p. 219), “teachers derive 
the important concepts they use to structure their world and experiences, not ana-
lytically, whether in the technological or deliberative modes of knowing or in the 
instrumental or conceptual approaches to decision making, but through experimen-
tal metaphors that permeate their thinking”. That metaphor is “pervasive in every-
day life, not just in language but also in thought and action” (Lakoff & Johnson, 
cited by Grimmett & Crehan, 1990, p. 219). Vietnamese student teachers, whose 
conception about teaching was constructed in their long-lasting experiences of 
teacher-centered education, could not change their conceptions of teaching easily. 
When they were confronted at the first day with RME approach, which differs 
largely from their experiences at high schools, they may become reluctant to follow 
their teacher educator (Wubbels, Korthagen & Broekman, 1997).  

3.5.2 Theme two: A shift toward the realistic approach 

Theme two is identified by the group’s shift from the lecturing method to the 
realistic approach. After the student teachers finished their first version of lesson 
plan for Prisms in class, they were invited to work on the second prototypical ex-
ample: the pyramid problem. This problem was aimed to teach a theorem of space 
geometry in Vietnamese textbook Grade 11 (ages 16-17) that was called Theorem 
of the projection of a triangle:

Let S be the area of a triangle, S’ be that of its projector and  be the angle be-
tween the triangle and its projector. We have: 

cos.' SS

Figure 5.2: Theorem of projection 

If ABOMABSMOABSO ;);(  then OMSSS SABOAB
ˆcos.

The pyramid problem invites students to explore ways in which one can calcu-
late the height of a pyramid when one is not allowed to climb or enter it. The idea 
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for the context of this problem was derived from a story from the history of mathe-
matics. When Thales visited Egypt, the Egyptians who admired him very much 
asked him to tell them how to measure the height of a pyramid without climbing or 
entering it. Thales solved the problem by putting a cane next to the pyramid and 
waited until the shadow of the cane equaled the length of the cane. At that moment 
he measured the shadow of the pyramid because it also equaled the high of the 
pyramid as in the case of the cane (see figure 5.3). 

Figure 5.3: Thales’ solution 

In fact, there are many solutions for this problem. Another solution is to calcu-
late SO (see figure 5.4) based on the relation between SM, OM and the angle 

SMO ˆ :

SO = OM . tg SMO ˆ  = 
2
1 AB . tg SMO ˆ (*)

because AB and SMO ˆ  can be measured without climbing or entering the pyramid. 

Figure 5.4: Pyramid problem
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When the instructor introduced the pyramid problem to student teachers, card-
board models of pyramids were given to them. When student teachers worked on 
the pyramid problem, they were interested in the context of Thales’ story. They 
were enthusiastic to find out a variety of solutions for it. It was not difficult for 
them to transfer the contextual problem into a mathematics problem. They also eas-
ily found the solution (*) which can lead them to reinvent the theorem of the projec-
tion of a triangle. 

After student teachers finished the pyramid problem, three video tapes were 
shown (see the video tape program in section 4.2.1, Chapter 4). One of them dem-
onstrated a lesson taught by a mathematics student teacher in which he introduced 
the pyramid problem at high school. In the lesson, cardboard models of pyramids 
were used. Students discussed in groups to solve the problem. They were very in-
terested in Thales’ story and enthusiastic in finding solutions for the problem. They 
discussed some solutions in class. One of the students suggested the solution (*). 
With the help of the teacher, they reinvented the theorem of the projection of a tri-
angle themselves, based on that solution. The pyramid problem engaged students in 
a contextual situation in which they can work with mathematics tools to reinvent 
the theorem. Thus, it can be seen as an example of a lesson using RME and it shows 
how Dimensions 1, 2 and 4 develop. 

The following ideas can be seen as representative of the student teachers’ ideas 
collected from the class discussion about three lessons showed in the videotape 
program: 

Khoi and Tam [they have the same idea]:  
The traditional class was boring. Teacher explained and students copied 
and that’s all. 

Quy:  
I like the pyramid and exponential function lessons most. Pupils in these 
classes were active… they presented, exchanged and justified ideas with 
others. 

After comparison between the traditional and realistic classes, Quy, Khoi and Tam 
decided to revise their lesson plan. Concretely, they planned to provide students 
with  activities of cutting cardboard to make prisms; observing the cardboard prism 
and non-prism models to find the characteristics of their faces and side, and com-
paring these characteristics to produce definitions of a prism themselves. Then, the 
teacher helps students to correct their definitions (see Appendix C: Lesson plan for 
Prism of Quy, Khoi and Tam). A list of questions to guide student teachers in ana-
lyzing their lesson plan was given to them. These questions can be found in the 
lesson plan of Quy, Khoi and Tam. 

In order to investigate what the three student teachers’ think about their lesson 
plan, their journal writing was analyzed.  

Khoi had many concerns about pupils’ attitudes and their ability to learn with 
realistic activities. He wrote:  

Traditional or new teaching methods, which methods of teaching should I use to help 
students to acquire knowledge easily? Will students be interested if I provide them 
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with activities such as measuring, drawing, paper folding, cutting, gluing, etc? How 
would the students participate in these activities? Should I introduce the definition to 
students or let students produce it by themselves? I think if I teach the lesson with the 
traditional approach, students would be bored, passive in learning, they only play a role 
of someone who receives knowledge and memorizes it. As a result, I could not enhance 
the pleasure in learning as I expected. Thus, I decided to suggest the realistic approach, 
which I think enables students to learn in active ways.

Khoi' s hypotheses about students’ learning led him to a choice of means and 
ends of his teaching:  

Concretely, students are asked to make cardboard models (with the guidance and help 
of the teacher) and observe the models to find the characteristics of Prism.  

He used dimensions 1 and 2 and RME in activities he planned:  
In Activity 1 [of the lesson plan], the teacher and students will work together, the task 
that the teacher requires the students to do is not very complicated. The teacher sug-
gests the students work in groups. That enables their cooperation with the other group 
mates. Thus, with the good relationship between students and between the teacher and 
students a friendly classroom atmosphere would be established. Further, when the stu-
dents are guided by the teacher to make objects, they will be very interested, pleased 
and ready to learn new knowledge with those objects. The classroom atmosphere 
would be nice (Dimension 1). 

Besides, after the students finished their product (models) they are asked to observe 
models and answer teachers' questions (in activities 2, 3).  These activities enable the 
students to develop Dimension 2 when they are allowed to make their own interpreta-
tion. This is the phase of constructing meaning. Then the teacher shows the students 
non-examples he helps them reinforce knowledge they just got, help them to store 
knowledge longer as well as develop their abilities of analyzing, comparing and rea-
soning. As well as this, the teacher asks the students to base the characteristics of mod-
els on their observations to produce their own definitions, which help them to store 
knowledge. This is the phase of organizing information and storing knowledge. RME 
also can be seen in the lesson, because the lesson teaches students how to solve prob-
lems of real life (cutting and gluing to make models of prisms) as well as organize and 
store information. 

Like Khoi, Tam also deliberated between the traditional and realistic approach: 
If the students are asked to observe given models they would not have a good under-
standing and memory about the characteristics of a prism. On the contrary, if I ask the 
students to make a number of models by themselves, they could realize the characteris-
tics of prism. 

But it seemed his biggest concern was the time pressure:  
But in this case the lesson will consume a lot of time. In the case I introduce the defini-
tion to students and then draw figures to illustrate the definition, what I do is only 
transmitting knowledge to the students. Thus, my group decided to ask students to 
make models by themselves and we prepared the other models of prisms to be exam-
ples and non-examples in the lesson. 

Quy had concerns about students' pre-knowledge and mathematics level that is 
the background of learning with the realistic approach and asked himself how to 
help students to do the classroom tasks:  



92 CHAPTER 5

What is students’ pre-knowledge of the topic that is going to be taught in the lesson? 
Do I overestimate the students’ reasoning and realizing ability? If the students’ abilities 
are not strong enough to allow the students to participate in the activities of the lesson, 
what will I need to do? Will the students’ abilities be strong enough to allow them to 
finish successfully what I expected them to do? What are students’ questions that could 
be raised in the lesson? 

Some important changes in the three student teachers’ learning were recog-
nized in the theme. First, the three student teachers inclined to make a shift from 
teaching with the traditional approach to those of RME and DoL. That was sug-
gested when they put forward two criteria for their lesson plan: a good classroom 
atmosphere and activities for students to do and to construct knowledge. They sug-
gested activities with concrete materials for students to experience and decided to 
let students construct the definition themselves. Second, the three student teachers 
had images and beliefs about pupils’ ability to construct knowledge. They had hy-
potheses of the reactions of students according to their plan. They described how 
the classroom atmosphere would be and mapped out a learning route along which 
pupils can find the intended mathematics for themselves.  These changes might be 
caused by the videotapes program.  

Khoi had understandings about DoL and RME. That was in evidence from his 
journal writing and the presentation of the group’s lesson plan, in which he made an 
accurate analysis of the possibilities of the development of Dimension 1 and 2. 

3.5.3 Theme three: Deliberation among teaching strategies  

At the end of the course, the second lesson planning assignment was started (see 
assignment 2 in box 5.2, section 5.2.2). Quy, Khoi and Tam did not start with the 
selection of topics in textbooks but tried to find real life problems, which can be a 
starting point of a mathematics lesson in high school. At the beginning of the dis-
cussion, Quy presented several contextual situations that can be a starting point of 
the lessons. Tam suggested an idea that the instructor presented in the class for the 
lesson on arithmetic progression: “Saving Box”. The saving box problem is a story 
about someone who decides to save money in a box. He plans to increase the 
amount of saving money every week. Students are asked to calculate the number of 
weeks it takes to save the amount of money he wants. In this problem, students re-
invent the concept and formulas of progression and experience with solving equa-
tions. At the next stage, one of the students proposed another idea: 

Excerpt 4: Quy’s idea about the stadium project is very interesting… but too com-
plicated

15. Quy:  

I have another idea … I shall call for a competition … a project … to de-
sign the stair of Stand A of Cantho Stadium… something like the coconut 
candy problem… I will call for a competition to design the stair… when 
students design the stair… its sides are progressive... If I ask them to 
draw each step separately, not only the height but also the width and 
length are progressive... And in the second phase I shall ask students to 
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make an estimation for building the stair, they have to make tables, work 
with function. 

16. Khoi:

It is a good idea. 

17. Tam:  

Uhmm… Quy’s idea about the stadium project is very interesting… but 
too complicated… you cannot deal with the time pressure. 

18. Khoi:

Most of the tasks of the project can be done at home. 

19. Quy:  

Yes, that was what I thought... the most important thing is students will 
learn independently and what they learn will be stored in their long-term 
memory. 

(light silence) 
20. Tam:  

It is not necessary to have a plan like this. Take a lesson… a “realistic” 
lesson.

21. Quy:  

We saw how our instructor worked with us on the coconut candy problem 
in our class, didn’t we? 

22. Tam:  

It must be very different at high schools… The context of our lesson is 
different from our methods class… Our instructor developed the coconut 
candy problem step by step in a long time ... It is not possible to do that at 
high schools. 

23. Quy:  

Yes, I agree with you that the context of our lesson will be different from 
our methods class. But teaching with the project like this is realizable. It 
is a challenge but not a problem. 

24. Tam:  

I think the more teaching is simplified, the better it is. 

Although Khoi liked the stadium project, at the end of the discussion he de-
cided to cooperate with Tam to plan the lesson of Saving Box. The following ex-
cerpt, which was collected from the supervision discussion between Khoi, Tam and 
the instructor, illustrates why Khoi and Tam made their decision: 
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Excerpt 5: Pupils also need to be taught static knowledge and solve academic prob-
lems that prepare them for examinations

4. Tam:  

The stadium project takes so much time. I want to have a normal lesson 
that means it can be covered in one or two periods. 

5. Khoi:

Quy's idea is really interesting but it is difficult for a student teacher to 
teach a lesson like this at the beginning of teaching… It is rather unfamil-
iar for schoolteachers... The saving problem can also provide students 
with learning in active ways. 

6. Thuy:  

It is all right… So, what will you plan to do? 

7. Khoi:

I shall introduce the problem to pupils and then, give pupils 5 minutes to 
discuss the solution in groups and then, in class. Then, I will ask them to 
construct the definition. Then, give them another 5 minutes to discuss to 
find the formula of sum. 

8. Thuy:  

What will you do if after 5 minutes working on the problem, pupils could 
not come to the definition or formula as you expected. 

9. Khoi:

We shall help the pupils… We shall explain them what they need to do to 
get the definition or formula. 

10. Thuy:  

How do you think about letting pupils work on mathematics activities un-
til they themselves reinvent the knowledge of the lesson? 

11. Tam:  

We agree that is good for pupils but we cannot allow pupils to work so 
long on the tasks because we do not want to “burn” our lesson plan… 
Pupils also need to be taught static knowledge and solve academic prob-
lems that prepare them for examinations. 

12. Thuy:  

So, you prefer the traditional approach. 

13. Khoi and Tam:  

No… no. 

(laughter)
14. Khoi:

I saw Dimension 1 and 4 in the lesson because the lesson is going to start 
with a real life problem... We will use example and non-example strategy 
to help pupils to learn the concept of Arithmetic Projection… But we 
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would like to discuss the three phases with you to help students to con-
struct the formula of the sum ... it is procedural knowledge. 

15. Thuy:  

So you want to use DoL to teach your lesson. 

16. Khoi:

Yes, I do. 

17. Thuy:  

How about RME? 

18. Khoi:

Uhmm… (smile)… I see DoL is more easy for me to use than RME in 
planning a lesson. 

19. Thuy:  

What make you to be difficult to work with RME? 

20. Khoi:

I see RME is… difficult. It seems rather abstract to me... I could not find 
teaching strategies for the lesson in RME. 

21. Thuy:  

How about you, Tam? 

22. Tam (smile):  

Me neither. 

23. Thuy:  

It is alright if you want to start planning a lesson with DoL. But take your 
time to study the theory of RME more carefully, especially examples of 
RME and analysis of these examples and then, compare DoL and RME, I 
think you will feel more easy with RME. 

24. Khoi (smile):  

I will do that later. 

25. Thuy:  

OK, shall we continue discussing your lesson plan? 

Then, the discussion was focused on finding activities, which can help students 
to learn the formula of sum according to three phases of teaching procedural knowl-
edge, which was suggested in Dimension 2: Construct model, Shape and Internalize 
procedural knowledge. The conversation above illustrates two features of Khoi’s 
practice. First, Khoi used DoL as a guide to plan the lesson and referred to it. He 
used the example-non example teaching strategy which is suggested by Dimension 
2 to help students to construct the definition of arithmetic progression. He used DoL 
to analyze his teaching plan (utterance 14). Second, Khoi and Tam found that DoL 
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is more easily to learn than RME (utterance 20 and 22). This feature will be ana-
lyzed in the next section.

3.5.4 Reflection on the practical section of the methods course  

In planning a lesson with RME and DoL, the nine student teachers had fewer diffi-
culties in finding real-life contexts for their lessons than I assumed. They also 
showed their progression in using the theoretical framework provided by RME or 
DoL to redesign lessons of the current Vietnamese mathematics textbooks. It can be 
seen in the case of Quy. However, although Quy, Khoi and Tam all considered a 
real-life problem as an important starting point of their lessons, they can be distin-
guished by two features:  

Quy had many concerns about giving pupils opportunities to construct knowl-
edge themselves, but he could use his own learning experiences with RME in the 
course to put forth solutions to the expected problems of the context where his 
teaching will be embedded. He decided to experiment with a lesson which was too 
different from a traditional lesson.  

Differently from Quy, Khoi and Tam made a wise step toward student-centered 
education. They selected DoL to plan and analyze their lesson plan. They had con-
cerns about how to help students to learn in active ways but their biggest concern 
was how to survive at school. Although they liked to teach with DoL they tried to 
make their lesson not too different from a traditional lesson. This behavior are not 
unfamiliar with teacher educators who worked with student teachers who practice 
teaching in the Vietnamese context, where the traditional education is still favored 
in many schools. 

3.6 Different conceptions and appreciations of RME and DoL 

Quy’s lesson plan of the Cantho Stadium project is presented in Appendix D (see 
Appendix D: Cantho Stadium project). In Quy’s journal writing, he clearly de-
scribed his new conception about mathematics through analyzing the characteristics 
of the project: 

The Stadium project rose from a real life situation. This is one of historical context in 
which humans invented mathematical knowledge such as arithmetic progression, the 
procedure to calculate the sum of the numbers of Progression. Humans worked and in-
vented the rules, principles… of mathematics, then, generalize and formalize these into 
established mathematics. I give pupils opportunities to work with the stages of the Sta-
dium project in order to help them through experiencing problems of real life to think 
about how to solve problems and construct knowledge themselves. 

The change of Quy’s point of view on mathematics led him to reconstruct his 
previous conception about teaching when he answered the question, which was 
given for journal writing: 

Question: What do you get from the course that you think is the most im-
portant thing to you? 
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Quy wrote: 
I think what is the most important thing I learned in the course is the point of view 
about learning and teaching. Before learning RME and DoL I had thought teaching was 
simple; in order to teach the teacher only needs to understand what is presented in text-
books and then give a good explanation to students. That was why I used to think that 
after finishing high school, one can become a teacher at high school. Now, I think that 
in order to become a good teacher, I need to have good knowledge of the subject I 
teach and of education. 

Khoi and Tam’s perceptions of RME were different. According to them, RME 
told nothing more than mathematics should be taught in order to be useful. This 
idea appeared in Khoi and Tam’s journal writing at the end of the course when they 
reflected on what they learned from each theory. Khoi wrote: 

Realistic mathematics is very important to me. It taught me that we should teach 
mathematical knowledge that is close to real life. 

And the only thing from RME he wanted to use in his prospective teaching 
was “using real life problems in mathematics education”:

I will help my students to see how mathematics that they learned is used to solve prob-
lems of real life 

Tam also showed the same perception about RME in his journal writing: 
RME is meaningful to me: there were some moments I was very bored with learning 
because I thought that mathematics I have learned is not useful in real life. Through 
what I learned from RME I thought about my knowledge more deeply and found it was 
interesting. I will help my students to see how mathematics that they learn is used to 
solve problems of real life. 

Khoi and Tam appreciated DoL more than RME. That was evidenced in the super-
vision discussion with the instructor, where Khoi said he found concrete teaching 
strategies in DoL in the case in which RME could not give them many opportunities 
(I see RME is…difficult. It seemed it is rather abstract to me... I could not find 
teaching strategies for the lesson in RME, utterance 20, Excerpt 5). That idea was 
restated in Khoi’s journal writing:

Dimensions of learning provide me with a lens to look at the learning process. It pro-
vided me a new view about teaching and learning, which is suitable to the national 
educational innovation that I will experience in my prospective teaching. DoL also 
provides me with new teaching strategies that are fruitful to Vietnamese education in-
novation.

This finding suggests that RME was more easily to be appreciated and to use for 
student teachers than DoL. There are some fundamental differences between the 
two frameworks. 

First, DoL suggests behavior for teaching that cannot be found in the theory of 
RME. Second, DoL does not influence the content of the lesson. In the case of 
RME, student teachers have to change their conceptions of mathematics. This was a 
difficult step, which could not be taken earlier in the course. 
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Thus, DoL might be more appreciated than RME by “behaviorists” like Khoi 
and Tam who support the view that teaching consists of a large number of compe-
tencies, identified as behavior that can be trained in pre-service teacher education 
programs (Dunkin & Biddle, 1974; Gage; 1977). 

4 CONCLUSIONS AND DISCUSSION 

4.1 Student teachers’ change of their conceptions of mathematics and mathematics 
teaching and development of knowledge about RME and DoL 

With respect to the nine student teachers’ change of conceptions of mathematics 
and mathematics teaching we draw the following conclusions: 

Firstly, student teachers’ changes in their conceptions about mathematics and 
mathematics teaching were triggered by a conflict, which was caused by their per-
ception of the differences between their previous conceptions about learning and 
teaching and those of RME. They learned mathematics with the traditional ap-
proach and were recognized as being good at mathematics. They believed that the 
traditional approach was a good way to learn mathematics. But after learning 
mathematics with the realistic approach, they found that realistic learning seemed 
more interesting and meaningful than the traditional way. This conflict led the stu-
dent teachers questioning the ways in which mathematics should be taught and 
learned. The question, which could not be resolved with their current conceptions, 
was a catalyst for a conceptual change (MacKinnon, 1992). The discussions and 
journal writing supported student teachers’ reflection on their previous and recent 
learning experiences to find new understandings about RME and DoL. An example 
of student teachers’ knowledge construction can be seen in the quotations of student 
teachers’ discussions about Dimension 1. In these discussions, student teachers re-
flected on their learning experiences at high schools and their experiences as a 
Vietnamese citizen and exchanged individual ideas with each other to come to new 
understanding about the influence of classroom atmosphere, intrinsic and extrinsic 
motivation on Vietnamese students’ learning. Another example of student teachers’ 
construction of knowledge can be found when we repeat the quotation from a stu-
dent teacher’s journal writing, which was presented at the end of the section 3.2.3 in 
this chapter. 

… After several discussions, we formulated the rule for sale but then, when we went 
onto details of the proposed rule, we realized that our proposed rule still had unaccept-
able weaknesses. At that moment, not one of us could find a way to improve our pro-
posal. We stopped the discussion and kept thinking about how to improve our proposal 
policy. One week later, we met to discuss again and were successful in working out the 
solution to our problem. I saw that working in the group generated opportunities for me 
to cooperate with others to solve problems. I also recognized that group discussions are 
very necessary in the learning process. 

According to RME, learning mathematics should take place in social commu-
nication (Freudenthal, 1978, 1991). Students should be given opportunities to work 
with each other in groups when they learn mathematics. The quotation above shows 
that reflection on learning experiences with the coconut candy problem resulted in 
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student teachers’ change in perception of the benefits of learning mathematics in 
groups, which can be seen as a background for them to understand that characteris-
tic of learning mathematics introduced by RME. That was evidenced in their lesson 
planning later. However, because of the lack of examples of how to organize and 
manage students’ learning in groups in Vietnamese context, Quy, Khoi and Tam 
questioned the possibility of the realization and efficiency of this kind of learning.  

In order to help student teachers deal with their questions, a videotape program 
was shown. The videotapes provided student teachers with informative images of 
teaching with the student-centered and the teacher-centered approaches in the con-
text in which they are going to teach (Nguyen, 2001). After realizing that high 
school students were active, enthusiast and successful when they learned lessons 
taught with the student-centered approach and that those attitudes could not be seen 
in lessons taught with the traditional approach, Quy, Khoi and Tam became pas-
sionately involved in the content area, which they are going to teach, and through 
RME and DoL came to understand how people come to learn this content area.
These understandings formed a background for them to produce their own lesson 
plans.

However, it should be noted that there was a difference between individual 
abilities of student teachers to reflect and this difference had their impact on two 
aspects: (1) the change in their point of views about RME and DoL and (2) their 
own productions of RME/DoL lessons.  

With regard to the first aspect, it was clear that Quy was willing to change his 
traditional point of view about teaching. That can be explained in that he realized 
the benefits of this kind learning and teaching while the others could not.  

With regard to the second aspect, it can be seen that student teachers’ reflec-
tions on their learning experiences affect their own products (MacKinnon & Erick-
son, 1988). There was evidence in the quotations from the group discussions show-
ing that Quy’s understanding, based on his reflection on his own learning experi-
ences in the coconut candy problem, enabled him to propose solutions to expected 
problems of the contexts within which his stadium project was developed. That 
cannot be seen in the case of Khoi and Tam. Although both Quy, Khoi and Tam 
experienced the examples of RME and DoL lessons taught by the instructor, their 
products based on these examples were different.  Khoi and Tam took the instruc-
tor’s idea of the saving box problem for their lesson seriously and did not have their 
own ideas for activities with which students should enable to reinvent knowledge. 
Their production can be seen as a reproduction of Thuy’s idea. In the meanwhile, it 
can be concluded that Quy’s project lesson - Cantho Stadium project (see Appendix 
D: Cantho Stadium project) was his own production. Although Cantho Stadium 
project had some similarities with the Coconut candy problem, there was a big dif-
ference between them. They both took the form of a student project and the way to 
introduce these projects to students was similar. The difference was that the 
mathematics activities Quy created for his lesson such as measurements, drawing 
the stairs etc were different from those of the coconut candy problem.  
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In summary, the results of the methods course give some insight into how the 
theoretical framework for educating student teachers that we studied in the research 
was applicable and appropriate in the context of a methods course.  

Because reflection was considered as a mean by which student teachers con-
struct knowledge (Schön, 1983, 1987; MacKinnon, 1986; Korthagen, 2001), an 
important remark about the results of the methods course should be made here. 
Since reflection is a very sensitive and individual process and a safe environment is 
a necessary condition for reflection (MacKinnon & Erickson, 1988), the question 
might be raised how to develop student teachers’ reflection in the context of a 
course, such as the methods course with a big number of students, who were reluc-
tant to show their individual ideas in a big group. In the research, journal writing 
played an important role in enabling and nurturing the development of each student 
teacher’s habits of reflection. The student teachers, who were stimulated by ques-
tions formatted for their journal writing, were enthusiastic to show their personal 
feelings, thoughts and emotions about teaching and learning. Individual reflection 
proceeded when student teachers received the instructor’s feedback very regularly. 

4.2 Student teachers’ attitudes toward RME and DoL  

Some of the nine student teachers were interested in RME and DoL because they 
found new teaching strategies to fulfill the needs of Vietnamese educational innova-
tion in these theories. From the analysis of the case of Quy, Khoi and Tam, it can be 
seen that the three students used these notions to a certain extent in their lesson 
planning. Quy changed the content of the lessons and Khoi and Tam did not. 

However, the less successful aspects of the course should be analyzed. Fuller 
and Brown (1975) argued that student teachers have concerns about the limitations 
and frustration in the teaching practice, about the varied demands of teaching ap-
proaches and about their survival in school contexts. The central problem of the 
methods course was that student teachers were reluctant to abandon the traditional 
approach. For example, Hung thought that teachers should not spend the classroom 
time to develop Dimension 1. So, the expected time pressure on teachers con-
strained their willingness to accept the student-centered approach. Khoi and Tam 
did not want to teach lessons that use the student-centered approach to an extreme, 
such as the Coconut Candy problem or Cantho Stadium project. They found that 
these notions are interesting but cannot be realized in Vietnamese classroom prac-
tice. The problem was expected beforehand and I did not manage to solve it in the 
methods course. I found that Khoi and Tam were more willing to accept DoL over 
RME. Our explanation for this is that RME needs a further step to be taken by stu-
dent teachers that is they have to change their conception of what mathematics is. 



CHAPTER 6 

STUDENT TEACHER’S DEVELOPMENT
DURING THE MICROTEACHING COURSE 

The purpose of Chapter 3 has been to introduce Schön’s epistemology of practice, as 
a way to understand and research the learning process of student teachers. Schön’s 
three coaching models were presented as a conceptual framework to characterize a 
reflective practicum. This chapter demonstrates the link between this theoretical 
perspective and actual events in the clinical supervision of students during their 
microteaching course.  

1 SUB-RESEARCH QUESTIONS IN THE MICROTEACHING COURSE 

In this chapter the following sub-research questions are investigated: 
2.1 How do Vietnamese mathematics student teachers learn to plan a lesson using 
RME and develop DoL during the microteaching course?  
2.2 In which ways do Vietnamese mathematics student teachers’ reflection on their 
planning and teaching experiences with microlessons contribute to the development 
of their understanding about RME and DoL?  

2 SET-UP OF THE MICROTEACHING COURSE 

2.1 Goals of the microteaching course 

The aim of the microteaching course is to help student teachers to learn how to plan 
a lesson and experience the teaching of the lesson in a laboratory setting. This means 
that student teachers teach a lesson for a group of their peers, who act as high school 
pupils. 

We expected to achieve two goals in the microteaching course: 
1) Students learn to create teaching activities for a lesson using RME and DoL, 
that is design a relevant lesson plan with these activities and evaluate the plan. 
2) Students foster their habits of reflection through reflecting on their process of 
planning and performing their microlessons. 

2.2  Organization of the microteaching course 

The instructor of the course worked with two groups of 16 students in this course. 
The assignments are: 
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1) Each student teacher was asked to design a lesson which can be taught within 
the period of 20-30 minutes. A choice could be made from 32 texts from school-
books selected by the instructor. The reason for selecting these texts was that follow-
ing the school curriculum, student teachers will be teaching these texts during their 
practicum. Most of them were inclined to select a text about which they already had 
ideas for teaching or believed they understood it well. In addition, they also were 
allowed to select any topic or topics beyond these 32 texts to teach.
2) Each student worked with 15 other students in the group. The lesson was given 
firstly to the students in her/his group and the second time to the other group. The 
student teachers were given questions to guide them to plan a lesson (see Appendix 
E: Questions for planning and reflection on planning a microlesson). The instructor 
discussed the microlesson plan with each student before teaching. After a student 
finished the lesson, the group gave their opinions about the lesson and thereafter, a 
supervision discussion about the lesson between the instructor and the student en-
sued.  

2.3 Theoretical framework for supervising student teachers in the microteaching 
course

Student teachers were allowed to select their own teaching approach for their les-
sons. However, the goal of the supervision of the instructor was to help her students 
to think about the application of RME and/or DoL in their lesson plans. In order to 
achieve this goal, the instructor applied Schön’s three coaching models. 

Along with the supervision discussions, the instructor nurtured student teachers’ 
reflection by inviting them to use their journal to reflect on their learning process. At 
the beginning of the course, the questions to stimulate student teachers’ reflection on 
their microlessons were given to the student teachers (see Appendix F: Question for 
reflection on a microlesson). 

3 FINDINGS  

Among the data which were collected from nine subjects, those from An, Khoi and 
Quy were most informative. Thus, they will be analyzed in this chapter. Data consist 
of the supervision discussions between the supervisor of the course and each of the 
three students, their journal writings, the video tapes of their microlessons and class 
discussions about these lessons.  

With regard to the first sub-research question (How do Vietnamese mathematics 
student teachers learn how to plan a lesson using RME and develop DoL during the 
microteaching course?), I will present: 
1) The ways in which student teachers referred to RME and DoL in their lesson 
planning. 
2) The ways in which student teachers learned to create teaching strategies for 
their lessons.  

With regard to the second research question (In which ways do Vietnamese 
mathematics student teachers’ reflection on their planning and teaching experiences 
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with microlessons contribute to the development of their understanding about RME 
and DoL? ), I will present:
3) How student teachers’ reflection on their experiences of planning in the course 
gave them new understanding about planning and teaching a lesson with RME and 
DoL. 

3.1 Student teachers’ opinion about students’ motivations and contextual situations 
for a lesson 

A student teacher who taught a lesson had the role of teacher while fellow students 
had the role of “high school students”. Thus, the word “students” that the instructor 
of the microteaching course and her students used in supervision discussions refers 
to high school students. The schedule of the three subjects is presented in Appendix 
G: Time table of An, Khoi and Quy’s microteaching. 

The following analysis is based on the first supervision discussion between 
Thuy and each of three student teachers: Khoi, Quy and An. 

Episode 6.1: A children’s story for the lesson of the limit of the sequence of num-
bers (This episode is quoted from Khoi’s discussion 1, Date 2nd Nov 2003)
The following excerpt of the supervisor discussion between Thuy and Khoi who 
planned the lesson of the limit of the sequence of numbers.  

1. Khoi:

I intend to start the lesson by telling the fable of the race of Rabbit and 
Tortoise because I think most students know and like that fable. In the fa-
ble they start racing at the same position and although Rabbit runs too 
much faster than Tortoise he lost in the race because he took much time to 
relax along the journey. But in this lesson I shall invite students to look at 
the problem about that race from a mathematics perspective. I combined 
the fable with a rationalization in the history of mathematics… I shall put 
Rabbit at 100 m behind Tortoise at the moment they start racing and tell 
students… I shall tell students that someone says that Rabbit can never 
beat Tortoise because at the moment Rabbit got the previous position of 
Tortoise, Tortoise left there for the next position… That means there is 
always a distance between them: the distance between the previous and 
next position of Tortoise. Then, I shall ask students to show their ideas 
about that reasoning. 

2. Thuy:  

Okay. Then, how do you connect this problem to the lesson? 

3. Khoi:

After introducing the problem and the rationalization I shall write the 
word “definition” on the blackboard and say: “All of you have learned se-
quence of numbers already, who can give me an example of sequence of 
numbers?”… If students do not give me a sequence of number 

u n n
n
2

12 , I shall invite them to consider it. I shall invite a student to 

come to the blackboard to describe the sequence of numbers in graphic 
form. 
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4. Thuy:  

Why do you want students to give you examples of sequence of numbers? 

5. Khoi:

Because I want them to recall the concept of sequence of numbers and 

lead them to an example that is presented in textbooks: u n n
n
2

12

6. Thuy:  

I do not think you need to recall that concept… Let’s see what you have 
done until that moment… you showed them the problem of Rabbit and 
Tortoise already… 

7. Khoi:

Yes, I did but I shall not solve it at that moment. I shall leave it at the end of 
the lesson. 

8. Thuy:  

What do you expect students to do at that moment [after you introduced 
the problem to them and before you teach the example from textbooks]? 

9. Khoi:

I expect them to work out the sequence of numbers that represents the 
times Rabbit passes distances between him and Tortoise… I shall put 
some numbers in the story for my students to work on. For example, the 
velocity of Rabbit and Tortoise, the distance between them when they start 
racing.

The story to start Khoi’s microlesson was based on Zeno’s paradoxes about Achilles 
in the history of mathematics and the fable of Rabbit and Tortoise by La Fontaine. 
Through the discussion about this story, Khoi’s application of RME and DoL in 
planning the lesson became apparent. With regard to Dimension 1, he created the 
fable aiming at making students to be interested in the lesson (… I intend to start the 
lesson by telling the fable of the race of Rabbit and Tortoise because I think most 
students know and like that fable…, utterance 1, episode 6.1). The story is a contex-
tual problem where high school students deal with an imaginable phenomenon. 
Thus, the problem which is raised from the story can be seen as a realistic problem 
in terms of it being experienced by learners as real and personally interesting.  

Another example of student teachers’ intention to create intrinsic motivation 
can be seen in the discussion between Thuy and An as following: 

Episode 6.2: When my teachers asked me to solve a mathematics problem, I tried to 
solve it… (This episode is quoted from An and Thuy’s discussion 1, Date 3rd  Oct 
2003)
An selected the lesson to teach the procedure to solve the multiply equation (ax + 
b)(cx + d)...(kx + m) > 0. The text of the lesson is presented in Appendix H: Multi-
plication equation (ax + b)(cx + d)...(kx + m) > 0. A part of the discussion (from 
sentences 4- 18) that is informative is presented and analyzed below: 
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4. An:

I will begin with....because students learned about how to solve the equa-
tion such as ax + b > 0 already, I will ask them to solve each equation in 
the expression (x - 2)(x + 3)(1 - 4x) > 0...for example I ask them to solve x 
+ 3 = 0 then I will ask students to find the sign of x + 3...for example, if x 
> -3 then x + 3 is positive and if  x < -3 then x + 3 is negative. Similarly, I 
will ask them to solve the equations with (x + 3) and (1 - 4x) and then I 
will show the students how to make a table of signs. 

5. Thuy:  

So, you will start the lesson with asking students to solve a mathematics 
problem. 

6. An:

Yes, I will. 

7. Thuy:   

Do you think how the problems you ask students to solve would motivate 
them to learn the lesson? 

8. An:

I think in this way... because I do not solve but I ask students to solve 
problems, they must be curious so that they will be motivated to think 
about it. 

9. Thuy:  

What is in the problem that can make students curious so that they would 
be motivated to solve it? 

10. An:

Because I ask them to solve it.  

11. Thuy:  

Why do you think when you ask students to solve it, they will be curious? 

12. An: (smile) 

...uhmm... I believe that. 

Experiences showed that in planning the first lesson plans, because of the lack 
of experiences about teaching, student teachers usually misunderstand between what 
they want students to do and what students really want to do. An wanted to create 
students’ intrinsic motivation and believed that students will be motivated by the 
task she gave them. But the task itself seemed not interesting to students. Realizing 
that, Thuy invited An to look at her strategy from the perspective as a student: 

13. Thuy:  

When you were a pupil at age 14-15. Were you motivated by that kind of 
problems? 

14. An:

Uhmm... (smile)… When my teachers asked me to solve a mathematics 
problem, I tried to solve it because I like to be challenged. 
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What An presented in utterance 14, episode 6.2 above clarified her intention to 
create students’ intrinsic motivation. However, according to Thuy, An’s teaching 
strategy was not effective. Thus, Thuy invited An to make a shift to another perspec-
tive to look at the teaching strategy: 

15. Thuy:  

And how about others in class? 

16. An:

…Uhmmm... I did not think they like that kind of problem because they 
did not like mathematics 

17. Thuy:  

I see students at schools do tasks which teachers asked them to do but I am 
not sure whether they are interested in doing the tasks.  

18. An:

But I do not know any other ways to introduce this lesson. 

The reason for An to select that teaching strategy was found in the rest of the 
discussion: 

Episode 6.3: I want to do that but...It is really difficult for me.... (This episode is 
quoted from An and Thuy’s discussion 1, Date 03rd  Oct 2003)
Thuy decided to recall Dimension 1 to propose a theoretical framework to An: 

19. Thuy:  

Can you summarize what is introduced in Dimension 1? 

20. An:

(silence) 
21. Thuy:  

Dimension 1 is about creating a good classroom atmosphere and students' 
good attitudes toward learning. Students are accepted by their peers and 
teacher etc. Do you have any teaching strategy to develop Dimension 1 
somewhere in your lesson? 

22. An:

I imaged Dimension 1 would be developed in my lesson but I cannot de-
scribe that to you. 

It seems An was not clear about Dimension 1 which emphasizes creating students’ 
intrinsic motivation. 

23. Thuy: 

Could you tell me where in your plan you think Dimension 1 could be de-
veloped? 

24. An:

In the middle of the lesson ...here...I will ask students to discuss in groups. 
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25. Thuy:  

OK, that's a nice idea. You can do something here to help students to co-
operate with each other and with you ...When students discuss in groups 
you should go around the class and help them to cooperate with each other 
and that also help you to have good relation with your students... But I still 
wonder whether we need to motivate students at the beginning of the les-
son? 

Because Thuy took the lead to explain how Dimension 1 could be developed in 
An’s teaching strategy, it was not clear whether An knows how a group discussion 
can be used to develop Dimension 1.  

26. An:

... I want to do that but... It is really difficult to me.... 

27. Thuy:  

Last week, your classmate Nam taught the lesson before your lesson... 
Nam created the story which leads students to solve equation ax + b < 0 
which were the topic of his lesson... If you are interesting in that idea, you 
can talk with Nam. He taught the lesson already and had ideas about it 
from everyone in his group and me... 

The story was introduced by Nam as follows: “Rabbit asks Tortoise to have a 
race with him. Rabbit allows Tortoise to start 1 hour before him. Tortoise knows that 
Rabbit runs 1.2 km/h faster than him. If Tortoise tells you how fast he runs, can you 
tell Tortoise the minimum time Rabbit needs to come up with him in the race?"   

28. An:

I have listened to your discussion with him. 

29. Thuy:  

Ah... it is good. What do you think about Nam' s story? 

30. An:

It is very nice... I like that story... it is good for starting. 

31. Thuy:  

I think Nam's story would be interesting to students because the story of 
the race between Rabbit and Tortoise always makes sense to young chil-
dren... Did you learn the story of the race between Rabbit and Tortoise 
when you were a child? Do you like it?  

32. An:

I did think about how to start the lesson in that way... a story ... but I could 
not find a story which lead students to the equation I will teach... Nam 
taught the equation ax + b < 0, it is not difficult to find the story which 
lead students to that equation. But in my case, I teach the multiply equa-
tion, it is really difficult to create a story which can lead students to that 
kind of equation... Is it possible to find a story for this lesson?  

33. Thuy: 

I think it is possible.
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34. An:

I will try to think about it again. 

It can be concluded that the first reason for student teachers to not implement re-
alistic activities in their lesson plan was that, even if they wanted to create teaching 
activities for the student-centered approach, their lack of experience does not allow 
them to do that (I did think about how to start the lesson in that way ...a story ...but I 
could not find a story which leads students to the equation I will teach...., utterance 
32, episode 6.3). 

Other student teachers focused on creating their students’ extrinsic motivations. 
The following excerpts of the supervision discussions between Thuy and Quy - a 
microteaching student who planned the lesson of Dihedral - to illustrate that. 

Episode 6.4: A proverb about the father love (This episode is quoted from Quy and 
Thuy’s discussion 1, Date 04th Nov 2003)

1. Thuy:  

How do you plan to teach the lesson?

2. Quy:

I plan to begin with a question. I will ask students: "Mathematics or Lit-
erature, which subject you like to learn?" I think learners will say they like 
to learn Literature. I will ask them to read a proverb which is about the 
role of father in children’s life… You know… we have a proverb: "A 
child who is fatherless is like a house which has no roof". From the figure 
of a "roof", I will introduce the definition of Dihedral. 

Quy’s teaching strategy was very much in line with a traditional approach, 
where the teacher leads students to the context that regards the text which is to be 
introduced to the students. But the context is not used by students to construct 
knowledge themselves. Instead, teachers will transmit knowledge they want to teach 
to the students. (… From the figure of "roof", I will introduce the definition of Dihe-
dral…, utterance 2, episode 6.4). 

3. Thuy:  

Why do you want to begin the lesson in that way? 

4. Quy:

Because I think I can motivate students to learn the lesson when I recall 
their family love…. They know that their parents always have strong ex-
pectation to their learning achievements at school. Another reason is that 
in the proverb the picture of a roof is recalled and that is also the picture of 
a dihedral. 

In utterance 4, it was clear that Quy considered students’ good attitudes toward 
learning and the use of a realistic context as important points for his lesson. But Quy 
addressed extrinsic motivation and this might be caused by pupils’ perceptions on 
parents’ expectation to their academic achievements.  

Quy had two problems with his teaching strategies. First, talking about the lack 
of the father’s supports of the fatherless children might lead to an unexpected out-
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come from fatherless students. Second, making a shift from a social context to a 
mathematics context is not easy for them to do. These problems were framed for 
Quy to think about: 

5. Thuy: 

So, you want students to recall the father love that is metaphorical for the 
picture of a roof and start the lesson of Dihedral from that picture, don’t 
you?  

6. Quy:

Yes, I do. 

7. Thuy: 

But do you think students would be able to shift from the social context 
you recall to a context of a mathematics lesson smoothly? 

8. Quy:

Uhmm... May be or may be not… I am not sure… but I think may be stu-
dents would be able to do that if I help them. For example, I will say: “The 
roof represents your father’s love but in mathematics it represents another 
thing, that is a dihedral” and I introduce the definition of dihedral.

9. Thuy: 

I don’t think it is a smooth way. There is something not coherent between 
two contexts.  

10. Quy:

Uhmm… Yaa. 

11. Thuy:  

Another thing I am thinking about is that… do you think about how sensi-
tive young students are? If in your class there are some students who do 
not have father, they would feel sorry for themselves, they will think about 
their poverty and be distracted from following the lesson anymore.  

12. Quy:

I think that… that might happen… I see. 

13. Thuy: 

So... Try to think about another way to introduce the lesson. 

14. Quy: (sad voice)  

I did. I tried to find another way to help students to have good attitudes 
toward learning the concept of Dihedral but I was not successful... I kept 
thinking about it for a long time but I could not find a nice idea for it... it is 
really difficult to me... 

15. Thuy: 

It is fine. Don't be disappointed. What happened to you is the common 
problem of student teachers at the beginning of their practice because you 
do not have many experiences for planning a lesson. You experienced 
with planning lesson plans with DoL or RME in the methods course but 
these experiences are not enough for you to become a mathematics 
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teacher, that is why we continue to reinforce your experiences in this 
course. When you have more time to think about teaching ideas or refer-
ence ideas from many resources or you have more teaching experiences 
you can deal with this problem more easily. I see you want to start with 
the picture of a roof, that is a good idea I think. But it is also possible to 
start the lesson with a house instead of only its roof. For example, you can 
invite students to work with cardboard models of houses like this (Thuy 
draws figure 6.1). I am often interested in cardboard model houses when I 
go to exhibitions. Do you think lovely cardboard houses might be interest-
ing to students?  

Figure 6.1: A Vietnamese house 

16. Quy:

That was what I also thought before the idea about the proverb... I planned 
to give students an activity with cardboard house models but I decided to 
leave that activity at the second part of the lesson… after I introduce the 
definition of Dihedral... [I will give students that activity] when I teach the 
angle of dihedral. I will invite students to make roofs for given cardboard 
houses. I will give them cardboard houses without roofs...and ask them to 
make roofs for the houses… This is a model of real life activity... I will 
ask them to work in-group… That work leads them to experience with the 
angle between two parts of a roof and it is the angle of dihedral and helps 
them to see how the mathematics they learn is implemented in real life ac-
tivities. Then, I will introduce the definition of the angle of dihedral. 

In the two excerpts above, it is clear that student teachers wished to address stu-
dents’ intrinsic motivations and use realistic contexts for their lessons but because of 
their lack of teaching experience, they did not succeed in realizing this. Instead, they 
fell back to teaching strategies of the teacher-centered approach. This became appar-
ent in Quy’s journal writing: 

I felt that there were some things not relevant in my plan before I presented it to you. 
For example, I felt that it is not good to start the lesson by asking pupils to read the 
proverb "A child without a father is like a house which has no roof" because this activity 
will lead pupils to a literature context rather than a mathematical context. But it seems 
because I could not find another idea that would be better than that idea, I tried to im-
pose that idea on the lesson and neglected to take the unexpected consequences that 
might be caused by it into account. Further, I thought that I would discuss this with you 
to see how you feel and what you think about that idea. You are really sensitive to my 
concerns. You recognized that my strategies could not serve my purpose, where I was 
still confused, then you helped me to improve my own ideas for the lesson plan. It 
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seems as human beings we are influenced by our own inertia, we try to keep following 
the way we are going on even when we realize that way is not a good way. 

3.2 Reflection on the first round of the supervision discussions 

It was clear that the three student teachers considered students’ motivation and con-
textual situations as important points of their lessons. It showed that they wish to 
developed Dimension 1 and the realistic approach in their lesson. However, unlike 
Khoi, who found a contextual situation for his lesson from the history of mathemat-
ics and a children fable, An and Quy were not able to find a realistic context for their 
lessons. Instead, they inclined to use traditional teaching strategies. To deal with this 
problem, Thuy stimulated her student teachers to look at their teaching strategies 
from a students’ perspective. From this perspective, An and Quy found that their 
teaching strategies are teacher-centered. However, they were not able to think about 
other strategies for them to achieve their goal. After realizing that Quy’s and An’s 
abilities to create teaching strategies are limited, Thuy decided to use “telling and 
listening” mode to proceed her supervision. The characteristics of Quy and An’s 
learning and the effect of this model on their practice planning lessons will be ana-
lyzed in the next section. 

3.3 Student teachers’ lack of understanding and experiences about how to help stu-
dents to construct knowledge  

Although student teachers considered students’ motivation and the use of realistic 
contexts, they were inclined to introduce the text of the lesson instead of giving stu-
dents opportunities to construct knowledge themselves. The following episodes that 
are collected from the discussion between An and Thuy illustrate that. 

Episode 6.5: I think it is Dimension 2 (This episode is quoted from An and Thuy’s 
discussion 1, Date 03rd  Oct 2003)

37. Thuy: 

What kind of knowledge do you teach in this lesson? 

38. An:

I teach procedural knowledge. 

39. Thuy: 

What is the procedural knowledge here? 

40. An:

How to solve the multiply equation (ax + b)(cx + d)... (kx + m) > 0 

41. Thuy: 

Do you think about Dimension 2 here? 

42. An:
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When I ask students how to find the sign of ax + b they need to use their 
pre-knowledge... the theorem about the sign of ax + b that they have al-
ready known... I think it is Dimension 2. 

43. Thuy: 

You introduced the problem (x - 2)(x + 3)(1 - 4x) > 0 and then, students 
need to use the theorem to solve the problem... They applied the theorem 
they already know because they need to do that but it does not mean they 
construct the procedure to solve the equation... Dimension 2 is about how 
to help students to construct new knowledge based on their previous 
knowledge... in this case, how they use what they already know to solve 
the equation (x - 2)(x + 3)(1 - 4x) > 0 ?... What do you need to do when 
you solve that kind of equation? 

It can be seen in utterance 42 that An intended to facilitate students’ construc-
tion of knowledge. However, she did not have a teaching strategy which serves her 
purpose efficiently. The most important question for her was how to make students 
think about the reason for the first step. Determining the sign of each of the terms 
(ax + b), (cx + d),… is the first step of the algorithm for solving the multiplication 
equation. But for students, doing this activity without discovering the reason for it is 
nothing more than rigorously applying a mathematical rule that they already knew to 
solve a problem which was familiar to them. That means it is not an activity of con-
structing the algorithm. Here, it can be concluded that An was confused between 
“applying knowledge” and “constructing knowledge”. This might be the reason for 
her to propose a traditional teaching strategy unconsciously.  
 Some student teachers have strong educational ambitions for their first lesson, 
such as to care for and motivate the pupils, but because of a lack of experience they 
choose teaching strategies that may conflict with their educational ambitions 
(MacKinnon, 1992). That can also be seen in the case of Quy. Different from An, 
Quy used a realistic approach for his lesson. However, because of lack of experience 
he did not know how to make use of these activities efficiently in order to develop 
students’ construction of knowledge. Instead, he returned to the traditional approach. 
The following excerpt shows this: 

Episode 6.6: I did not think about that before (This episode is quoted from Quy and 
Thuy’s discussion 1, Date 04th Nov 2003)

17. Quy:

That was what I also thought before the idea about the proverb... I planned 
to give students an activity with cardboard house models but I decided to 
leave that activity until the second part of the lesson… after I introduce the 
definition of Dihedral...[I will give students that activity] when I teach the 
angle of dihedral. I will invite students to make roofs for given cardboard 
houses. I will give them cardboard houses without roofs... and ask them to 
make roofs for the houses… This is a model of real life activity... I will 
ask them to work in-group … That work leads them to have experience 
with the angle between two parts of a roof and it is the angle of dihedral 
and helps them to see how mathematics they learn is implemented in real 
life activities. Then, I will introduce the definition of the angle of dihedral. 
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Here, it can be seen that although Quy planned to provide students with a realis-
tic activity, he did not make use of this activity to promote students’ knowledge con-
struction. He did not plan to invite students to construct the definition of dihedral 
themselves. Instead, he returned to the traditional approach where he introduces the 
definition that is presented in textbooks.  

18. Thuy: 

It is a good idea. But I am thinking about whether you should ask students 
to make only the roof of a house or the whole house by cardboards. 

19. Quy:

I will only ask them to make roofs because I aim that activity at helping 
students to think about the angle of dihedral that is formed by roofs (draw-
ing, see figure 6.2). In order to have a roof that is fit with a given house, 
students need to measure the angle A [ CAB ˆ ] and then, make a roof which 
has the angle between two parts equal to the angle A.

Figure 6.2: A Roof 

20. Thuy:  

If they do not measure but only hold a paper to make a dihedral like this 
(holding a paper) and then, put it on a cardboard model, then negotiate it 
until it fits with the angle A, what will be your reaction? 

21. Quy:

When they start working on the task, I will give them an instruction to do 
it… I will ask them to measure the angle A first and explain to them that 
they need to do that first because in real life people cannot make a roof 
without knowing how big the angle A is. 

22. Thuy:  

Okay. I agree… 

(silence) 
23. Thuy:  
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But I think not only the roof but also a wall and floor or two walls of a 
house form dihedrals. Let’s see. Here… this is a dihedral and that is also a 
dihedral (pointing on figure 6.2).  

24. Quy:

Yes. I saw. But at first I want them to work with the angle A and the roof 
to construct the concept of dihedral… after that, I will ask them to recog-
nize another dihedral in the house. 

25. Thuy: 

It is all right but I am wondering why do you plan to give students that ac-
tivity in order to help them to construct the concept of dihedral instead of 
introducing the definition of dihedral?  

26. Quy:

Because I aim with this activity to help them to experience with the angle 
of dihedral, not dihedral itself. 

27. Thuy: 

Do you like to do both of them in the same activity? I mean… to help stu-
dents construct not only the concept of angle of dihedral as you presented 
here but also the definition through working on that activity. If so, you 
don’t need to introduce the definitions as you planned but let students to 
construct these definitions themselves.  

28. Quy:

I did not think about that before. 

29. Thuy: 

If you give them the activity with cardboard models first, they will experi-
ence dihedrals and then, from their experience you can help them to con-
struct the concepts of dihedral and its angle. 

30. Quy:

Yaa… It is nice… I did not think about that before. 

It became apparent that Quy had ideas to teach his lesson with a realistic ap-
proach but he did not know how to develop his ideas into a well-organized lesson 
plan. Here, Thuy used the “Follow me” model (Schön, 1987). She explained to Quy 
how his ideas should be used (utterance 27, episode 6.6) and gave him her sugges-
tion (utterance 29, episode 6.6).  

3.4 Reflection on the second round of the supervision discussions 

It became apparent that Thuy could not entirely leave the teacher-centered approach, 
as she wished. Thuy’s reactions in the role of a supervisor in the discussions with An 
and Quy presented above, should be taken as an important point for discussion here. 
On the one hand, she tried to stimulate An and Quy to think about how to give stu-
dents opportunities to construct knowledge themselves and was sensitive to their 
ideas on teaching. But on the other hand, she was too hurried to explain what they 
should do for their lessons and put forward her suggestions which she should have 
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let Quy think about that himself, for example, utterance 43, episode 6.5; utterance 
25, episode 6.6. That might be an unexpected outcome of her supervision because 
she wished to model a teacher-centered approach through her supervision. How does 
she deal with this problem? The answer to this question is found in the next section. 

3.5 Student teachers’ planning a lesson  

We now come to the second round of supervision discussions between Thuy and her 
students after they taught their first microlesson. Based on their first performance 
Thuy helped them to learn to teach with the student-centered approach and we can 
see how the learning of student teachers proceeds. 

Episode 6.7: The project lesson of My Dinh Stadium (This episode is quoted from 
the second discussion between Quy and Thuy, Date of the discussion 11th Nov 2003)
A week after the first discussion Quy came to Thuy to discuss another idea for his 
lesson plan that is totaly different from that which was discussed in the first supervi-
sion conversation:  

1. Quy:

I have another idea for my lesson plan. I call students to take part in a 
competition for a proposal design of the garage of My Dinh Stadium. I 
will send students a letter of invitation, which calls them to take part in a 
competition. I will ask students to make cardboard models of garages they 
design...they will make models like this (drawing, see figure 6.3) and I 
will use students’ products as models of dihedral to help them construct 
the concept of dihedral.  

Figure 6.3: A garage 

It should be explained that the context Quy selects for his lesson is a realistic 
one. Vietnam was selected to be the host country of the 22nd South East Asia Game. 
South East Asia Game (SEA GAME) is an athlete competition between 11 South 
East Asia countries. This was a great event for Vietnamese people because it was the 
first time Vietnam has organized a big international sport competition. 
 Quy’s idea promised a nice lesson plan that reveals RME. But some problems 
related to Quy’s idea can be seen here. He was not able to make various hypotheses 
about students’ solutions for the problem he introduced. He only thought that stu-
dents will come to the solution he had in mind. Further, his own solution is not a 
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good solution to the problem because the garage he designed was too common
therefore, was not appropriate for a great construction like My Dinh Stadium. Real-
izing that, Thuy took these points for her discussion. She invited Quy to compare his 
solution to the roofs of the garages they see in real life. For example, the roof of the 
garage of their faculty:  

2. Thuy: 

It is a wonderful idea. But I see the garage you draw here looks too popu-
lar… Look at the garage of our faculty (there is a garage next to the room 
they are discussing, see figure 6.4)… it looks nicer than the garage you 
have drawn here, doesn’t it?… I am thinking about students’ products… it 
is a competition, so, because students want to win the price, they will try 
to think about something special for their products… do you think stu-
dents could think about a garage with an arch roof like that of our faculty 
or something more special?  

Figure 6.4: A garage of CTU 

3. Quy:

I thought it could be. In this case, I will only focus the class discussion on 
students' models which have plane roofs and ignore others. 

4. Thuy: 

I am afraid that… What do you think students who have models with arch 
roofs will feel?... Students would take much time to make their cardboard 
models and then they see you did not appreciate their models because it is 
not fit with your purpose... I think there would be a few students who de-
sign their garages with arched roofs or something very special but not a 
plane roof like this (see figure 6.4). Another thing I suggest you to think 
about is how experiences students get from making their products can be 
used for their learning.  

5. Quy:

I also thought about that before. In order to avoid that case, in the letter of 
invitation I will ask them to make a garage with plane roofs. I think that in 
order to meet my requirement, they must do something like this (pointing 
to figure 6.3). 

In this excerpt, it is clear that Quy showed his teacher-centered point of view 
when he wanted to make students to find the solution he had in mind. He wanted the 
lesson will go on as he expected. This attempt to control practice is usually seen 
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among novices. That might cause problems in his teaching as Thuy framed in the 
next utterance: 

6. Thuy: 

I agree with you that students must come to that solution if you ask them 
to design a garage with roofs formed by planes, but I feel something is not 
all right here because... I do not think a garage like this should be the solu-
tion to a competition… It is something not realistic here… because you 
ask students to design a garage for My Dinh Stadium... That kind of ga-
rage looks really inadequate beside the big construction of My Dinh Sta-
dium. Another thing is that it seems you limit students' creation when you 
want to lead them to a given solution you had in mind. Don’t you think 
so? 

7. Quy:

Yaa… you’re right… I also saw these problems... but because I could not 
find a solutions to these problems,… I “left them there” (Vietnamese 
proverb: “Hay de lai do”).  

(laughter)

At that moment of the discussion, Thuy and Quy both thought that the model in 
figure 6.3 was the only thing that students would produce if they are asked to build a 
garage with plane roofs. Thus, both of them could not solve the problem Thuy 
framed. The discussion was stuck here: 

8. Thuy: 

Your idea about the competition to design the garage of My Dinh Stadium 
is really nice but we need to think about how to develop it more. 

Thuy decided to stop the discussion here, in order to leave more time for Quy 
and her to think about it. After the discussion, they went to a coffee shop for a cup of 
coffee. The coffee shop where they went is located at the eighth floor of a building. 
From that place, they could see many roofs of houses in the city. Thuy still kept 
thinking about the discussion and that was why Thuy paid attention to roofs that she 
could see. She thought it was fruitful to restart the discussion about the roofs for a 
garage at that moment. Thus, she invited Quy to look down to some special roofs, 
they could see from their perspective, such as the roof of a coffee shop on the sec-
ond floor (see figure 6.5) or that of the garage of City Hall next to the building (see 
figure 6.6). Then, they observed furniture and other things in the building, which 
represented dihedral shapes, such as umbrellas next to the swimming pool on the 
second floor (see figures 6.7) or the screen at the bar (see figure 6.8). Two adjacent 
sides of an umbrella form a dihedral. What they see makes them realize that students 
could come to different solutions even if they are asked to design a garage with 
plane roofs. They agreee that the problem they did not solve during the second dis-
cussion has been solved at that moment. 
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Figure 6.5: The roof of a coffee shop 

Figure 6.6: The garage of the city hall 

Figure 6.7: An umbrella Figure 6.8: A screen 

Two characteristics of Quy’s learning can be seen in the excerpt above. First, 
Quy planned a lesson based on the idea of a competition in Thuy’s prototypical ex-
ample – the coconut candy problem. He had experience with this teaching strategy 
in the methods course. In this course, he structured a project lesson: The Cantho 
Stadium project based on the Coconut Candy problem Thuy had taught him. In the 
microteaching course, he again thought about that kind of lesson: The My Dinh sta-
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dium project. The progress Quy made in his lesson planning here might be the result 
of both Quy’s experiences in learning with the Coconut Candy problem and plan-
ning the Cantho Stadium project. Because there were similarities in the procedures 
to help students construct knowledge in the My Dinh Stadium project with those 
Thuy carried out in her teaching during the Coconut candy problem in the methods 
course. For example, first, students experienced making and performing their own 
products, and next, the teacher helped students to construct new knowledge about 
mathematics and mathematics teaching. Second, he copied the competition idea but 
lacked imagination about the possible solutions to a given problem. In some way, he 
lacked creativity. He did not know how to find out the solution for the problem he 
met in planning the project, for example, to observe roofs or things which take a 
form of dihedral around him. That may be caused by the traditional education where 
creativity was not encouraged. 

Similarly, An learned from the prototypical examples and demonstrations. In 
the second supervision discussion, An presented her story that can be seen as a copy 
of a story from her peer Nam. The reason that led An to this story can be seen in 
episode 6.3 (see utterances 27-34, episode 6.3).  

In the following excerpt of the second supervision discussion between Thuy and 
An, it is shown how An learned from Thuy’s demonstration of Dimension 1: 

Episode 6.8: Teaching strategies to develop Dimension 1(This episode is quoted 
from An and Thuy’s discussion 2, Date 04th Oct 2003)
One day after the first discussion, presented in episode 6.5, An suggested Thuy to 
have a meeting with her because she wanted to discuss a riddle that she created for 
her lesson with Thuy. 

1. An:

I created a story to start the lesson... I think it could make students inter-
ested in learning the lesson... here it is.... "Lan gives Mai a number of can-
dies but Mai did not want to eat because she has toothache. Mai wants to 
have Nam to keep the candies for her. She give Nam a riddle: After I take 
8 candies from the number of candies Lan gave me and multiply the rest 
of candies by the  whole number of candies, I have a number which is less 
than 12 times the rest. Do you know how many candies I have? If you 
have a right answer to the riddle I will give you half of the candies I have. 
Can you help Nam to solve the problem?". 

Then, Thuy and An discussed about how students would solve the riddle. After 
that, Thuy helped An to make her riddle more interesting to students: 

19. Thuy: 

OK. I am very interested in your riddle ... I think candies are always more 
interesting to students than an academic mathematics problem. But let me 
see ...when I read the riddle, I was confused by persons in the story. I can-
not remember who they are and what each person does...Nam, Lan and 
Mai. What is the role of Lan here? Why you need three persons in the 
story instead of two or one?  

20. An:
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Uhmmm....(smile)... I do not know why I put so many people in the 
story...Two is enough. 

21. Thuy: 

I think so... And how about toothache... do you think students have good 
feeling when I hear about that disease?  

22. An: (smile) 

No, never. 

23. Thuy: 

Me too... So what we should do here to improve the riddle? 

24. An:

... Uhmmm take the toothache out of the story... 

25. Thuy: 

OK... Can we have that riddle with two people... 

26. An:

Yes, it is better. 

27. Thuy: 

Do you see where DoL and RME could be developed in your lesson? 

28. An:

Yes, I did. I saw Dimension 1 and 4 in the riddle and... RME also. 

29. Thuy: 

I do not want to ask you to explain it to me now. I want you to have time 
to reflect on what you do and how you do it in planning the lesson and 
write a reflection paper after you finish your plan. I gave you the questions 
for it, didn' t I?

30. An:

Yes, you did. 

31. Thuy: 

.... Ah... I have an idea.... why don't we present the story for your students 
and you, their teacher? For example, you have a number of candies and 
you will give these candies to them if they can tell you how many candies 
you have... etc? 

32. An:

That's good idea... I shall bring candies to the class and give them to the 
first persons who have right answer to the riddle. 

It should be noted here that bringing candies to students is not very common for 
teachers to do in the Vietnamese situation. Because Thuy wanted to develop Dimen-
sion 1 in her teaching she brought candies to her courses for the student teachers on 
many occasions. An’s strategy of bringing candy to her class to reinforce students 
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can be seen as an evidence of learning from Thuy’s demonstration of giving candies 
to students. 

3.6 Reflection on the third round of the supervision discussions 

It was clear that Quy made progress in his practice when he put forth a new idea for 
his lesson - a My Dinh stadium project. The need to develop this idea lead Thuy and 
Quy to make a shift from the “telling and listening’ mode to the “joint experimenta-
tion” model where Thuy abandoned the role of explainer in favor of the role of ques-
tioner on teaching strategies that Quy himself mentioned in the discussion. From the 
analysis of the episodes 6.5, 6.6, 6.7 and 6.8 above, it should be concluded that of-
fering prototypical examples during teacher training program gives students ideas to 
design their own lessons materials on a mathematics topic that they want to teach. 
That can be seen also in the case of An in episode 6.8 above. It could be concluded 
that resources for student teachers to refer to contextual situations or teaching strate-
gies play an important role in terms of helping them to be independent in work with 
their supervisor to plan a lesson. A limitation of the methods course which is recog-
nized here is the result of limited resources of RME examples in Vietnamese.  

3.7 Student teachers’ reflection on their microlessons  

 After having finished the first lesson plan, student teachers taught their lessons to 
their peers. In this section, some important features of student teachers’ teaching are 
discussed. 

Episode 6.9: Making sense of students’ questions (This episode is quoted from 
Quy’s lesson 1, Date 15th Nov 2003)
Before the lesson, Quy gave letters of invitation to his peers who will have the role 
of students in his lesson. He asked his peers to make cardboard model garages in the 
competition to design a garage for My Dinh stadium. “Students” came to Quy’s mi-
crolesson with their cardboard models. Quy carried out the lesson rather well. He 
was very satisfied with his presentation skills. His peers commented about the lesson 
plan that the lesson lasted one hour instead of 30 minutes. That was what Thuy and 
Quy expected beforehand. Thuy allowed him to spend more time for his lesson be-
cause the lesson per se is not a normal lesson. It is a “project lesson” that teaches a 
sequence of texts. Thus, it needed to be allotted much more time than a microlesson 
that only aims at teaching a short text as other students do. Because Thuy did not 
want her students to think about the time pressure on their lessons, she did not take 
this point for her supervision discussion which was held three days after the lesson. 
Instead, she took another point - how to give students more responsibility for their 
learning as can be seen from the following conversation transcript:

1. Thuy:  

Do you realize that you talk much more than students in your lesson? 

2. Quy:
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Uhmmm…No, I didn’t. 

3. Thuy:  

When I was watching the tapes, I realized that you talked much more than 
students. Let’s see an example. 

(The tapes is played about 15 minutes) 
4. Quy:

You are right. I talked much more than students. 

5. Thuy: 

What do you think about that? 

6. Quy:

It is not good…because I like to make my students active…I think I need 
to solve this problem. 

7. Thuy:  

Good. Think about that and discuss with me the solution when you are 
ready.

Quy took Thuy’s advice to revise his lesson plan. He added one more activity to 
the lesson. That activity was organized after the definition of angle of dihedral is put 
forward. Quy gives “students” special cardboard roofs. The sides of these roofs are 
not perpendicular to its edge (see figure 6.9).  

Figure 6.9: A special roof 

(CA, CB, DE, DF are not perpendicular to CD) 
He invited students to work in group to suggest a way in which they determine 

the angle between two planes of models. He explained to Thuy that he wants to give 
students more activities to make them talk more. Students excitedly discuss in 
groups. Most of the groups said that they draw two lines perpendicular to the edge of 
the model [dihedral] and measured the angle between them. One group put the 
model under the light. The shadows of two planes of the model are two lines and 
students measured the angle between these two lines. Some groups did not discuss 
Quy’s questions but talked about their own. Some of these questions that we consid-
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ered of interest, are presented in the following paragraph. When Quy comes to a 
group: 

25. Toan:  

It seems this angle [ QOP ˆ ] equals that angle [ BCA ˆ ], doesn’t it? (see fig-
ure 6.10) 

Figure 6.10: Two angles 

26. Quy:

No, it doesn’t. Because PO and QO are perpendicular to CD but AC and 
BC are not, these angles cannot equal. 

27. Toan: 

I know but they seem equal to me. 

28. Tuan:  

[They are equal] because of your intuition. Let’s measure these angles and 
compare them, then you can see they do not equate. 

29. Toan (measure) 

Okay.

In the class discussion after “students” presented their solutions, a student asked 
Quy a question: 

18. Hung:

I have a question… with the model of a roof I have here, can I use these 
angles [pointing to angles BCD ˆ  and BCA ˆ ] to determine the skew of two 
planes of the roof instead of the angle of the dihedral? 

19. Quy:

I think your way is not convenient… because if you draw two lines that 
are perpendicular to the edge of the dihedral and measure the angle be-
tween these lines, you need to measure only one angle, not two as you 
suggested.
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20. Hung:

But I see after drawing two lines perpendicular to the edge of dihedral, 
you need to measure the right angles [between these lines and the edge]… 
that is one angle you need to measure and the other you need to measure is 
the angle between these lines. So, the number of angles you need to meas-
ure are also two. 

21. Quy:

Okay… but the angle you suggest to measure is not right…the right angle 
is more easy to measure.  

22. Hung:

I don’t think so. We cannot say that an angle is more easy or difficult to 
measure than other angles.  

23. Quy:

I think a right angle is more familiar than others. 

Because the discussion goes beyond the microlesson and it is time for Quy to 
finish, Thuy showed her idea: 

24. Thuy: 

I think may be there is another reason for that…because in real life we put 
our eyes perpendicular to an edge of a dihedral when we want to estimate 
the skew between two planes. For example, let’s see this plane [she takes 
the toy plane Quy used to demonstrate a dihedral]… if I want to estimate 
the skew between the aircraft wings axis and the lateral axis, I will put my 
eyes not like this… (demonstrating by action)… but like this …and esti-
mate that angle I see from this perspective… That might be the reason for 
mathematicians to put forth the definition of the angle of dihedral as we 
have now. 

Students agreed with Thuy and the lesson ended after that. In the discussion two 
days after the lesson, Thuy took this story as a point for her supervision: 

1. Thuy: 

What do you think about Toan’s question? 

2. Quy:

He was wrong because of his intuition.  

3. Thuy: 

Do you think students at high school might have that problem? 

4. Quy:

Yes, I do. They might have. 

5. Thuy:  

Do you think you gave Toan a good explanation for it? 

6. Quy:

He did not agree… Tuan’s explanation is better. 
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7. Thuy: 

It is a solution but it is not a proof.  

8. Quy:

No, it is not. 

9. Thuy:  

Because students raised the question, they might be interested if you invite 
them for instance to do a proof at home and discuss with you later. That is 
a way to extend their knowledge.  

10. Quy:

Yes, you are right. That might be more interesting than problems in text-
books.

11. Thuy: 

Okay. What do you think about Hung’s question? 

12. Quy:

I think it is a good question. I did not think about why we need to define 
the angle of dihedral like this before Hung asked me that question… I see 
it is worthy to think about the point Hung raised. 

13. Thuy: 

I think so. What can you learn from that question for your teaching in the 
future? 

14. Quy:

That is an interesting question for my students…and even for me to think 
about. That makes me reflect on the meaning of knowledge we are learn-
ing and teaching. 

15. Thuy: 

Yaa… and where it comes from. 

16. Quy:

Yes!

It can be concluded that, although “students” in Quy’s lesson did not learn as 
high school students, they genuinely participated in the lesson. That was evidential 
when they raised questions about something they did not understand about the texts. 
These questions were useful in terms of, on the one hand, triggering both students 
and Quy to reflect on mathematical knowledge they had and on the other hand, the 
questions stimulated both of them think about the nature and meaning of mathemati-
cal knowledge they will be teaching at schools.  

Episode 6.10: Which answer is the best? (This episode is quoted from An ‘s lesson 
1, Date 10th Oct 2003)
An showed a bag of candies to "students" (her peers played the roles of students 
Grade 10, age 14-15) and told the students the riddle as follows: 
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1. An:

I have a bag with candies. After taking 8 candies out of the bag, the rest 
multiplied by the number of candies in the bag before 8 candies were 
taken out makes a number which is less than 12 times the rest. Now, I 
want you to work in pairs to solve the riddle. I shall divide the candies in 
the bag into two parts and give each part to each person of the first pair 
who has a right answer to the riddle. 

2. Students (whisper) 

3. An:

Now, I want you to work in pairs to solve the riddle. I will divide the can-
dies in the bag into two and give one part to each person of the first pair 
who has a right answer to the riddle. Do you have my idea? 

4. Students: (smile) 

No, we do not have it yet. 

5. An (repeats the riddle twice) 

6. Students:

What??? Could you repeat it again? 

7. An: (writes the riddle on the blackboard: After taking 8 candies out of the bag, 
the rest multiplied by the number of candies in the bag before 8 candies were 
taken out makes a number which is less than 12 times the rest?):  

Work in pairs to solve the riddle. If your pair are the first people who 
have the right answer to the riddle, the candies bag will be divided into 
two parts and given to you and your partner. 

The students discussed the riddle in pairs and gave An the following answers: 
8. Quynh: 

My solution is... (An begins to write what Quynh says)... I call x is the 
number of candies you have in the bag. I have the equation:  

x (x - 8) < 12 (x - 8) 

x (x - 8) - 12 (x - 8) < 0 

 (x - 8) (x - 12) < 0 

I solve each equation: 

x - 8 = 0 x = 8 

x - 12 = 0 x = 12 

So I have: 

8 < x < 12 

I think x can be 9, 10 and 11. 

9. An:
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The number of candies in the bag cannot be more than one number. 

10. Quynh: 

I think... it is 11. 

11. An:

Why? 

12. Quynh:  

Because it is the biggest one... I think I should select it. 

13. An:

What do you think, others? 

14. Duong:

I have the same solutions... I have 8 < x < 12 but I think the answer must 
be the number 10. 

15. An:

OK...are there any other ideas? Quy, why are you always smiling today? 

16. Students (laughter)  

He is dreaming about candies...You need to be careful with your candies 
because we do not want to lose them before we finish the problem... 

17. Lai:

I have a different way to solve the equation... I see x must be greater 8... 
so x - 8 > 0 and therefore x - 12 <0... So the number of candies must be 
greater than 8 and less than 12... But I do not know how to find the an-
swer... I want to show an orientation and maybe others can continue from 
that.

18. An:

Could you please repeat what you said? 

19. Lai:

Because after you take 8 candies out of the bag...the rest is still be there... 
so x > 8 and then x < 12... I do not know how to find the answer...  

20. An:

OK. Duong, can you explain to me why do you think x = 10 is the answer 
to the riddle? 

21. Duong:

Because I saw it could be 9, 10 and 11 so I think I should select the me-
dian of 9 and 11 to be the answer. 

22. An:

But how do you get x = 9, 10 or 11 from 8 < x < 11 

23. Duong:

Uhmmm ...because I tried...I replaced x in the equation by these numbers 
and I saw these numbers satisfy the equation.  
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24. An:

Are there any other ideas or question? 

25. Students: ... 

26. An:

Duong has a right answer but his reasoning is not completely right... Lai 
had a right reason... Now, please pay attention to the fact that the candies 
in the bag can be divided by 2... so it is an even number. Thus, it must be 
10. Do you agree? 

27. Students:

Yes, we do. Will you give us your candies as you promised? 

28. An:

Yes, I will. Duong, you had the right answer, here is your award, share the 
candies with your friend who worked with you to solve the riddle. 

29. Duong:

Thanks. 

30. An:

Now, let’s look at the blackboard... We need to add... here something (An 
adds the following section to the solution that Quynh had suggested and 
she had written on the blackboard).  
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How do we find the solution now? Tam? 

31. Tam: 

We draw the line of real numbers and cross the intervals... 

32. An:

That' s right. So, on the line of real number select the intervals that satisfy 
the equation and cross the rest. 

numbernaturalaisx
numberevenanisx

12 x 8
x = 10

33. An:

Do you have any questions? We can see how we use mathematics to solve 
a riddle in real life. 

34. Binh:

Why do you use the theorem of the sign of expression and table of sign to 
solve it? Because if you have a more complicated equation ...for exam-
ple... (x - 8) (x -12) (2x + 3) (5-4x) > 0...  you cannot solve by looking at 
all possibilities of each pattern as you did in the riddle. 

35. An:

I think we should not do that in the riddle...the way I showed you is the 
best way to solve the riddle....Now, we continued...In the last lesson we 
learned about the signs of ax + b, we have a theorem about the sign of ax 
+ b. Now I will introduce to you how to apply that theorem in solving the 
equation (x - 8)(x -12) < 0....We already learned the definition of the equa-
tion ax + b < 0 and then the theorem of the sign. Today we will learn how 
to apply the theorem to solve the multiply equation (x - 8)(x -12) < 0. Who 
can tell me the domain of this equation? 

36. Bich:

It is R. 

37. An:

That's right. To solve this equation what you need to do? 

38. Bich:

We need to make a table of sign. 

39. An:

That's right. Now we will see how to do that. 

Because the time allotted for An was maximum 30 minutes, at that time her les-
son was over 30 minutes and Thuy saw that enough had happened for her to reflect, 
so she decided to stop An’s lesson here.  
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In this episode above, it can be seen that the riddle enabled student teachers’ 
genuine learning. They perceived it as a challenging task and made efforts to solve 
it. The riddle stimulated student teachers’ creative thinking. However, it took a lot of 
time. An was not able to assess her students’ solutions accurately. These points were 
analyzed in the class discussion following the lesson: 

Episode 6.11: Looking at the lesson with the traditional point of view about teaching
(This episode is quoted from a class discussion right after An finished her first les-
son, Date 10th Oct 2003)
After the lesson, there was a discussion in class for students to comment on their 
peers’ lesson. The following ideas, which come from the students, were demon-
strated in the discussion. First, students comment on the clarity of the riddle: 

1. Tam: 

I think the riddle is good but you took a lot of time, much more than nec-
essary, to introduce it... You should have saved your time for the rest of 
the lesson. 

2. Quy:

You should have mentioned the fact that the number of candies is a natural 
number and even, in the riddle. 

3. An:

My purpose is to let students solve the equation...the riddle aims to make 
students get interested... I want them to solve the equation (x-8)(x-12) < 
0... If I tell them that x is even... the equation will become a special case to 
the students. 

4. Thuy: 

Do you agree with An? 

5. Students:

No, we don't 

6. Thuy: 

In fact, I solved this problem without the fact is that x is a natural number 
and even... I would not have paid attention to that fact until I got 8 < x < 
12... at that moment the need to find the answer to the riddle from the ex-
pression 8 < x < 12 triggered me to think about which number I should 
choose. I naturally returned to the riddle that she wrote on the board and 
realized the conditions of the answer. However, I think if the question had 
been asked after the announcement about the award of the riddle, students 
would have been clear about the conditions of the riddle. In the way An 
introduced the condition of the unknown x, students might think that 
teacher put a trap somewhere and is waiting for them to fail.  

7. Students:

Yes, we think so. 
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Then, a student, Lai, comments on the duration of the lesson, which would last 
much more longer than the lesson time according to the high school curriculum. It 
should be noted that Lai is a student who appreciates the traditional approach. He 
keeps the traditional point of view about teaching mathematics. 

8. Lai:

I did not appreciate the way An taught the lesson ...The lesson aims to 
teach students to make the table of signs but An, you took 25 minutes to 
work on the riddle and if you want to teach the rest of the lesson you must 
have 60 minutes more...it is too long for teaching a table of signs...I think 
we do not need to have the riddle here because it did not have any relation 
to the lesson. 

9. An:

I wanted to motivate students before I teach the lesson and I wanted to 
make them make sense about the inconvenience of looking at all possibili-
ties in cases of patterns...and I will discuss a simple way to solve that kind 
of problem with them. 

10. Lai:

I did not agree...I did not see the riddle has any relationship to the lesson 
in the textbook. 

11. An:

Uhmmm 

(silence) 
12. Thuy:  

Don' t you think the way An solves the equation of the riddle is one of the 
many ways in which it can be solved? Don' t  you think we cannot have a 
better way to solve a multiply equation without a procedure which is in-
troduced in the lesson. If we solve the riddle by the procedure which is in-
troduced in the textbook ...first, we have to make the table to see the sign 
of each expression x - 8, 1-12, second, the determination of the sign of (x-
8) (x-12) was based on the table and finally the determination of the solu-
tion of the equation was based on the sign. Lai, don' t you think the way in 
which you solve the equation of the riddle without using that three steps 
procedure is really creative? And don' t you think a creative thinking like 
this is worthy for teacher and students to discuss more than a procedure 
that was completely presented in the textbook? 

13. Lai:

Uhmm I think...we need to teach the lesson. An did not teach it.  

14. An:

I wanted to introduce the riddle first to motivate students and after that, I 
taught the lesson. 

15. Thuy:  

Of course, we need to teach the lesson... But what will we teach in the les-
son and how will we teach it?... Apart of An' s lesson today, I want all of 
you to keep thinking about the relationship between the riddle and the les-
son and we will revisit this issue in the next class. Now, we look at an-
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other situation of the lesson. I have a question to all of you... what do you 
think about An's evaluation of the students' answers to her question? Who 
was worthy to receive the prize - Quynh, Duong or Lai? 

16. Students:

Lai

17. Thuy:  

Why? 

18. Students:

Because Duong gave a right number but he got it in a wrong way. 

19. Thuy: 

An, what do you think? 

20. An:

I think I assessed it incorrectly. 

21. Thuy: 

That' s the truth. 

22. Binh:

If I were An, I would have started the lesson with a presentation of the 
procedure to solve the multiplication equation (ax + b) (cx + d)... (kx + 
m)>0 first and then ask them to apply the procedure to solve the first ex-
ample in the textbook and give the riddle after that.  

23. Thuy: 

It is fine. As An told us, she wanted to start her lesson with a candy bag. 
Maybe in your class, you will do something different because the con-
struction of a teacher’s lesson depends on how they think about teaching. 
You can try and see how your students learn in your lesson... Apart from 
An's lesson, I would like to invite all of you to reflect on your feelings and 
your classroom climate today when she showed her bag of candies and 
then her riddle with her promise about the award. Then you were working 
with each other on the problem of the riddle and I would like you to reflect 
on what and how you learned from this approach...I will discuss the lesson 
with An after she reviews the tape of her lesson and reflects on it, because 
I want her to have time to reflect on her lesson before discussing it with 
me. I will update you on our ideas about the lesson when we meet next 
time. 

24. Students:

That's interesting. 

(The discussion finished here) 

Some problems of An’s lesson were framed in the discussion by students. First, 
her riddle was not clear to students. Second, the lesson was not appreciated by the 
ones who approve of the traditional approach, it did not follow the text in the text-
books and was much more time consuming than allowed in the curriculum. Thuy 
was too dominant to students here. She expressed her ideas about Lai’s comments. 



 THE MICROTEACHING COURSE 133 

She should have let An reflect about it. A possible reason for her action is that she 
strongly expects her students to teach with the student-centered approach like An. It 
should be noted that in the microteaching course, Thuy did not ask students to con-
sider the time for teaching a lesson that is appointed by the curriculum. The Viet-
namese mathematics curriculum was designed for transmitting knowledge. The time 
appointed for a lesson in the curriculum sometimes is too limited to allow teachers 
to develop activities with a student-centered approach. Thuy thought that if she 
asked the students to think about the time pressure, they would hesitate to develop 
activities of the student-centered approach that usually cost much more time than the 
time appointed in the curriculum. However, that does not mean that teaching with 
the student-centered approach could not be fitted in the time for the curriculum, be-
cause there are some extra weeks for teachers to reorganize the schedule. If a teacher 
teaches a class in a whole year, reorganizing the time table among lessons and the 
extra time is permitted. Now, we visit An’s lesson to see what she learned from the 
class discussion above. The following quote is found in An’s journal after the class 
discussion and before the supervision discussion with Thuy: 

1) I allowed the discussion to take much time, I should have controlled it. 
2) At the beginning, the riddle was not clear to students, because I had not writ-
ten it on the board. Then, I had to spend a lot of time to repeat the riddle. I should 
have written the riddle on the board instead of telling students.  
3) The condition of the unknown x was not clearly described. Thus, it was not 
clear to students. I should have described the riddle more clearly. 
4) When Binh suggested that I use the theorem of the sign to solve the equation, 
I refused to discuss that with her because I was afraid that the discussion would 
take too much time.  
5) I need to be objective in evaluating students' ideas. I also need to be self-
possessed and not subjective. 

These are important problems that An realized in her teaching: problems about 
classroom management (point 1), survival skills (points 2 and 3) and response to 
students’ ideas (points 4 and 5). It can be seen that An had a lesson plan which re-
vealed DoL and RME but she was not satisfied with her lesson, realization of the 
lesson plan. It can be seen that through the reflection on the post-lesson discussion 
she recognized most of the problems in her lessons. These problems are common 
among student teachers who lack experience about teaching and her solution is quite 
reasonable. In the supervision discussion Thuy took the last problem as a topic to 
discuss because she thinks that it is the most important problem for An to reflect on. 
Thuy framed the problem: 

Episode 6.12: A conflict situation (This episode is quoted from discussion 3 between 
Thuy and An, Date 14h Oct 2003)

1. Thuy:  

What were your goals in the lesson? 

2. An:

I gave students the riddle because I wanted them to see that there were dif-
ferent ways to solve that kind of equation. 
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3. Thuy: 

Do you think you achieved your goals? 

4. An:

Yes, I do. 

5. Thuy: 

What will you do if you teach the lesson second time? 

6. An:

I will give students the riddle but I will not discuss the solution with them 
as I did in the last lesson. 

7. Thuy: 

You do not want to discuss with your students, do you? 

An proposed a solution showing that she had a concern about the time pressure: 
8. An:

I will give them a short time to work on the riddle then I will show them the 
solution. I will solve the riddle by making the table of sign. 

9. Thuy: 

Why do you want to make a change? 

10. An:

Because I did not have enough time... and... I saw the dilemma between the 
lesson plan and what I taught… I think... Lai was right when he said that I did 
not teach anything in the lesson. I think I did not realize the goal of the lesson... 
the lesson aim was to teach students how to make the table of sign... so I need 
to do that. I will still give students the riddle but I will let them work on it a 
very little bit and then I will show them how to make a table of sign.  

In utterance 10 above An framed another problem of her lesson, which showed 
her intention to return to the traditional approach (I saw the dilemma between the 
lesson plan and what I taught…I think ... Lai was right when he said that I did not 
teach anything in the lesson) and changed her view on the goal of the lesson (I think 
I did not realize the goal of the lesson... the lesson aims to teach pupils how to make 
the table of sign... so I need to do that). She showed her solution to this problems (I
still give pupils the riddle but I will let them work on it a very little bit and then I will 
show them how to make a table of sign). In fact, in the lesson it could be seen that 
the riddle generated opportunities to discuss about different ways to solve a problem 
for her peers. In this discussion, they did mathematics activities such as making hy-
potheses, discussing, refuting, proving, concluding etc. However, she did not realize 
that and even after Thuy explained to her how her peers learned in the discussion 
about the solution to the riddle, she did not agree that working on the riddle was 
fruitful for the learning of her “students”. Here, it became obvious that she wanted to 
focus her teaching on the table of sign (a product) rather than the discussion about 
the riddle (a process). That showed that An has adopted the point of view of teach-
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ing mathematics as static knowledge. Thuy focused on that point for the rest of the 
discussion: 

11. Thuy: 

What do you think about Lai' s solution? 

12. An:

It is nice.  

13. Thuy: 

Lai's solution went beyond our hypothesis about students' learning trajec-
tory. But it was very interesting and I learned something in this situation. 
It brings another meaning to the riddle.  

14. An:

But if I give students time to work on the riddle I cannot have enough time to 
teach the table of sign. 

15. Thuy: 

I think creative thinking is a worthy point to be discussed in class... It 
seems you do not think that the riddle has a relationship to the lesson, why 
do you want to keep it in the next lesson? 

16. An:

Because it helps students to see how mathematics can be used to solve a 
fun riddle in real life. 

Thuy realized that An was in a conflict situation. On the one hand, she wanted 
to carry out activities associated with the student-centered approach. On the other 
hand, she wanted to deal with the pressure of the curriculum and the time pressure. 
Thuy suggested some possible solutions: 

17. Thuy: 

I think so, but I have another idea about the riddle. I see after transforming 
the equation x (x - 8) < 12 (x - 8) to the equation (x - 8) (x - 12) < 0 stu-
dents will try to look at when (x - 8)(x -12) < 0... thus, they need to see 
when x - 8 < 0, > 0 and do the same with x - 12... they  could try to look at 
all possibilities of the cases as following: 
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Then students will draw the real line and select the solution: 

The table of signs you plan to teach is not the same, but it is more convenient to 
describe what is written here (above). If you start with the riddle, students will go 
through the following steps: look at the signs of each pattern in the multiplication 
equation, they can make the table of sign of each pattern or do something like I de-
scribed above.

18. An:

I am afraid that I will not have time for the activities that would arise from 
the riddle. 

19. Thuy: 

OK. Through the discussions about the lesson, people may have two views 
emerging from the goal of the lesson …. 

Then Thuy invited An to think about whether she needed to keep the riddle in 
her lesson. 

20. An:
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I saw the discussion about the riddle was fruitful, but I am afraid that it 
takes so much time that I do not have enough time to teach the rest of the 
lesson.

21. Thuy: 

I saw you wrote in your reflection on the lesson that you did not use time 
effectively...That was one of the reasons why you wanted to reject the rid-
dle, although you thought that it would be fruitful to students. Do you 
think if you negotiate time in the activities in the lesson well, then you can 
teach everything you want. However, I do not want you to reproduce what 
I do, you can try what you think is better and see. 

22. An:

I am afraid that if I try something different... then new problems will ap-
pear.

23. Thuy: 

That's fine. Learning how to teach is learning by trial and error. Don't be 
afraid of confronting new problems...I always meet new problems in my 
teaching but after I reflect on those problems I gain new understanding 
about students' learning...That is the way in which I improve my profes-
sional competence. 

24. An:

I will think about it more. 

 (The discussion finished) 

It became apparent that the reason for An to reject the riddle was her concern 
about her survival (utterance 22, episode 6.12). However, in the second lesson plan 
An still maintains the riddle. But she tried to make the lesson close to the text of 
textbooks as follows: First, although An did not present examples of textbooks after 
the riddle in the second lesson, she decided to introduce two other examples that 
were very similar to the examples in textbooks to the lesson. Second, she intended 
to introduce the table of sign which is presented in textbooks (see activities 3, 4 and 
5 in An’s lesson plan 2 in Appendix I: Comparing two lesson plans by An). The 
possible reason for An to make her decision was also her concern about her survival. 
She wanted to please Thuy, who will give her a mark for the course. However, after 
teaching the lesson, she realized that her change in the second lesson plan was not a 
good solution, because it made the lesson become incoherent, as Thuy and An ex-
pected beforehand. She wrote in her journal to reflect on the lesson: 

I finished everything I planned but I am not completely satisfied with the lesson… 

and:

… when I review the tape, I see my performance was poor, my lesson was not coherent. 

It can be seen that the comments from her peers framed a problem of how 
teaching with the student-centered approach can be accepted by schools where the 
traditional approach still is favored.  
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3.8 Student teachers’ perceptions of learning to teach  

After having finished the lesson plan, Quy found new understanding about the prac-
tice of planning a lesson, the role of a lesson plan and how to make it. He perceived 
a lesson plan as an important point for teaching. He thoroughly learned the neces-
sary procedures of planning a lesson and requirements for a good lesson plan:  

Each lesson is a challenge to a teacher. That challenge does not allow a teacher to over-
come it without working seriously and a lesson plan is an important starting point to be 
successful in doing that. But how to have a good lesson plan is a difficult question for a 
teacher. Making a lesson plan requires the teacher knows how to search for ideas for the 
plan as well as analyze it. The teacher needs to be creative to find teaching strategies to 
develop students’ good attitudes toward learning, make students become eager to learn, 
like to learn and then, help them to construct knowledge themselves in addition to de-
veloping their habits of mind. 

He perceived the process of planning a lesson as a process of construction.  
I had made many changes in my lesson plan after each discussion with you. Every time 
I wanted to make a change, I had a brain storm but not always successfully. I realized 
that it is not difficult to leave an idea that I found is inadequate for my needs, but it is a 
challenge for me to find a better idea to replace it because my experiences are very lim-
ited and I have been influenced by traditional education for many years. Although I was 
not always successful in finding better ideas for my lesson plan, I was never disap-
pointed because I think that the more “trial and error” I experience the more I benefit 
from it for my teaching in the future. 

He also perceived the way in which Thuy worked with him in this process as a 
model for his teaching: 

Along with my endeavors, your supervision was really important to me. You gave me 
appropriate support and advice. Right after a discussion with you, I got ideas to con-
struct a new lesson plan based on the previous one. 

Khoi confirmed what he expected to learn is to design a lesson to teach with 
RME:

I expected to learn how to design a lesson plan to teach with RME. I wanted to teach 
with RME because I see it can enable students’ motivation to learn and with this stu-
dents themselves are enabled to carry out learning activities in their learning process. 

He perceived that learning to teach needs to take place in a social environ-
ment:  

With my expectation, I have discussions with you about the design of my lesson plan. 
You helped me to use my own idea about the race to design a lesson plan teaching the 
concept of the limit of sequence of numbers, based on my idea about the race. Then, I 
learned from your and my peers comments on my presentations. 

I realized that I made a big change in my second lesson plan compared with my initial 
thoughts about the lesson. It is not easy for a novice like me to make that change. I think 
I would have not made that change in the second lesson plan if I had not been helped to 
realize a dilemma in it. The discussions with you and my peers helped me to realize the 
dilemma of my first lesson plan and as a result, I decided to change it. 

 Quy constructed new understanding about learning to teach based on his learn-
ing experiences in the course. According to him, learning to teach is learning by 
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doing and inquiring practice is a means by which student teachers promote their 
professional development: 

I do not think that that change is perfect, but I think that I need to keep inquiring prac-
tice in order to be more and more successful in my future career. 

 It can be seen in the quotes above that Quy and Khoi perceived Thuy’s reflec-
tive supervision entirely. They realized how she understood and reacted to their 
ideas in terms of helping them to design their lesson plans based on their own ideas 
(With my expectation, I discuss my lesson plan design with you. You helped me to 
use my own ideas about the race, to design a lesson plan to teach the concept of the 
limit of sequence of numbers based on my idea about the race. Then, I learned from 
your and my peers comments on my presentations. Or It is not easy for a novice like 
me to make that change. I think I would have not made that change in the second 
lesson plan if I had not been helped to realize a dilemma in my lesson plan. The dis-
cussions with you and my peers helped me to realize the dilemma of my first lesson 
plan and as a result, I decided to change it). The “Hall of mirrors” model was obvi-
ously going to occur here. 

4 CONCLUSIONS AND DISCUSSION 

There are differences between the three student teachers (Khoi, An and Quy) in 
terms of their point of view about teaching, the knowledge about theories of teach-
ing and learning, the concerns and the contexts in which student teachers practice. 
However, some general conclusions can be put forward:  
 In response to the first sub-research question (How do Vietnamese mathematics 
student teachers learn to plan a lesson using RME and DoL during the microteach-
ing course? ), it can be seen that: 
 Quy and Khoi applied RME and DoL deliberately. They selected only Dimen-
sion 1 to add into RME to make their own theoretical framework. Their action can-
not be simply considered as “applying” something from RME and DoL but as a de-
liberation on the principles of these theories. The possible reasons of their selection 
can be described as follows:  
 As discussed in Chapter 2, RME is a strong theory for teaching mathematics. 
However, when RME suggests that learning mathematics should take place in social 
communication, that theory does not suggest strategies to create good communica-
tion between students and teacher and amongst students. Strategies suggested by 
Dimension 1 might be familiar with student teachers who have been raised in West-
ern countries. But it can be seen as a revolution for Vietnamese education, where 
teachers traditionally have a dominant position in their classroom. The combination 
of RME and Dimension 1 used by Quy and Khoi can be seen as a strong framework 
for Vietnamese mathematics education. Further, when student teachers inclined to 
develop Dimension 1, they showed that they have concerns about their students. 
These concerns can be seen as a trend toward the student-centered approach.  
 Different from Khoi and Quy, An’s application of DoL seems very technical. 
She  tried adapting DoL to her lesson without understanding it.  
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In all three cases, when student teachers were planning their microlessons, they re-
ferred to three sources: (1) prototypical examples of RME and DoL Thuy has pro-
vided in her methods course, (2) Thuy’s demonstrations of teaching in the role of a 
supervisor in the microteaching course and (3) their peers’ examples of redesigned 
lessons from textbooks with the use of RME and DoL.  
 In response to the second research question (In which ways do Vietnamese 
mathematics student teachers’ reflection on their planning and teaching experiences 
with microlessons contribute to the development of their understanding about RME 
and DoL?), it should be concluded that student teachers learned ideas to design their 
lesson materials from the prototypical examples of RME and DoL provided by the 
methods course and microlessons of their peers. The classroom events and peers’ 
comments stimulated student teachers to reflect on their lessons to see how its struc-
ture fits with the conditions of the curriculum, students’ ability to learn and how 
teaching can be improved. Their reflection enabled them to construct understanding 
about the student-centered approach and teaching with this approach. 
 It should be noted that although microteaching is defined as a laboratory, genu-
ine mathematics learning occurred in peer teaching between university students 
when learners do not have strong knowledge of high school mathematics. It was 
obvious that the teaching experiences in microlessons became a resource for stu-
dents’ mathematics learning. 

As Schön (1983, 1987) argued, reflection is stimulated, by problematic situations 
practice. It was clear that the “classroom events” triggered An’s and Quy’s reflec-
tion on their microlessons.  Student teachers’ experiences from their microlessons, 
together with their experiences of lesson planning, became a resource for student 
teachers to conduct their reflection, nurtured during the microteaching course by 
tools such as supervision discussions and journal writing. Through reflection, stu-
dent teachers reconstructed understanding about classroom events and furthermore, 
about how to learn to teach. They realized that learning to teach is a process of “trial 
and error” and inquiry into practice is a mean to enhance their professional devel-
opment.  

Further, the RME microlessons stimulated student teachers to discuss RME. For 
instance, the question on the origin of the definition of the angle of dihedral stimu-
lated the discussions about how mathematical definitions have been built and how 
the origins of mathematical knowledge are important to mathematics learners. The 
answers to this question helped student teachers to realize mathematics as a human 
activity and mathematics teaching as teaching students to do these activities.  

It can be seen that student teachers’ habits of reflection played an important role 
in their learning with this model. Their reflection enhanced their reflection on their 
learning experiences as learners, to construct understanding about learning and 
teaching with RME and DoL.  
 However, some obstacles which constrained student teachers development in 
the microteaching course should be analyzed as follows: 
 According to many researchers student teachers inclined to teach a subject with 
approaches in which they were taught that subject (Lortie, 1975; Thompson, 1984). 
That was obvious, when student teachers started planning their lesson with the tradi-
tional methods. That may be explained by the fact that Vietnamese student teachers 



 THE MICROTEACHING COURSE 141 

never saw mathematics as something related to real life. However, after referring to 
examples from the instructor and peers, the three student teachers were able to think 
about ideas for teaching with RME themselves. Although hey had lesson plans 
which revealed RME and DoL, they still were confronted with the question: “How 
to deal with the time pressure in order to teach with these lesson plans?” 





CHAPTER 7 

STUDENT TEACHER’S DEVELOPMENT
DURING PRACTICUM 

1 SUB-RESEARCH QUESTION IN PRACTICUM  

This section presents the development of student teachers in school teaching practice 
that is called practicum in this document. In this section, the main research question 
investigated was: In which ways do Vietnamese mathematics student teachers apply 
the notions of RME and DoL in high schools? 

The main research question above was broken down into the following sub-
research questions: 
3.1  What factors influence Vietnamese mathematics student teachers’ attitudes to-
ward the application of RME and DoL in their classroom? 
3.2 On which experiences do Vietnamese mathematics student teachers build to 
redesign the curriculum to teach RME and DoL? 
3.3 How do Vietnamese mathematics student teachers use RME and DoL in teach-
ing and how do they reflect on their lessons? 

2 THE CONTEXT OF PRACTICUM 

A school year in Vietnam consists of two semesters starting at the beginning of Sep-
tember and finishing at the end of May. There is a two-week break between two 
semesters. The school teaching practice (practicum) of student teachers spans the ten 
weeks directly following the school break. From the first week of practicum, student 
teachers teach their lessons next to those of their school supervisors. Besides that, 
they observe their supervisors and other student teachers’ lessons. Student teachers 
are supervised and evaluated by their school supervisors. Besides the school super-
visors, there are university supervisors who work as advisors with student teachers. 
The university supervisors are allowed to observe and discuss their lessons with 
student teachers but not to teach the class.  

3 RESEARCH METHOD 

3.1 Subjects  

Seven subjects of the research in the methods course and microteaching course did 
their practicum in two schools in Cantho. SoE of CTU randomly assigned An, Diem, 
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Quy and Khoi to do practicum at Nguyen Viet Hong School. Meanwhile Hung, Nhu 
and Kien did their teaching practice at Chau Van Liem School. I suggested that 
these schools use two criteria to select school supervisors: 
1) Teachers who approve the student-centered approach. 
2) Teachers who have experience with the student-centered approach.  
Quy and Khoi had school supervisors who met the criteria for supervisors of the 
research; they were selected to be the subjects of this research in practicum. The 
anonymity of the school supervisors has been maintained in this document by using 
the pseudonyms Xuan and Quang. The principal of this school randomly appointed 
Mrs. Xuan to supervise Quy and Mr. Quang to Khoi.  

3.2 Practicum setting 

Although the student-centered approach has been selected for Vietnamese curricu-
lum, there are factors that constrain student teachers in teaching with activities of the 
student-centered approach in their practicum. First, classes, which usually consist of 
around 45-50 students, do not facilitate student teachers to follow individual learn-
ing approaches. Second, schoolbooks that are available do not use the student-
centered approach. Third, teaching conditions are very difficult. For example, class-
rooms are small; teaching facilities, such as computers are only available on a lim-
ited basis.  

3.3 The context of Quy’s practicum 

Nguyen Viet Hong High school is a high school in a suburb of Cantho. Quy’s school 
supervisor is Mrs. Xuan. Xuan holds a Bachelor degree in Pedagogy of Mathematics 
from a university in the North of Vietnam and is a twenty-year veteran of mathemat-
ics teaching. She is respected among her colleagues for participating in a four-year 
research project with cooperation between Cantho University, Michigan State Uni-
versity and Nguyen Viet Hong School. This project focused on a model named 
“Knowledge-Understanding-Application” (KUA), which emphasizes helping stu-
dents to construct knowledge, understand and use their school knowledge to solve 
problems of real life in their local area. In general, the similarity between the KUA 
model, DoL and RME is that they all focus on teaching with the student-centered 
approach. In particular, it can be seen that the KUA model consists of Dimension 2, 
3 and 4. The KUA model has some similarities with RME in terms of bringing real-
life problems into the school classroom and giving students opportunities to con-
struct knowledge themselves, through class and group discussions.  

The KUA model was applied in teaching mathematics, science and literature in 
ten classes of Nguyen Viet Hong High school, including two grade 11 classes of 
Xuan (class 11A5 and 11A6) where Quy taught his lessons. The KUA project lasted 
four years (2000-2004). At the time of this study, Xuan has taught with the KUA 
model for four years and she taught mathematics in two classes 11A5 and 11A6 for 
the second year. Each class consists of 50 students (ages 16-17). Students in the 
class 11A5 were arranged to sit around a square table in groups of four or five (see 
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figure 7.1). In class 11A6, three or four students were arranged at a long table facing 
the blackboard (see figure 7.2). The students in both classes are familiar with group 
and whole class discussions, because they experienced those kinds of activities dur-
ing their participation in the KUA Project. However, Xuan was neither introduced to 
the theories of DoL nor RME and supervised Quy in a traditional way. She gave 
comments on Quy’s lesson plans before Quy taught and before Quy reflected on the 
lesson.

Figure 7.1: Class 11 A5 

Figure 7.2: Classroom 11 A6 
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3.4 The context of Khoi’s practicum 

Khoi’s supervisor is Mr. Quang. Quang holds a Bachelor degree in Pedagogy of 
Mathematics from Cantho University and has twenty-five years of experience in 
mathematics teaching. He is the leader of the team of mathematics teachers in the 
school. From 1996 to 2000, he participated in four workshops held by the MHO 4 
project on DoL. In 1999 and 2000 he was the school supervisor of two student 
teachers who were subjects of my two-years doctoral research project. This research 
was about how to use Schön’s notion of reflection-in-action to supervise mathemat-
ics student teachers to teach with Dimensions of learning. Thus, Quang has under-
standing and experiences about teaching with Dimensions of learning.  

The class of Quang where Khoi taught his lessons consists of 50 students at 
grade 11 (ages 16-17). The students were arranged to sit with two or four students at 
a table facing the blackboard (see figure 7.3). 

Figure 7.3: Khoi’s classroom 

Quang had experience of teaching with DoL but because his health was poor, he 
taught the class with a traditional approach. However, he appreciated DoL and al-
lowed Khoi to practice teaching with the student-centered approach. Quang super-
vises Khoi in a traditional way. He gave comments on Khoi’s lesson plans before 
Khoi taught and right after Khoi finished a lesson.  

3.5 The role of the university supervisor  

I was the instructor of the methods course and microteaching course. In practicum, I 
worked with the student teachers (Khoi and Quy) as a university supervisor using 
Schön’s supervision framework that has been presented in Chapter 4. 

Before a student teacher planned a lesson, he came to his university supervisor to 
discuss his ideas for teaching. Then, he planned his lessons based on what he got 
from the discussion and presented his lesson plan to his school supervisor. In order 
to get insight into subjects’ lessons, the university supervisor was present during the 
lessons and made video recordings. 
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After the student teachers taught a lesson, Thuy and the student teacher reviewed 
the videotape separately. Then, they had a post-lesson discussion about the lesson, 
before the student teacher made the lesson plan for the next lesson.  

3.6 School supervisors’ role 

Because the school supervisors did not want to interfere in the research, they did not 
suggest any corrections to teaching plans, which were supervised by me. If the 
school supervisors had questions about these lesson plans, they discussed this with 
me. Immediately after the student teachers taught a lesson, the school supervisors 
gave them comments. However, their comments were only about practical teaching 
skills, such as how to write titles on the blackboard, how to arrange teaching facili-
ties, etc. Because the aim of the research was not to follow the work of the school 
supervisors, the discussion between the school supervisors and the subjects were not 
considered as relevant data for this research.  

3.7 Data Gathering and Analysis 

The classroom setting centered around a sequence of lessons on space geometry, 
which Quy and Khoi had designed and taught. The first unit dealt with spheres, in-
cluding issues related to the definition of a sphere and relative positions of a sphere 
and a point, a plane or a line. The second unit dealt with the concept of a polyhe-
dron, including its definition and issues related to area and volume.  
Over the eight weeks of practicum, Quy taught eight lessons: six lessons to the class 
11A5 and two lessons to the class 11A6. Khoi taught five lessons to the class 11A3 
(see Appendix J: Time table of Khoi’s and Quy’s practicum).  

Data was collected from early January 2004 to the early of April 2004 during the 
practicum, one year after the methods course and two months after the microteach-
ing course. The data collected came from different sources: 

- audio- and videotapes of the thirteen lessons that were taught by the two 
student teachers. 
- audio- and videotapes of fourteen supervision discussions between the in-
structor and each student. These discussions were held before or after subjects 
taught their lessons. 
-    Informal interviews with the two student teachers. 

Excerpts from these data considered especially informative have been selected 
and transcribed verbatim for detailed analysis and presentation here. The names of 
the students who engaged in the practicum and discussions have been changed to 
maintain complete anonymity. A reference to the appendices will be made when 
necessary.  
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4 FINDINGS 

4.1  Student teachers’ attitudes toward teaching with a realistic approach 

At the beginning of practicum, one feature of Quy and Khoi’s teaching was that they 
were inclined to teach with the teacher-centered approach. The reasons for them to 
select that teaching approach will be seen in the following excerpts: 

Episode 7.1: I am afraid that these activities consume too much lesson time. (This 
episode is quoted from the first discussion between Thuy and Quy in practicum, 
Date: 15th February 2004)
Quy attempted to teach the class the definition of a sphere (see the definition of a 
sphere in Appendix K: Definitions), two definitions about the relative position be-
tween a point and a sphere and two problems regarding these issues. Three days 
before the lesson, Quy came to Thuy to discuss ideas to teach the lesson before mak-
ing the lesson plan. The following excerpt is quoted from this discussion: 

Quy started the discussion with a proposal to use a half ball to model a sphere: 
1. Quy:

I will use half of a football to model a sphere. I will make an axis and a 
platform like this to keep it… (drawing, see figure 7.4)…on the axis I will 
mark the center O of the ball by red color… here is the point O… 

2. Thuy:  

Okay, so how is the model used in your lesson? 

3. Quy:

I will measure distances from several points on the ball to its center and 
show that these distances are equal and then, present the definition of 
sphere. 

4. Thuy:  

Why do you want to use a model here? 

5. Quy:

Because I think it is good for students to observe the model of a sphere,… 
learn its characteristics before they study its definition. 

Figure 7.4: A half ball 
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Quy’s teaching strategy revealed the traditional approach where a teacher did 
activities and introduced the results to students (utterance 3, episode 7.1). Realizing 
that, Thuy stimulated Quy to think about a realistic approach such as giving students 
opportunities to work with the model to discover its characteristics: 

6. Thuy:  

What do you think about giving students opportunities to measure dis-
tances [from several points on the ball to its center O], tell you the charac-
teristic of the ball and, then construct definitions for a sphere themselves? 

7. Quy:

I do not think it is necessary to let them do that, because they already 
worked with a circle in grade 9 and were very familiar with the definition 
of circles (see the definition of circle in Appendix K: Definitions). The 
two definitions are similar. So, I think they will understand the definition 
of a sphere very easily. 

8. Thuy:  

I think … the definitions of a circle and a sphere look very similar in term 
of words and language structure, but there is a big difference between the 
structure of a circle and that of a sphere.

With regard to Thuy’s behavior in utterance 8, episode 7.1, I suppose that at that 
moment she realized that Quy had a tendency to transmit knowledge. Because she 
saw that he did not let students do measurements and did not say that he would give 
students opportunities to construct definitions for a sphere, she directed him to an-
other way to teach the lesson. It may be assumed that she wanted to start the lesson 
by inviting students to have experience with the structure of sphere by exploring its 
characteristics. In order to use the definitions for a sphere, students need language 
they already learned from the definition of circle. She did not want Quy to introduce 
the similarity between the definitions of circle and sphere because, in her view, it is 
better if the teacher does not tell but stimulate students to refer to the definition of 
circle instead. However, Quy did not identify Thuy’s direction. He kept viewing his 
role as explainer: 

9. Quy:

I know… of course, I will also explain to them what differences there are 
between circles and spheres… one is a locus [of points] in plane but the 
other is a locus [of points] in space. But I did not plan for students to do 
activities with the model here…

10. Thuy: 

Why? 

11. Quy:

Because I have another plan in mind… I want to save time for the rest of 
the lesson. After the definition of a sphere, there are two problems, pre-
sented in the textbook that students need to solve in class, these problems 
are quite difficult for them. So, we need the time to work on these prob-
lems. 
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It is clear that although Quy appreciated the realistic approach, he could not 
leave “traditional teachers’ concerns” such as the time pressure. That became appar-
ent in the following part of the discussion: 

14. Thuy: 

Mrs. Xuan told us that she does not ask you to cover the text of lessons 
presented in textbooks completely in the time available for it, instead she 
will negotiate the time available for lessons and can even give you extra 
time. She agreed to let you develop any activity that you think is important 
to your students’ learning… I see not only Xuan but also many school su-
pervisors now are changing…they are becoming open and flexible in ne-
gotiating the class schedule for student teachers to develop activities that 
they want to do for their lessons. Of course, you need to think about the 
length of your lessons, it should not be too much longer than the time al-
lowance for it, but I do not think you will have to struggle too hard with 
the time pressure.  

15. Quy:

Yaa… I know… Uhmm… It seems I am too much influenced by the 
“teachers’ obsession” that I realized from my high school teachers… 
something…like… you know… because you see many people do that, it 
makes you take it for granted. 

(laughter)

It is clear that the reasons for Quy not to offer students realistic mathematics ac-
tivities were the influence of the traditional ways in which he was taught (I am too 
much influenced by “teachers’ obsession” that I realized from my high school 
teachers, utterance 15, episode 7.1) and his concern about survival (many people do 
that, it makes you take it for granted, utterance 15, episode 7.1). But having heard 
Thuy’s explanation about the conditions of Quy’s practicum, Quy realized the rea-
son that caused him to maintain his behavior. 

16. Thuy: 

All right… but if you do the same things as others do, you will be the 
same teacher as others are…  

Here, Quy stated that he did not want to teach with the traditional teaching ap-
proach: 

17. Quy:

No, no… I don’t think I want to teach as a traditional teacher 

18. Thuy: 

Good. Neither do I. So, I am here to discuss your ideas for lesson plans 
with you and help you to reflect on your lessons after you have taught 
them. But I want you to feel free to decide what you do for your lesson. In 
my opinion, you only can learn from your practice if you decide yourself 
what you are going to do and then experience it and see how it affects stu-
dents’ learning. 

19. Quy:

Yaa.
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(a slight pause) 
20. Quy:

Yaa… I see… I will think about how to let students do measurements and 
organize time for them to discuss the results, construct definitions for it [a 
sphere]. 

It can be seen from utterance 20, episode 7.1 that the safe environment that 
Xuan agreed to provide for Quy made him felt more confident to make his decision 
to offer students opportunities to do activities.  

As opposed to Quy, Khoi had many constraints that caused him to select the 
traditional teaching approach and it was not easy to leave it for a new teaching ap-
proach. At the beginning of practicum, Khoi decided to teach with the traditional 
approach. As an argument he told Thuy that he saw Quang teaching the class by 
traditional means. Consequently, he was afraid that he could not be successful with a 
new approach not familiar to students. Because Thuy genuinely honored the pre-
rogative of her students, she felt it important not to force Khoi. So she let him teach 
the class with a traditional approach but kept following him as a subject of the re-
search and encouraged him to use the student-centered approach at suitable mo-
ments. The following conversation was started by Thuy in the third week of practi-
cum, two days after Khoi’s second lesson and demonstrates Khoi’s concern that 
caused him to come to his decision about the teaching approach; it also shows how 
Thuy dealt with his concerns. The conversation took place when Thuy and Khoi 
were sitting in the teacher’s room after visiting Diem’s lesson on the definition of 
continuous function. This lesson revealed Dimension 2 because Diem used the Ex-
ample-Nonexample strategy to help students construct the definition.  

Episode 7.2: I feel very bored with lecturing
1. Thuy: 

It is a good lesson, isn’t it? 

2. Khoi: (sad voice, looks pale) 

Yes, it is. It is wonderful. 

(silence) 
3. Thuy:  

You look pale. It seems you are not in good condition, aren’t you?  

(silence)  
4. Khoi:

No, I am not in good condition. I have been exhausted since last Mon-
day… 

5. Thuy: 

Why? Are you tired because of teaching? 

6. Khoi:



152 CHAPTER 7

I had only one lesson last week but I am too worried about my thesis on 
mathematics that I need to write for my graduation. 

Student teachers, who get an average grade point higher than 8.0 are allowed to 
write a thesis for graduation (the scale is 10, the average score is calculated on their 
scores in university courses). They usually need four months for a thesis and the 
defense of the thesis is held two months after students have finished their practicum. 
So they need to start writing their thesis at the same time and keep working on it 
alongside their practicum. Other students who do not meet the requirements for writ-
ing a thesis have to take two optional courses after finishing their practicum.  

7. Thuy: 

How is it going? 

8. Khoi: (looks disappointed) 

… uhmm… I cannot say… I do not know… I could not keep in touch with 
my supervisor… he went away somewhere. I start reading and writing and 
I need to discuss with him… Writing the thesis, planning lessons, visiting 
students’ family, school activities make me too busy… Everything is a 
mess! 

Because it is the first time students write a thesis, some of them are struggling 
with working independently. They expect their supervisors to give critique and ad-
vice on what they write regularly. But most teachers in the mathematics department 
are too busy to have sufficient time for their supervision. 

9. Thuy:  

I know it is really a busy time for student teachers. I see how other sub-
jects of my research are too busy with their thesis and practicum. All of 
you have to start two important things for your graduation: thesis and 
practicum at the same time… maybe you do not feel familiar with work-
ing independently as you are working on your thesis… so, it is a challenge 
but not problematic. I think one cannot overcome challenges if they do not 
try. I think you need to re-schedule everything. Otherwise, if you think 
you cannot finish your thesis, you can drop it and take two optional 
courses as a substitute 

10.  Khoi:

No, I will not allow myself to give up the thesis. I promised myself to 
write it successfully.  

11.  Thuy: 

Good. But besides that, you are doing your practicum. Is it as important to 
you as the thesis? 

12.  Khoi: 

Yes, it is… it is really as important to me as the thesis… I also want to 
practice with the new methods that I learned from you like Diem and Quy 
do. I feel very bored with lecturing, indeed… I think I had nothing for stu-
dents in the two previous classes… in these lessons, you saw, I presented 
the text in textbook completely while students listened and copied…the 
class was too boring for both of us. I do not have a good feeling about my 
teaching now. 
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Realizing that Khoi was not satisfied with the boring classroom atmosphere that 
was caused by the lecturing method, Thuy gave him advice to make a change and 
invoked her own teaching experiences: 

13. Thuy: 

Why don’t you create a good feeling for yourself? When I try to make my 
lesson interesting to students, interact with them, see them excited in 
classroom activities, I get very good feelings during the lesson and after 
that.

14. Khoi:

Uhmm… I have been thinking about that after the first lesson, but I am not 
sure… I am not sure whether I will be successful or not. I see it is difficult 
to do. 

Another reason for Khoi to be hesitant in teaching with a new approach was that 
he was not confident in his ability to teach. 

15. Thuy: 

I do not think so. Let’s see how Quy and Diem were doing their lessons.  

16. Khoi:

Okay. I see. 

17. Thuy: 

So? 

18. Khoi:

Okay. I will try to teach with the new methods in the next lesson. 

19. Thuy: 

Your next lesson will be on next Monday, won’t it? 

20. Khoi:

Yes, it will. 

21. Thuy: 

What is the lesson about? 

22. Khoi:

This is the lesson about Theorem of Projection of the Triangle.  

23. Thuy: 

Ahh, the lesson where Tuan developed the pyramid problem. 

24. Khoi:

Yes, it is. I though about whether I should take the pyramid problem for 
my next lesson. What do you think? 

25.  Thuy: 

Very good. It is an interesting problem, isn’t it? So, think about that and 
come to me if you need to discuss it with me. 
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It is clear that the experience of peers’ teaching and Thuy’s encouragement pro-
vided Khoi with a safe feeling that triggered his decision to make a change for his 
teaching approach. Two points will be discussed here.  

First, the role of previous learning experiences that student teachers bring to 
practicum. In the analysis of the two excerpts above, it can be seen that at the begin-
ning of practicum the two student teachers’ biggest concern was how to survive.
Together with their learning experience with traditional education, they had an incli-
nation to teach with the traditional approach. However, they quickly realized that 
lessons taught with the traditional approach were too boring and less valued. That 
might be the result of their reflection on their own learning experiences, with the 
instructor in the methods course and microteaching course. It should be noted that in 
these courses, Khoi enjoyed the classroom atmosphere where the instructor demon-
strated Dimension 1. That might be the reason that caused him to consider Dimen-
sion 1 as one of the most important things he learned from the instructor. That may 
have also contributed to Khoi’s dissatisfaction with the classroom atmosphere of his 
traditional class. Student teachers’ experience with the student-centered approach 
played an important role in triggering them to decide to leave the traditional ap-
proach since early practicum.

Second, we examine the role of a safe environment for student teachers’ practi-
cum. Through the two excerpts above, it is clear that a safe environment is a neces-
sary condition for student teachers to decide to make a shift from the traditional ap-
proach to the student-centered approach, in which they have less experience than the 
former.  

In the next section, the ways in which student teachers create teaching activi-
ties of the student-centered approach are explored. 

4.2 Student teachers’ lesson planning 

Episode 7.3: How do you think about this idea? (This episode is quoted from the 
third discussion between Thuy and Khoi on 25th Feb 2004)
After the lesson of the pyramid, Khoi came to discuss the ideas for the next lesson 
with Thuy. This was the same lesson Quy taught: The definition of a sphere. 

1. Thuy: 

How do you teach this lesson? 

2. Khoi:

I shall ask students to recall the definition of a circle and then I will tell 
them that there is a definition that is similar and introduce to them the 
definition of a sphere. 

It can be seen that Khoi had the same idea as Quy for introducing the 
definition of a sphere. That might be the result of the way in which the 
definition was introduced when they were pupils at high school. 

3. Thuy: 

The definitions are similar in terms of language structure and words but 
the structure of sphere is not geometrical similar from that of circle. 
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4. Khoi:

I think the similarity is that all points on a circle or sphere have the same 
distance to its center. So, it is easy for students to acquire the definition of 
sphere if it is related to that of a circle. 

5. Thuy: 

So, you want to start from that characteristic of a circle and then help stu-
dents to see that is also one of a sphere? 

6. Khoi:

Yes, I do.

7. Thuy:  

If so, I think you can give them an activity for example, give them a point 
on the blackboard and a wire. You can ask them to draw a picture of 
points in a blackboard that have distances to the given point that equal the 
length of the wire. Then, you extend the problem…you ask them to find 
some points in space that have the same characteristics. Then, you ask 
them to make hypotheses about the locus…what it looks like. 

8. Khoi:

Yaa…that is really interesting. I shall do that. 

9. Thuy: 

Have you thought about a model that helps students experience with the 
structure and then construct definitions for it? 

10. Khoi:

Such as one Quy has for his lesson? 

(Khoi observed Quy’s lesson on a sphere) 
11. Thuy:  

Do you have any ideas about that? 

12. Khoi:

You want me to do the same thing as Quy did? 

13. Thuy: 

No, I don’t. It depends on what you want. You can use another model. 

(silence) 
14. Thuy: 

I think after you have asked students to do the activity with a wire, you 
can reinforce what they got from that activity by showing them a model 
like this…(drawing, see figure 7.5)…if you put more and more segments 
…students can see it becomes a sphere. 
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Figure 7.5: A wire model of sphere 

15. Khoi: (surprised voice) 

Oh, It is simple, isn’t it?…it is wonderful…. How did you think about this 
idea? 

16. Thuy: 

I see a key handle like this (see figure 7.6) and at that time I imagine a 
sphere. I also had experience with that model of a sphere when my 
grandmother taught me how to make wool balls for my warm coat. She 
cut a cardboard circle like this (see figure 7.7) and put wools threads 
through the hole until it was full, tied the wool threads like this to get a 
wool ball and cut here… but then, she needed to cut the wool until they 
were equal to each other… In this way we got a wool ball - a sphere.  

17. Khoi:

Oh… that is very interesting. I never knew that.  

18. Thuy: 

It may be an activity for students to do when they learn about a sphere. 

19. Khoi:

I tried very hard but I could not find any idea for my lesson. How do you 
find the ideas? 
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Figure 7.6: Key Handling 

Figure 7.7: Making a wool ball 

20. Thuy: 

When you want to find an idea to teach mathematics content, try to think 
about how that content can be related to situations of real life. I have a 
habit of thinking about how mathematics relates to activities of real life. I 
do not just do that before a lesson but usually when I am in my everyday 
life… if you want to enrich your repertoire of ideas for teaching you need 
to collect ideas day by day. I find ideas for teaching in the history of 
mathematics. I think you followed that course already, didn’t you? Other-
wise, I have also found ideas in books such as “Mathematics problems in 
real life”, “Mathematics is an interesting game” or “Most interesting 
mathematics stories”… I found the idea for the pyramid problem from the 
story of how Thales calculated the altitude of a pyramid when he visited 
Egypt, that is presented in such books… I remembered I lent your class 
some books like this. Didn’t I? 

21. Khoi:

Yaa. You did but I did not have time to read those books then, because I 
was very busy with my mathematics courses. Now, I have got it. I never 
think about ideas for teaching before a lesson. That is why I used to be 
stuck when I tried to find ideas for a lesson. In fact, I do not think about 
ideas for lessons before my practicum. I was too busy learning mathemat-
ics and other courses until practicum starts.  

22. Thuy: 
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Do you like teaching? 

23. Khoi: (smile) 

Now I like it …I like it much more than before. 

24. Thuy: 

Why did you choose for a career as a teacher? 

25. Khoi:

I come from the countryside. I do not know much about other careers in 
urban areas. In my opinion, teaching is an easy job because it is easy to 
apply for a job and keep it if you are teacher. 

26. Thuy: 

Do you like it now? 

27. Khoi:

I am beginning to like teaching with new approaches. 

The above excerpt illustrates some features that are characteristic for Khoi’s 
teaching. The first feature is that Khoi wanted to assume the role of someone who 
helps students construct knowledge. He had strong expectations of teaching with 
student-centered activities and appreciates Thuy’s advice about these activities for 
his teaching. But clearly he was not able to find ideas for these teaching activities. 
He picked up the pyramid problem for his previous lesson and most ideas for teach-
ing this lesson came from Thuy. He only listened and followed her advice. That can 
be explained by the fact that he did not prepare himself for practicum. He did not 
think much about teaching before entering the practicum. As a result, Khoi’s ability 
to create teaching strategies was limited. Most of the time in the discussion, Thuy 
told Khoi what he should do and explained to him how to do it. 
 Compared to Khoi, Quy was able to create teaching resources or activities to 
teach with a realistic approach himself. After the first discussion with Thuy (see 
Episode 7.1) he created a ball for students to experience the structure of sphere (see 
figure 7.8) and then, another model for students to think about a way to determine 
given points (in figure 7.9 these points are named A, B, C, D, E and F) of the model, 
inside or outside or on the sphere.  
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Figure 7.8: Quy’s funny sphere 

Figure 7.9: Model of the relative position between points and sphere 

After experiencing planning and teaching two lessons he became confident and 
autonomous. He suggested Thuy let him make the third lesson plan himself, without 
discussing it with her. In this lesson Quy created a model (see figure 7.10) for stu-
dents to make their own measurements to reinvent the theorem of tangent (see Ap-
pendix L: Theorem of Tangent). His ability to design teaching activities with a real-
istic approach was fully obvious at the end of his practicum, when Thuy encouraged 
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Quy to create a project-lesson like those he had made in the methods and micro-
teaching courses. The following episode is quoted from the sixth discussion between 
Thuy and Quy to discuss the last lesson of his practicum- the lesson for the polyhe-
dron. 

Figure 7.10: A model to determine distances between two marked points 

Episode 7.4: Planning Lantern project: Developing Quy’s own idea (This episode is 
quoted from the sixth discussion between Thuy and Quy on 07th March 2004)
The second unit Quy taught is about the volume of a polyhedron. This unit consisted 
of two lessons that were four periods in duration and were scheduled in the three last 
weeks of Quy’s practicum. In two lessons of the unit Quy attempted to teach the 
definitions of a polyhedron and the formulae to calculate its volumes. Quy chose the 
activity of making lanterns to serve as a contextual situation for students to under-
stand the topic of a polyhedron. The idea of helping student to learn the concept of a 
polyhedron by making lanterns was presented by the group with Hung, Sim and Nhu 
in the methods course. Quy copied this idea but he combined it with the “competi-
tion” idea, which he experienced as a learner in the Coconut candy problem in the 
methods course and as a designer in the Cantho Stadium and My Dinh Stadium pro-
jects in the microteaching course.. He also created some more activities to help stu-
dents learn not only the concept of a polyhedron but also the formulae to calculate 
its volume. The main activities of the project involved students making, decorating, 
calculating areas and volumes of lanterns and learning mathematical concepts and 
formulae along with these activities. 
 In Vietnam, making lanterns is one of the most exciting activities for children 
and teenagers. Lanterns are made on several occasions in the year. At the middle of 
August in the Lunar year, there is a festival that is called the “Moon festival” (Tet 
Trung Thu). It is a traditional children’s festival in East Asian countries. On the 
night of the festival, children and teenagers participate in a parade carrying their 
lanterns around their villages. After that, they return home, hang their lanterns 
around the house and enjoy moon cakes prepared by adults in their family and hear 
legends about the moon. Lanterns are also made for decorating houses on wedding 
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days or for the student camp on the birthday of Youth Union - the 26th of March. 
Camping on the birthday of Youth Union is seen as one of the most exciting activi-
ties in the school year for high school and university students. Another meaning of 
this activity is that this event is seen as the moment of farewell for student teachers, 
high school students and staff members because it falls in the last week of practi-
cum. In order to make the lessons of the polyhedron exciting and meaningful to stu-
dents, Quy announced a competition between students to make lanterns for their 
camps on the birthday of Youth Union. To define the features of Quy’s development 
and Thuy’s supervision, we introduce a brief excerpt from the first part of the super-
vision discussion on the design of the Lantern project. The letter of invitation for the 
competition of the Lantern project is presented in Appendix M: Letter of invitation 
of the Lantern project. 

1. Quy:

In order to prepare students for learning the unit about the polyhedron, I 
will invite them to make lanterns for their camps.  

2. Thuy: 

How will you use their products for the lesson? 

3. Quy:

I will not say anything about the lesson before they bring their lanterns to 
the class. After they bring their product to the class, I will start the les-
son… they could have lanterns in the shapes of polyhedrons, so, I will use 
them as models for the lesson… besides, I shall also make some models of 
polyhedron to show them. 

4. Thuy: 

So, that is the reason why you want them to make lanterns, isn’t it? 

5. Quy:

Yes, it is. I will use students’ lanterns to model polyhedra but then I shall 
extend the use of their models [lanterns] …for example, put some of poly-
hedra together or cut some parts from them to get a new polyhedron.  

6. Thuy: 

The text of the first lesson is only about the definitions of a polyhedron, 
isn’t it? 

7. Quy:

Yes, it is. I think …I shall invite students to study their lanterns to find the 
geometrical features of them… for example… this… [turns some pages in 
the textbook]… this one [point at a picture in the textbook]… I mean I 
will invite students to study their own products… I shall let them show 
their ideas about the geometrical features… that means those of their lan-
terns… then, I shall ask them, for example… what do they realize about 
two adjacent faces, two faces going through the same edge…two faces 
which have no common point etc… then, I will go to the definitions… 
That means, first, I will invite students to make sense of the geometrical 
features of their lantern and then go to the mathematics definitions. 

8. Thuy: 
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It sounds great… ah… but if students make a lantern, which is not in a 
shape of a polyhedron, for example,… this one (drawing, see figure 
7.11)… 

Figure 7.11: A cylinder lantern

9. Quy:

Uhmm… f they make a lantern like this one… 

10. Thuy: 

It might be because it is a favorite shape, isn’t it? 

11. Quy:

Then, I shall tell them that the only thing they need to do is to decorate it. 

12. Thuy: 

Uhmmm… because your lesson is about a polyhedron… so… 

13. Quy:

I think… In case there are lanterns not in the shape of  a polyhedron, but 
in those they learned I would ask them to recall these figures… 

14. Thuy: 

I think… I would like you to think and decide yourself… but my initial 
reaction is that you can use lanterns that are not in the shape of a polyhe-
dron as counterexamples… you can separate lanterns that students make 
into two groups and tell them that: this is a group of things with polyhe-
dron shapes and other group are not polyhedron… I think you know that 
strategy, don’t you? 

15. Quy:

Yes, I do. 

16. Thuy: 

So, all students’ products will be used for the lesson… 
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17. Quy:

Yaa… I will let students study and compare two groups of things and con-
struct the definitions for a polyhedron. 

18. Thuy: 

Yaaa… I think you are already familiar with it. Here, in this way, all stu-
dents’ products can be used for the lesson.  

19. Quy:

Students will work in groups. In the first stage I will not ask them to cover 
their lanterns with paper, but to make the frames of their lanterns and also 
a presentation paper, in which they need to present their lanterns’ dimen-
sions, draw them on paper, select a name for their group product… I think 
selecting names for their products will be exciting work for them… Draw-
ing the lanterns on paper helps them to imagine how the shape of their 
products are… 

20. Thuy: 

I think we can make the work more interesting to students. 

21. Quy:

What are you thinking? 

22. Thuy: 

I see students are very excited to talk about their camp on the 26th of 
March… 

23. Quy:

Yaa…It was already in my project… I shall tell them that their products 
will be shown in the class exhibition on that day. I also have some prizes 
for good lanterns. 

24. Thuy: 

I think you need to send students a letter to explain the criterion that their 
products need to satisfy… 

25. Quy:

I intended to do that already. In the letter I shall present the criterion to 
evaluate students’ products and the work students need to do. 

26. Thuy: 

Okay, it sounds great…Ah, how about the materials for them to make 
their product. 

27. Quy:

I thought about it already. I see it is not difficult for students to find bam-
boo; they have a lot in their gardens. 

28. Thuy: 

Really? I could not find bamboo in the market when I need it for my mod-
els.

29. Quy (smile) 
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Because you live in the city… All students have bamboo in their garden… 
Haven’t you seen that behind campus I of our university there is a big 
bamboo garden?... I think paper that is needed for covering lanterns is not 
too expensive for students to buy. Otherwise, I can provide them with 
color transparent papers… I still have a lot at home. 

30. Thuy: 

All right. 

We can see that the possibility of the realization of Quy’s lesson plan in the 
Vietnamese context is promising. Education is always influenced by culture and 
social factors. If one wants to teach with a theory that comes from developed coun-
tries like RME or DoL, in a developing country such as Vietnam, cultural and social 
factors that influence teaching need to be taken into consideration. Here, Quy has 
taken these factors into account. Making lanterns is one of the favorite cultural ac-
tivities for Vietnamese children and teenagers. Thus, the lantern project is culturally 
authentic to students. Apart from the social factor, Quy considered the time and fi-
nancial support for the project. He realized that Vietnamese high school students are 
very busy with homework and housework and the time available for the lesson is 
only two periods. In order to develop a project like the Lantern project, teachers 
need to evaluate the time constraints. Quy arranged a relevant schedule for students 
to work on activities of the project at home and in class, taking school as well as 
individuals’ schedules into consideration. Further, it should be noted that Nguyen 
Viet Hong is a suburban school and most students come from farming families. 
They do not have much money for their products. In the lantern project, students do 
not need to struggle without financial support. As a result, the project could be per-
ceived by students as realistic, personally interesting and really meaningful to their 
learning.
 Quy’s lesson plan provided him with opportunities to develop RME and DoL. 
The activity of making lanterns is interesting to students. That would cause them to 
have a good attitude toward learning the lesson that follows the activity (Dimension 
1). Through the activity of making lanterns, students experience the wire and face 
models of lanterns. That will give them pre-experiences about a polyhedron on 
which they base the construction of the concept and definition of it. Students’ con-
struction of knowledge as suggested by RME or DoL can be expected here. The 
activity of producing definitions for polyhedron contributes to the development of 
Dimensions 3 and 5, because it provides students with activities of generalization, 
induction and error analysis as well as critical thinking. Making handicrafts from 
bamboo is everyday task of Quy’s students. After the lesson, students can use their 
knowledge about a polyhedron for this work. Conversely, they can refine and extend 
their knowledge about a polyhedron through doing this work. Dimensions 3 and 4 
can be expected here. “How does Quy make use of the opportunities to develop 
RME or DoL in his lesson?” was a question that Thuy wished to investigate.  
 Two conclusions about Quy’s learning can be presented here. First, it can be 
seen that activities he intended to do for his lantern lesson were a copy from Thuy’s 
and his peers’ ideas presented in the methods course and microteaching course. 
From this we can conclude that the experiences Quy got in those courses made an 
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important contribution to his ideas for planning lessons in practicum. Further, these 
experiences caused him to be confident and autonomous in practicum. Second, it is 
incorrect to assume that Thuy tells Quy where in his plan he needs to make correc-
tions and what is required as in the case of Khoi. Instead, Thuy played a role of a 
person who “listened” to Quy’s report of his plan. What she does is suggest various 
strategies for him to choose from, when these are appropriate. They thought about 
“how things are going to go”, together. However, a student teacher like Quy, at the 
beginning of teaching using a student-centered approach still needed supervision and 
guidance. It was necessary for Quy to have Thuy’s advice at the relevant moments, 
in order to keep the student-centered approach for his lesson plan. For example, in 
utterance 11, episode 7.4, Quy did not intend to use students’ products if these were 
not a polyhedron. If he does that, students will be disappointed. Dimension 1 which 
could be developed by the activity of making the lantern could be destroyed. Realiz-
ing that, in utterance 14, episode 7.4, Thuy suggested a teaching strategy “example-
nonexample” which can help Quy to deal with that problem. Thuy’s suggestion 
helped him to foster not only Dimension 1 but also Dimension 2. 

4.3 Student teachers’ experiences and reflection   

In the section above, we saw how student teachers worked with Thuy to design their 
lessons. Now, we enter their lessons to see how they interacted with their students. 

Episode 7.5: We have uncountable solutions for it (This episode is quoted from 
Khoi’s fourth lesson on 08th March 2004)
Khoi started the lesson by introducing a problem to students: 

1. Khoi:

Now, I invite you to do an activity… Let’s see (marked a point O on the black-
board)… I have a point O on the blackboard. This is a wire, its length is 20 
cm… Now, I introduce to you a problem (write the following problem on the 
blackboard): “Find points M on the blackboard where the distances from them 
to the point O equals 20 cm” (Khoi underlines the word on the blackboard). 

2. Students: (discussing) 

3. Cuong: (volunteers and comes to the blackboard and uses the wire to draw a cir-
cle of which center is the point O and radius is the wire, see figure 7.12)  
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Figure 7.12: Drawing circle with a wire 20cm 

4. Khoi:

What do you think about Cuong’s answer? 

5. Students:

That’s right. 

6. Khoi:

Now, we will check it…If I take a point M on the circle Cuong drew, then, 
I connect the point with the point O. How long is the length MO? MO 
equals 20cm. Because Cuong used the wire as a radius to draw the circle, 
so, every point on the circle has the same distance to the point O and it is 
20 cm because the wire is 20 cm. What is the meaning of the word 
“blackboard”? That represents a plane. If I take a point O, not on the 
blackboard but on the wall, what is the solution you get? We also have a 
circle. Now if I replace the words “on the blackboard” by “in space” in the 
problem I wrote on the blackboard, we have another problem (Khoi writes 
the problem on the blackboard): “Find points in space where the distances 
to the point O equal 20 cm”. Please think about the problem…beside the 
point on the circle we already had on the blackboard; do we have any 
other points to satisfy the condition of the problem? 

7. Huy: (volunteers) 

I think there are uncountable points in space to have distances to the point 
O equal 20 cm. Uncountable planes exist that pass through the point O. On 
each plane a circle exists of which the center is the point O and radius is 
20 cm. Thus, there are  uncountable  points to satisfy the condition of the 
problem. We have uncountable solutions for it. 

8. Khoi:

Thank you, Huy. Please come here. Now, take a point like this for us to 
see how it is. 

Huy came to the blackboard and took the wire from Khoi. He put an end of the 
wire at the point O and held the other end of the wire outside the blackboard. 

9. Khoi:
Let’s review what Huy did. Huy puts an end of the wire at the point O and 
holds the other end of the wire here. This is one of points M in space with 
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the distance to the point O is 20 cm. Now, I invite you to predict how the 
locus of points that have the distance to the point O equal to a given length 
looks like. 

10. Students (discussing) 

11. Khoi:

Does it look like a thing in real life? 

12. Students (whisper) 

13. Khoi:

Nguyen, can you? 

14. Nguyen: 

A sphere 

15. Khoi: (smile) 

I do not know the word “sphere”; I just want to know what the locus looks 
like.

16. Student:

A watermelon. 

17. Nguyen: 

A ball. 

18. Khoi:

Is there anything else? 

19. Nguyen: 

The earth. 

20. Khoi:

I shall not make any judgment here. Now, let’s look at a model (see figure 
7.13). Do you see the red point? The red point represents the point O. Do 
you see the wires? I marked the ends of these wires with blue. These blue 
points represent the points M. These blue points have the same distances 
to the point O…these equal 20 cm. Now, if I have more and more wires 
like this, do you think the model will look like the things Nguyen pre-
dicted? 

21. Students: (nod) 

Yes, it does. 

22. Khoi:

This figure is called a “sphere”. So, what is the definition of a sphere? 
(Read aloud) A sphere is the set of points that have distances to a given 
point equal to a given length. 

23. Students (copy) 
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Figure 7.13: A wire model of sphere 

The above excerpt illustrates that although Khoi wanted to play the role of 
coaching students to construct knowledge, at some points in the lessons he did not 
do that. First, he tried to make students give the answers he had in mind. For exam-
ple, he ignored Huy’s answer (utterance 7, episode 7.5) and tried to lead him to the 
answer he wished (utterance 9, episode 7.5). Second, he still played the role of “the 
explainer”. That can be seen in the lengthy monologue explaining a student’s answer 
about the locus of points on the blackboard that have the distances to the point O of 
20 cm in utterance 6, episode 7.5. Third, although he was successful in helping stu-
dents to construct the concept of sphere, he did not give students opportunities to 
construct definitions for a sphere. Thuy took these points of Khoi’s lesson to the 
supervisory discussion after the lesson. Now we come to the discussion between 
Thuy and Khoi about the excerpt above to see how Khoi reflects on it. 

Episode 7.6: I should have said something (This episode is quoted from the discus-
sion between Thuy and Khoi about Khoi’s fourth lesson on 09th March 2004)

1. Thuy: 

What do you think about the lesson? 

2. Khoi:

I am satisfied with it.  

3. Thuy: 

Do you see anything in the lesson that did not satisfy you? 

4. Khoi:

No, I don’t. I am really satisfied with everything. 

5. Thuy: 

Why? 

6. Khoi:
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The lesson went very smoothly. I gave students activities and interacted 
with them. As you can see, students participated in activities and mastered 
the concept and the definition very well. 

7. Thuy: 

I do not know why you don’t let students construct the definition for 
sphere themselves. 

8. Khoi:

Yaa… I should have let them do that. But I was a little bit in a hurry there.  

9. Thuy: 

Did you intend to have that activity in your plan? 

10. Khoi:

Yes, I did, but then I saw I took much time for the activities of construct-
ing a sphere, so I dropped it. 

11. Thuy: 

What do you think about Huy’s first answer to your question? 

12. Khoi:

He had a right answer (smile) at that moment, I did not want to analyze it 
because I wanted to lead students to an experimental solution first but he 
presented a solution… it was good but it did not fit my purpose. I was 
afraid that it was difficult for students to understand Huy’s solution. 

13. Thuy: 

If you were him, how would you feel? 

14. Khoi:

I would have felt… disappointed… I should have said something… like… 
it is a good answer. 

15. Thuy: 

I know you want to lead your students to the construction of the concept 
of a sphere gradually so you did not want to analyze his answer. But on 
the one hand, your reaction might make him disappointed and on the other 
hand his solution is very creative, isn’t it? So, we need trying to find a so-
lution for the situation. What do you think? 

(silence) 
16. Thuy: 

Do you think it would be better if you clarify your reaction to students in 
order to have more effective communication with them? For example, 
make Huy proud of his idea and let the class know why you do not want to 
discuss it at that moment. What do you think? 

17. Khoi:

Yes. May be… I should have said, “Huy’s solution is a good solution but 
we shall return to it at the end of this part” 

18. Thuy: 
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Yaa. I think that is a good solution. 

It can be seen that Khoi could not frame the problems of his teaching, but when 
Thuy framed the problems (utterances 7, 13 and 16, episode 7.6), he was very quick 
to find new understandings (utterance 12, episode 7.6) and new solutions (utterances 
8, 14 and 17, episode 7.6). Khoi’s ability to make use of what Thuy framed might be 
the result of his ability to reflect, which was stimulated and nurtured in the methods 
course and microteaching course. His reflection helped him to explore new under-
standing about the problems of his practice and found solutions for them  

In the excerpt above, we saw how students constructed the definition of a 
sphere. This definition is rather simple. Now we come to Quy’s Lantern project les-
son to see how Quy taught a definition that is rather difficult- the definition of a 
polyhedron: 

Episode 7.7: If two faces of polyhedrons have a common side, how many polygon 
areas go through this side (This episode is quoted from the first class of the Lantern 
project lesson on 22nd March 2004)

The excerpt below was taken from the first part of the section on the definitions of a 
polyhedron (see Appendix K: Definitions). In this part Quy intended to help students 
construct the definitions for a polyhedron. Students received the letter of invitation 
to participate in the competition to make lanterns for their camp on the 26th of March 
(see Appendix M: Letter for Lantern project). At the beginning of the class, each 
group had a frame of their lantern made from bamboo on their table, together with a 
paper to present their product. They were very excited to observe and criticize the 
products of their own and other groups (see figures 7.14 a, b, c, d, e, f, g, h, i). Then, 
Quy invited three groups to present their products. After that, he selected some lan-
terns that did not have the shape of a polyhedron to hang on the blackboard.  

7.14 a               7.14 b 
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7.14 c                                                                    7.14 d 

7.14 e                                                                    7.14 f 

7.14 g                                                           7.14 h 

7.14 i 

Figure 7.14: Students’ lanterns 

The next activity Quy intended to do was for students to observe models of 
polyhedron and define the characteristics of a polyhedron. The materials for students 
to work on this activity were their lanterns if they were polyhedral. Because Quy 
predicted that some groups might come to the class with lanterns which were not 
polyhedral resulting in not having a wire model of polyhedra for their study, he 
made some wire models of polyhedron at home and brought these to the class (fig-
ures 7.15 a, b, c, d, e). Some models made by Quy were given to groups of which 
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products were not polyhedral. After each group had a wire polyhedral model, he told 
students that the models they received were polyhedron and the lanterns he hung on 
the blackboard were not. He asked students to observe the models, compare the non-
polyhedron on the blackboard with the polyhedron they had on their table and find 
the common geometrical features of the polyhedron.  

7.15 a                                  7.15 b                                7.15 c 

                               7.15 d                                                               7.16 e 

Figure 7.15 (a, b, c, d, e):  Quy’ a models of polyhedra (Bamboo wire frames, no cover) 

The following excerpt is presented to provide the readers with Quy’s teaching 
in the lesson: 

1. Quy:

Now, I would like to invite you to compare the [model of] polyhedron you 
have with those of non-polyhedron hung on the backboard. Now, discuss 
in groups the differences between polyhedron and non-polyhedron. 

2. Students:

A polyhedron is a thing that must have a base that is a quadrangle. 

3. Mai:

No, it only needs to have a base that is a polygon. 

4. Quy:

How about its sides? 

5. Lan: 
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It has an edge while those hanging on the blackboard do not. 

6. Students: Uhmm…. 

7. Quy:

Now, who wants to present their answers? Who? 

 (whispers) 
8. Quy:

I would like to invite the group sitting at the back of the classroom… Now 
let’s take an example from each group of things. For example, this one 
(see figure 7.14 i) and that one (see figure 7.14 a). What are the differ-
ences between their faces? 

9. Cuc:

The faces of our products [see figure 7.14 i] are polygon, those of the lan-
tern hung on the blackboard are not. 

10. Quy:

That is right. Another question: “Are all faces of a polyhedron polygo-
nal?” 

11. Students:

Yes, they are. 

12. Quy:

If  I cover these polygons with paper, what do we call them? 

13. Students:

Polygon areas. 

14. Quy:

How many polygon areas in your model? 

15. Students:

We have 5. 

16. Students:

We have 4. 

17. Students:

We have 13. 

18. Quy:

How many polygon areas does a polyhedron have? 

19. Students:

Many 

20. Quy:

Countable or uncountable? 

21. Students:
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Countable.

22. Quy:

So, we have the first feature of polyhedron: “A polyhedron is a figure that 
is formed by a number of polygonal areas” 

It can be seen that although Quy wished to help students to construct definitions 
for polyhedron themselves, he did not do that in his lesson. He posed questions to 
students to help them recognize the characteristics of a polyhedron but put forward 
the criteria for a polyhedron himself. His questions helped students understand the 
definition of a polyhedron in the textbooks rather than constructing it themselves.
 Now we come to visit the lesson after the definition of a polyhedron was intro-
duced, to see how students acquired it. In the excerpt below, Quy invited students to 
check whether their products - lanterns - are polyhedral: 

38. Quy:

So, we have another feature of the polyhedron “Any side of a polyhedron 
is the intersection of only two faces”. So, we discovered three features. A 
thing that satisfies three criteria is called a polyhedron… Now let’s look at 
the lanterns I hung on the blackboard to find out why they are not polyhe-
dral. Firstly, we can consider this one. Who can tell us why it is not a 
polyhedron? The group at the back of the class, please. 

39. Student:

Because their faces are not polygonal. 

40. Quy:

Right. Now, how about this one (see Figure 7.14 d)... Uhmm… Lam, can 
you? 

41. Lam: (lower voice) 

Because it is… round. 

42. Quy:

What is round? 

43. Lam: 

It is a cone. 

44. Quy:

But can a cone also be a polyhedron? Is it something not fitting to the cri-
teria of a polyhedron? 

45. Lam: 

Uhmm…Uhmm (silence) 

46. Quy:

What is the shape of this? Circle or polygon? 

47. Students:

Circle.
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48. Quy:

So, we have a circle. It does not fit with the third criterion. Do you under-
stand? 

49. Lam: 

Yes, I do. 

50. Quy:

Now, we look at a very lovely lantern (see figure 7.14 e) 

51. Students: (laughter) 

52. Quy:

Tam, could you please tell me why it is not polyhedral? 

53. Tam: 

Because its faces are not polygonal. 

54. Quy:

I see at the below part there are some polygons, aren’t there? 

55. Tam: 

It has some polygon at the bottom part but the things at the upper one are 
not polygons. 

56. Quy:

Right. Now… let’s look at this one (see figure 7.14 h). Is this a polyhe-
dron? 

57. Students:

No, it isn’t. 

58. Quy:

Why?  

59. Students:

There is a side that belongs to three faces. 

60. Quy:

Which side? 

61. Students:

The vertical sides. 

62. Quy:

Right. Is there anything else that does not fit with our criteria of polyhe-
dron? 

63. Students (silence) 

64. Quy:

Let’s see this side…it is the intersection of how many polygon areas? 
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65. Students:

Only one. 

66. Quy:

So, with which criteria it does not fit? 

67. Students:

The third. 

68. Quy:

Please remember this lantern so that you will never forget the third crite-
rion. Now, we will study the definition of a polyhedron. Please read the 
definition in your textbook. 

Two important aspects of the lesson were explored here. First, the classroom 
atmosphere was very excited. Models for teaching geometry that are used in school 
are not always compelling to students. But because students have interests in their 
own products, the lanterns made good sense to students when they were used as 
models in the lesson. For DoL, the problem was successful in developing Dimension 
1. With regard to students’ construction of knowledge, the lantern project provided 
students with a contextual situation, which contains mathematical objects for them 
to construct their knowledge of a polyhedron. Through manipulating the lanterns, 
students gained experience. They perceived the characteristics of a polyhedron. 
However, Quy was not able not help students to produce the definition of a polyhe-
dron based on these experiences and perceptions. Instead, he determined the criteria 
of a polyhedron for students and introduced the definition of polyhedra himself. 
Thuy will take these points to the supervision discussion after the lesson. 
 Second, there is a student who did not master the definition. For Thuy, this led 
to the question: “How does Quy identify students’ levels?” This question was elabo-
rated during the supervision discussion after the lesson. 

Episode 7.8: I really think that I should have let them do that themselves (This epi-
sode is quoted from the discussion between Thuy and Quy after the first lesson of 
Lantern project, Date: 24th March 2004)
Two days after the lesson and after Thuy and Quy had watched the videotape of the 
lesson separately, they discussed it: 

1. Thuy: 

What do you think about your lesson? 

2. Quy:

I saw that I did the lesson rather well. I visualized how it was going on and 
responded to students in the lesson rather well. I let them present their 
products…these were very interesting presentations… Students were very 
interested in that activity… Then I hung their lanterns, helped them to 
compare polyhedron and non-polyhedron to discover the features of a 
polyhedron. Then I helped them to use the three criteria of polyhedron to 
determine what a polyhedron is and what is not and also explain why… 
here, I made a good point when I emphasized the third criterion of the 
definition because it is important for students to pay attention to it…” A 
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side is the intersection of only two polygon areas not any more”… that … 
if one forgets that, he will makea big mistake in determining whether a 
thing is polyhedron. 

3. Thuy: 

Good. I think it is a very good lesson. I agree with what you said about 
your lesson. Now, I would like to ask you one thing… I saw you planned 
to let students construct definitions for a polyhedron but then I did not see 
that activity in your lesson. 

4. Quy:

I did not give student opportunities to do that… I thought about that after I 
discussed it with you but I decided not to do it because I thought that if 
students realize the three criteria of polyhedron, then they would only re-
peat these criteria when I ask them to suggest a definition for it… So, I 
gave myself an opportunity to do that. 

(laughter)
5. Quy:

But now I really think that you should have let them do that themselves. I 
still act as Pooh-Bah for them [Pooh-Bah mean a person who like to do 
everything for others] and I was a little bit hurried at that moment. 

The excerpt above is an excellent example of Quy’s progress in reflecting on his 
teaching. After Thuy framed the problem in utterance 3, episode 7.8, Quy quickly 
reframed it in utterance 4 and put forward a new understanding and solution for it in 
utterance 5, episode 7.8. After that, Thuy raised another problem of Quy’s practice 
in the discussion: 

6. Thuy: 

What do you think about Lam’s answer? It seems he was the second stu-
dent you assigned to answer your question, wasn’t he? 

7. Quy:

No, he was not. He was the fourth one. I think that he knew the reasons 
why that lantern was not polyhedral but he could not describe what he 
thought in language. 

8. Thuy: 

What he said at that moment was… 

9. Quy:

He said “it is round’ and then, “cone” 

10. Thuy: 

And then, after you asked him “Is it something not fitting the criterion of a 
polyhedron?” he could not answer, could he? 

11. Quy:

No he couldn’t. 

12. Thuy: 



178 CHAPTER 7

What do you think about that event? 

(silence) 

It can be seen that although Thuy focused Quy’s attention on the classroom 
event (utterances 6-11, episode 7.8) and framed the problem in utterances 10 and 12, 
episode 7.8, Quy could not justify it. Thus, Thuy explained to him: 

13. Thuy: 

I think he is at a lower level than the others. He can realize a thing is not poly-
hedral by shape. But he could not use the criteria of polyhedra to define 
whether the thing is a polyhedron or not. For example, one can say a figure is 
not rectangular but cannot tell us on what criteria the judgment is based in de-
fining it, because it was realized by shape, not by definition. 

It can be seen that in utterance 13 above, Thuy used Van Hiele to explain the 
students’ levels. According to her, Lam was at the first level where students only can 
categorize an object by shape and not by a set of characteristics or a definition. After 
having received Thuy’s explanation, Quy determined the problem of his practice: 

14. Quy:

Yes. Now I realize that I indeed have not known how to realize students’ levels 
yet…I was not sensitive to that problem… I saw most students gave right an-
swers to my questions and knew that these students understood the lesson but 
when students had wrong answers I did not know why they had it, at which 
level they were operating. 

15. Thuy: 

Assessment is very important in teaching. If you do not know students’ levels, 
you cannot help each individual to develop their own learning skills. 

Quy put forward a solution to his problem: 
16. Quy:

That is what I need to learn more about. 

Early on the development of RME, Freudenthal (1973) emphasized that assess-
ment is an important part of education. According to him, assessment is a meaning-
ful activity, because, on the one hand, it informs teachers about the influence of the 
teaching process in order to understand how to improve it, and, on the other hand, 
informs students of what they have learned. Without assessment, teachers do not 
know what has been done and what is still to be come (De Lange, 1986). It can be 
seen that although Quy had a lesson plan, which enabled him to teach the realistic 
approach and develop Dimension 1, he could not assess students’ learning, which 
occurred during his lesson. That was the reason why he could neither reframe nor 
find a solution for the problems in his lesson relating to assessment, which was 
framed by Thuy in the discussion.  
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5 CONCLUSIONS AND DISCUSSION 

5.1 The use of RME and DoL by student teachers 

In response to the first sub-research question (What factors influence Vietnamese 
mathematics student teachers’ attitudes toward the application of RME and DoL in 
their classroom?), it could be surmised that the two student teachers had the inten-
tion to teach with RME and DoL. Their attitudes were formed by their expectation 
to provide students with opportunities to learn in active ways, which they brought 
from the methods and microteaching courses. After learning RME and DoL, the two 
student teachers came to practicum with the idea that teaching is to help students 
construct knowledge. As a result, Quy and Khoi again used their own framework 
that consists of RME and Dimension 1 for their lesson planning and teaching. How-
ever, the time pressure on their work and their concerns with survival influenced 
their attitudes toward these notions. Resultantly, they used the traditional approach. 
But it can be seen that the safe environment that school and university supervisors 
provided was a necessary condition for them to make a shift from the traditional 
approach to the student-centered approach. This shift was enabled through discus-
sions with the university supervisor. However, in the classroom they dropped the 
student-centered approach for several reasons:  

They were influenced by time pressure, 
They could not leave the role of teacher as an explainer that they had experi-

enced as a student, 
They lacked experiences of classroom communication such as responding to 

students’ ideas or explaining the reason why they left students’ ideas for later. 
They lacked competence in the analysis of students’ learning. 
In response to the second research question (On which experiences do Vietnam-

ese mathematics student teachers build to redesign the curriculum to teach RME 
and DoL?), it was clear that student teachers’ thoughts about how to teach a lesson 
has been based on their previous experiences in particular the examples of RME and 
DoL lessons in the methods and microteaching course. 
 There was a difference between the two student teachers’ development during 
practicum. Besides copying the ideas from peers or the instructor of the methods 
course, Quy was able to create teaching activities himself. His previous learning 
experiences, especially those of planning a lesson with RME and DoL in the meth-
ods and microteaching courses, formed a basis for him to create lesson plans with 
the student-centered approach. His success made him become more and more confi-
dent and autonomous. His ability to reflect was developed during his practicum. 
This could be seen as a premise for his development as a teacher who is concerned 
with teaching with RME in his future career.  
 Other than Quy, Khoi was not able to create teaching activities with RME as he 
wished. Although Khoi had also experienced RME as a learner he might not have 
internalized its principles satisfactorily. Somewhere in the methods course, he 
showed his hesitation to leave the traditional approach for RME. The lack of sense 
about a teaching career before entering practicum constrained Khoi‘s professional 
development in his practicum. Furthermore, Khoi had concerns about the time pres-
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sure, which was caused by the mathematics thesis needing to be written and submit-
ted after practicum had finished. 
 With regard to the development of Dimension 1, it can be concluded that Khoi 
and Quy were successful in creating a good classroom atmosphere. Students in their 
classrooms were very interested in the learning activities they provided. The Lantern 
project was a learning environment that students especially enjoyed. 
 With regard to students’ construction of knowledge mentioned by other dimen-
sions of learning and RME, the two student teachers were less successful. They had 
activities using the realistic approach in their lesson plans but they did not always 
succeed in helping students to construct knowledge in the lessons. There were sev-
eral possible reasons for the failure of the two student teachers. First, because they 
have been educated by traditional teaching methods, they internalized this approach. 
It was not possible for them to leave it in the short time of our teacher education 
program. 
 In fact, experimenting with a new teaching approach in the Vietnamese context 
means a struggle with the difficulties of physical and social conditions for teaching. 
With novices like Quy and Khoi whose biggest concern was how to survive, these 
problems caused them to be hesitant in experimenting with new teaching ap-
proaches.  
 The research raised a question about the assessment of students’ learning by 
student teachers. It was clear that both student teachers had limited understanding of 
their students’ mathematics levels. They engaged students in learning activities but 
were not able to see how mathematics was being learned. Van Hiele levels of think-
ing were introduced in the methods course as a theoretical framework for classroom 
assessment, but the two student teachers could not use it for their classroom assess-
ment. In fact, it is possible to provide student teachers with experience of classroom 
assessment in the education courses of a teacher education program, if a course to 
teach student teachers to assess students’ learning education is provided in the Viet-
namese teacher education program. 

5.2 Reflection on the role of the university supervisor 

Thuy’s problem was how to have an effective communication with her student 
teachers to help them feel safe to experiment with the student-centered approach. 
Her attempt to create a climate of trust among her student teachers was successful, 
because she was sensitive to her student teachers’ concerns and was willing to help 
them to solve their problems regarding to their work in practicum.  
 Regarding the role of the supervisor, some features of Thuy’s practice should be 
discussed. Thuy’s endeavor to apply Schön’s three coaching models to supervise 
Quy and Khoi is clearly presented. The “Follow Me” model can be seen in episodes 
1 and 3, where she helped Quy and Khoi to plan their lesson for a sphere. The “Joint 
Experimentation” mode can be seen in episode 7.4 with Quy in planning the Lantern 
project lesson. 
 She explicitly stated that her role was a helper in the two student teachers’ 
learning process and according to her, learning is based on “trial and error” and in 
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order to progress they needed to reflect on their experiences. (“I am here to discuss 
your ideas for lesson plans with you and help you to reflect on your lessons after you 
have taught them. But I want you to feel free to decide what you do for your lesson. 
Because in my opinion, you only can learn from your practice; if you decide your-
selves what you are going to do and then experience it and see how it affects stu-
dents’ learning”, utterance 18, episode 7.1). It seemed she wanted her student teach-
ers to learn that model from her supervision and apply it for their own relationship 
with their students. But she did not succeed. Sometimes she could not avoid impos-
ing her ideas on the students. That was evidenced in utterances 8 and 12, episode 
7.1. Further, the supervision discussions between Thuy and her student teachers usu-
ally went straight to what she had in mind. She was very eager to give explanations 
to classroom events when she saw her student teachers could not do that. Reflection 
needs time to develop. She should have given her students more time to “stop and 
think” about the problem she framed in order to construct new understandings by 
themselves. For example, Thuy was hurried to give Quy her explanation about 
mathematics levels of Quy’s students in utterances 12 and 13 of episode 7.8. The 
possible reason Thuy could not leave the teacher-centered approach was that she had 
been using the teacher-centered approach for years and strongly expected her stu-
dent teachers to teach with RME and DoL.  
 The “hall of mirrors” model is aimed at helping student teachers to learn the 
mode of reflective teaching from the supervisory relationship. Khoi and Quy per-
ceived reflective supervision from Thuy in the microteaching course. They were 
reflective learners in the methods and microteaching course. But in practicum they 
did not become reflective teachers because of the following reasons:  

The problems of practice were more complicated than those of their learning in 
the on-campus courses, 
The limitation of their experiences and knowledge about teaching, 
Thuy did not always offer reflective supervision. 
Student teachers were too busy with communication activities, necessary for 
Vietnamese teachers, such as visiting students’ family, joining students in their 
social or outdoor activities etc, and working on their mathematics thesis.  
It was clear that a safe environment and support from supervisors are necessary 

conditions for the two student teachers to teach with the realistic approach and Di-
mension 1. But this condition cannot be built up if schoolteachers do not have 
knowledge about the student-centered approach and a theoretical framework for 
their role as a supervisor. It was obvious that there was a gap between university and 
schoolwork in educating student teachers. The lack of understanding about the stu-
dent-centered approach and the lack of theoretical framework for supervising stu-
dent teachers by a part of Vietnamese school supervisors make them inadequate for 
their function. As a result, a question is raised for further research: “How do teacher 
education programs in Vietnam make a link between university and school supervi-
sors? 





CHAPTER 8 

CONCLUSIONS AND DISCUSSION 
The challenge for this research study has been to empirically investigate the devel-
opment of learning to teach by nine Vietnamese mathematics student teachers. In 
order to improve the quality of the Vietnamese teacher education, RME and DoL 
were introduced to Vietnamese mathematics student teachers as student-centered 
teaching approaches. A theoretical framework for learning to teach was created to 
guide student teachers to learn how to teach with RME and DoL. This chapter starts 
with a brief summary of this research study, including the design principles used in 
this study. Next, conclusions, discussion and reflection on the development of the 
teacher education program and the research approach are presented. On that basis, 
implications and recommendations for Vietnamese teacher education are given. Fi-
nally, some suggestions for further research are presented. 

1 CONTEXT OF THE RESEARCH 

The goal of the Vietnamese curriculum reform is to develop the student-centered 
approach which enables students to become active in learning and therefore, to be 
able to adapt themselves to a dynamic society. But the main problem facing Viet-
namese mathematics curriculum reform, especially in the area of high school educa-
tion (age 15-18), is that students are high achievers in mathematics but they learn 
mathematics without interests and as a receiver of knowledge. These problems were 
caused by poor learning materials, inadequate mechanistic teaching methods, unsuit-
able forms of assessments, low quality of teaching and bad teaching conditions. 
Since the Vietnamese curriculum reform started in 1986, it became clear that the 
Vietnamese teacher education which provided the country with teachers teaching by 
traditional methods became outdated. The main problems of Vietnamese mathemat-
ics teacher education are the lack of knowledge about the teaching of student teach-
ers using the student-centered approach and their poor attitude toward this approach. 
These problems were caused by the lack of introduction of the theories of the stu-
dent-centered approach in teacher education programs, the lack of a theoretical 
framework for introducing these theories and the limited social conditions for chang-
ing teaching methods. To improve the quality of prospective teachers is the most 
challenging task for Vietnamese teacher education. 

The aim of this research is to improve the quality of Vietnamese mathematics 
teacher education by introducing RME and DoL as new teaching approaches for 
high school and a theoretical framework for learning to teach. For triggering stu-
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dents’ construction of knowledge, RME uses contextual situations or application of 
mathematics as a source and a starting point (Zulkardi, 2002). In line with the stu-
dent-centered approach, DoL introduced teaching and learning strategies which give 
students opportunities to construct knowledge themselves. RME and DoL are suit-
able for the goal of the Vietnamese curriculum reform but contrary to the mechanis-
tic teaching approach which has dominated Vietnamese teacher and student educa-
tion for years. Thus, introducing RME and DoL as new teaching approaches and 
changing student teachers’ traditional point of view about teaching are not simple 
tasks. In order to do that, a theoretical framework for learning to teach needed to be 
created. The theoretical framework was derived from theories on conceptual change. 
Further, this scheme incorporated ideas emanating from literature related to Schön’s 
conceptualization of reflection and three coaching models. 

The research study used an intervention approach, in which experimental teach-
ing materials and teaching approaches were used, aiming to explore individual learn-
ing processes. The purpose of research is to gain insight and identify trends regard-
ing teacher education and curriculum reform, which can direct future research. 
However, it should be noted that I did not expect to produce a grounded instructional 
theory. I only hoped that the research offered teacher education a local instructional 
theory which evolved out of the situation where the research took place. I followed 
Zulkardi’s notion that a local instructional theory and instructional design should be 
seen as intermediate products which need to be refined in the future. In doing so, the 
research study was guided by the following main research questions: 
1) How does understanding of the notions of RME and DoL by Vietnamese 
mathematics student teachers develop during their learning experiences in the meth-
ods course, the microteaching course and practicum? 
2) In which ways do Vietnamese mathematics student teachers reflect upon their 
learning experiences with, and their understanding of RME and DoL, to change their 
points of view about learning and teaching mathematics? 
3) How do Vietnamese mathematics student teachers appreciate RME and DoL? 
4) In which ways do Vietnamese mathematics student teachers apply the notions of 
RME and DoL in high schools? 

This study deals with designing, evaluating learning materials and reflection on 
teaching activities as an intervention. In this research study, the intervention is a 
teacher education program which consists of three main components: (1) Introduc-
ing RME and DoL, (2) Practicing planning lessons and peer teaching with RME and 
DoL and (3) School teaching practice (practicum). 

At the beginning of the study and throughout the development of the teacher 
education program, teaching materials were designed using resources from literature 
relating to RME and DoL, curriculum development and implementation, student 
teachers’ learning in teacher education and prototypical examples of RME and DoL. 
More detailed information about the use of teaching materials can be found in Chap-
ter 3. 
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2 DESIGN PRINCIPLE  

Van den Akker put forward a notion on design research that “the major knowledge 
to be gained from developmental research is in the form of (both substantive and 
methodological) “design principles” to support the designers in their task” (Van den 
Akker, 1999, p. 9). Further, he suggested a format of design principles: 

If you want to design intervention X [for the purpose/function Y in context Z], then you 
are best advised to give that intervention the characteristics A, B, and C [substantive 
emphasis] and to do that via procedures K, L, and M [procedural emphasis], because of 
arguments P, Q, and R (Van den Akker, 1999, p. 9).

This study did not follow an iterative procedure of designing teaching se-
quences and evaluation of several cycles and in that sense it does not meet the char-
acteristics of a pure design study. Instead, I followed a small group of student teach-
ers over a period of two years in different situations. By investigating their learning 
processes in-depth I got a clear idea of the affectivity of the design principles used in 
the construction of the teaching materials.  

In this research study the intervention - or, rather sequence of interventions - 
was aimed at helping mathematics student teachers adopt a more student-centered 
teaching approach in the teacher education program at Cantho University. The char-
acteristics of this intervention (substantive emphasis) can be described as the intro-
duction of RME and DoL into a methods course and its subsequent application in 
microteaching and practicum.  

The procedures used are: 
The use of prototypical examples 
The introduction and discussion of reading materials  
The development of students’ journal writing 
The use of video tapes of lessons taught with RME and DoL 
The development of practical activities: planning and performing lessons by 
student teachers  
The use of supervision using Schön’s notions of reflective practice and three 
coaching models by the university supervisor. 
These activities were carried out in three courses: the methods course, the 

microteaching course and practicum, organized by the scheme of conceptual change 
and articulated by reflection activities. 

3 MAIN FINDINGS AND CONCLUSIONS 

The purpose of this research has been to gain insight in the process of learning to 
teach by nine Vietnamese mathematics student teachers and examine the utility of 
the conceptual framework for learning to teach introduced in Chapter 3. The conclu-
sions and discussion of the research are based on the analysis of the discussions of 
the nine students as they experienced and discussed RME and DoL with their in-
structor and peers in the methods course; their lesson plans, their journal writing, the 
lessons that they taught, their conversations with their university supervisor, their 
interaction with high school students and so on. The findings that contribute to an-
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swers to the three first research questions can be found in chapters 5, 6 and 7. The 
conclusions on the fourth research question were drawn from Chapter 7. 

The results showed that the conceptual framework was seen as useful for guiding 
the nine Vietnamese mathematics student teachers’ learning to teach. Through spiral 
cycles of reflection on learning as a mathematics learner and as a student teacher in 
the methods course, microteaching course and practicum, student teachers structured 
and restructured their experiences about learning and teaching. That resulted in a 
change of perception about mathematics and mathematics teaching. However, the 
student teachers were limited in their performance and reflection on teaching be-
cause of the lack of experience of teaching and the influence of the traditional educa-
tion that they themselves had experienced. The scheme of conceptual change (see 
figure 3.4) also enabled an interpretative account of the learning by the nine student 
teachers in the methods course, microteaching course and practicum. This interpreta-
tion provided me with an understanding of their learning on which I based the con-
clusions for the research questions. The conclusions for each research question are 
presented in the following part of this section.

In response to the first research question, (How does understanding of the no-
tions of RME and DoL by Vietnamese mathematics student teachers develop during 
their learning experiences in the methods course, the microteaching course and 
practicum?), the conclusion is that: Reflection was a means by which the nine Viet-
namese mathematics student teachers developed their understanding of RME and 
DoL. The conclusion can be elaborated in the following points:

Through engagement in experiencing prototypical examples, journal writing and 
exchanging ideas in discussions, their cycles of reflection on learning experiences 
were based on the following resources: (1) their learning as a mathematics learner 
and (2) their learning as a student teacher in the teacher education program. Their 
reflections contributed to the development of their understanding in the following 
ways: 

Reflection on the reconstruction phase 

The nine student teachers came to the teacher education program with a traditional 
point of view about mathematics and mathematics learning and teaching. Before the 
introduction of reading materials about RME, they were invited to work on the co-
conut candy problem. Surprises or unexpected outcomes stimulated reflection 
(Schön, 1983, 1987). From the student teachers’ discussions and journal writing it 
was observed that mathematics activities provided by the coconut candy problems 
resulted in surprises, stimulating or frustrating outcomes in learning. These feelings 
stimulated a process of reflection in which they considered their learning experi-
ences in a new light, ascribing new meaning to those experiences. 

Although student teachers initially entered the teacher education program with 
experience of mathematics education based mainly on their own experience as a 
student, these were not less useful for their reflection (Jaworski and Gellert, 2003). 
In the research, they were used as a repertoire from which the nine student teachers 
could draw anecdotes as examples or counter examples to elaborate their ideas of 
RME and later, DoL. 
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Cooney (2001) emphasized that student teachers who have opportunities to do 
mathematics activities that integrate contents and pedagogy in a reflective way, were 
strongly stimulated to reconstruct their conception of teaching mathematics. Lerman 
(2001) reported a result from a research by Schifter (Schifter, 1988) that concluded 
“through reflection on the nature of their own learning experiences in mathematics, 
at least, some of the teachers recognized possibilities for transforming their own 
classroom” (p. 38). Based on reflection on their experiences as a leaner in the coco-
nut candy problem, the nine student teachers found that working on solving the 
problem enhanced critical, creative and reflective thinking skills which were rarely 
developed by the traditional approach. Furthermore, they found that the connection 
between mathematics and real-life makes mathematics learning meaningful. As a 
result, some of nine students agreed with Freudenthal’s principle that mathematics 
should be taught with a connection to real life in order to be useful for students 
(Freudenthal, 1971). Here, I call this principle 1.  

The second prototypical example: the pyramid problem was introduced in the 
unit of DoL for student teachers to work as a learner and by using video reflection. 
Analyzing the video tapes, the nine student teachers found that high school students 
perceived the pyramid problem as interesting. Further, it engaged them in mathemat-
ics activities that required them to reinvent knowledge themselves. Based on their 
reflection on their own learning in the prototypical examples and the analysis of the 
video tapes, they found that teaching with the realistic approach provided students 
with active, interesting and meaningful learning situations which could not be pro-
vided by the traditional approach. A principle chosen from RME by some of the nine 
student teachers was that high school students should be provided with activities of 
doing mathematics to reinvent mathematical concepts themselves. I call this princi-
ple 2.

To provide the nine student teachers with a theoretical perspective for their re-
flection, reading materials of RME and then, that of DoL were introduced along with 
the development of the two prototypical examples. In these activities, the instruc-
tors’ teaching was a demonstration of the student-centered approach which provided 
opportunities to construct knowledge through the activities of exchanging ideas, 
construction of meaning and reflection. Some of the student teachers realized that a 
good atmosphere created by the instructor through communication with individuals, 
student groups and the whole class motivated them to learn. I call this principle 3.  

It is clear that the set of three design principles 1, 2 and 3 above which the nine 
students were presented with reflect a combination of RME and Dimension 1. The 
use of this framework was explored in the experimentation phase. 

Reflection on experimentation phase  

Real learning takes place in doing (Sotto, 1994). The activities of planning a lesson 
were provided after the introduction of reading materials on RME. Teachers’ beliefs 
and conceptions about a subject are critical factors in determining how they teach 
that subject (Thompson, 1984; Sotto, 1994; Lerman, 2001). It was shown that Quy, 
Khoi and Tam applied the three design principles in two different ways, based on 
their point of view about mathematics and teaching:
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(a) Khoi and Tam only focused on the first and third principles and excluded the 
second. Because of their concern with survival at school, they preferred explanations 
rather than activities of constructing knowledge. The shift toward RME and the stu-
dent-centered approach was not yet apparent. 
(b) Quy applied all three principles. He demonstrated his ability to conceive mathe-
matics as a human activity and teaching as facilitating students’ construction of 
knowledge. 

However, Khoi’s and Tam’s shift toward the realistic teaching approach and 
towards the notion of mathematics as a human activity became obviously later, when 
they had more experience with RME and the student-centered approach. Khoi did 
not show that he had changed his traditional point of view about mathematics at the 
end of the methods course. But in the microteaching course, he realized that the stu-
dent-centered approach Thuy applied to teach the methods course and microteaching 
course enhanced his learning. In practice, after observing Quy’s lessons and after he 
saw how students learned with RME, he abandoned the traditional approach in favor 
of RME.  

According to the tenets of RME (De Lange, 1987, Gravemeijer, 1994, Zulkardi, 
2002) students are involved in the process of reflection on their learning as they pro-
duce their own products. When An, Quy and Khoi reflected on their lesson planning 
using RME and DoL in the microteaching course they reconstructed their experi-
ences and created a new understanding of these notions. For example, An and Quy 
changed their conceptions about students’ motivations through reflection on their 
microteaching. Quy strengthened his understanding of a realistic problem through 
teaching his microlesson on the lantern project in practicum. Khoi understood how 
students construct a mathematical definition through his lesson of sphere. Reflection 
on planning and teaching a lesson enabled Khoi and Quy to develop understanding 
about these notions, then, with these understandings as a new starting point, they 
planned the next lesson and taught it. The next lesson in turn, became material for a 
new cycle of reflection on teaching. That resulted in their new understanding of 
RME and DoL. 

The interpretation of the conclusions for the first research question above also 
can serve for the second research question (In which ways do Vietnamese mathemat-
ics student teachers reflect upon their learning experiences with, and their under-
standing of RME and DoL, to change their points of view about learning and teach-
ing mathematics?). The conclusion for this research question is: Reflection on learn-
ing experiences as a mathematics learner and as a mathematics teacher contributed 
to some of the nine student teachers’ change from their traditional point of view 
about mathematics to that of RME. Reflection on their learning experience as a 
mathematics learner and a student teacher educated with the realistic approach 
stimulated them to make a shift toward the student-centered approach.

In addressing the third research question (How do Vietnamese mathematics stu-
dent teachers appreciate RME and DoL?), the conclusion is that: the nine subjects 
considered RME and DoL as valuable in terms of being applicable in the Vietnam-
ese context and facilitating students’ learning. They wished to use them in planning 
and teaching lessons. However, in practice, some of them occasionally dropped 
these notions because of their concerns for personal survival in the classroom, the 
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influence of the traditional approach they have experienced in the past, and the per-
ceived lack of opportunities to realize student-centered learning in the Vietnamese 
context. Their attitudes toward these notions can be realized in the following aspects. 

Student teachers’ conceptions on teaching develop through three stages: sur-
vival concerns, teaching situation concerns and pupil concerns (Fuller & Brown, 
1975). At the beginning of the methods course, the student teachers biggest concern 
was with their survival at school. They focused their discussions about RME and 
DoL on two aspects, namely the acceptance possibilities and realization possibilities 
of these notions. Through exchanging ideas with their instructor and peers, the nine 
student teachers found that it could be possible for these notions to be accepted and 
applied in Vietnamese schools. The philosophies of these notions were considered as 
useful and suitable within the context of Vietnamese educational innovation. As a 
result, in the methods course, some of them were willing to apply RME and DoL to 
plan lessons. However, some of them, for example An, Khoi and Tam hesitated to 
use these notions when they saw that teaching by these principles required teachers 
to deal with many problems of context and classroom management, in which they 
did not feel confident. Because DoL did not discuss an epistemology of mathemat-
ics, this notion did not require student teachers to change their traditional conception 
of mathematics as RME did. Thus, it was deemed more acceptable than RME by 
some of nine student teachers. For example Khoi and Tam, who were not willing to 
change their traditional conception about mathematics preferred teaching strategies 
and techniques introduced by DoL when they found that they could prepare a lesson 
with ease by applying these teaching strategies and techniques. Their technical ra-
tional view of teaching is illustrated by this (Schön, 1983, 1987). 

The ambitions to use RME and DoL by Quy, Khoi and An were seen in the 
microteaching course and those of Quy and Khoi were also obvious in teaching 
practice. However, at several moments in these courses, their ambitions were limited 
by their concerns about survival at school or by the influence of traditional teaching 
methods that they were exposed to for many years. This problem is typical for stu-
dent teachers who have been educated in a traditional way (Jaworski & Gellert, 
2003).  

Chapter 7 investigated the fourth research question (In which ways do Vietnam-
ese mathematics student teachers apply the notions of RME and DoL in high 
schools?) by following Quy and Khoi. The conclusion for this question is that: The
two student teachers used their experiences with RME and DoL in the methods and 
microteaching course to redesign lessons from textbooks during school practice. 
They were able to create new teaching strategies using RME and DoL themselves. 
They were successful in involving students in contextual situations which engaged 
them in the process of the reinvention of mathematics, but they were not successful 
in facilitating students’ construction of knowledge and assessing students’ learning.
This latter conclusion was elaborated as follows:

The necessary condition for learning to teach is reflective practice (MacKinnon 
& Erickson, 1988). To prepare students for reflective practice, Schön’s three coach-
ing models were developed as a heuristic device to show some of the learning proc-
esses of student teachers. Schön emphasized the relevance of reflection, because 
supervisors’ professional knowledge cannot be transferred as techniques. However, 
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demonstration and explanation by the supervisor can be seen as useful for students 
by providing them with teaching examples. Schön gave three reasons to underpin 
this argument. First, the features of practice cannot be described by technical means 
alone. Second, these features may not be understood by a novice without the oppor-
tunities to observe how these develop in practice over time. Third, professional 
knowledge is sometimes implicit in actions and cannot be explained to others. Draw-
ing on these ideas, teaching and reflective teaching examples were provided by the 
instructors of the methods and the microteaching courses and the university supervi-
sor in the practice.  

During teaching practice, Khoi and Quy focused on three aspects: finding out 
about the context for their lessons, researching teaching strategies to motivate stu-
dents and finding out activities to facilitate students’ construction of knowledge. To 
redesign a lesson in textbooks, they copied or referred to ideas or teaching strategies 
from demonstrations by the instructor or their peers’ lesson plans presented in the 
methods course and the microteaching course. They also adopted teaching activities 
from the instructor, which were presented in supervision discussions. When they 
became more confident and experienced in teaching, they were able to create teach-
ing strategies for themselves.  

It should be noted that the safe environment for experimenting with the student-
centered approach enabled Khoi and Quy to feel free to come up with lesson plans 
which can be taught with RME and develop Dimension 1. Supervision was seen as 
useful when novices become self-confident and were able to continue with the prac-
tice or even when qualified to teach (Schön, 1987). The benefits of supervision were 
obvious when Quy became autonomous during the course of teaching practice. He 
suggested designing a realistic lesson himself without supervision and was success-
ful in realizing this. Also, Khoi progressed at the end of his practice by creating a 
lesson taught with computer software himself.  

In the classroom, Khoi and Quy were successful in involving students in con-
textual situations in which students were willing to reinvent the intended knowledge 
in cooperation with their teachers and peers. However, they were less successful in 
helping students in constructing knowledge and assessing their learning. They 
dropped their role of a facilitator of students’ learning and took the role of an ex-
plainer on several occasions during the lessons. Teaching with RME requires teach-
ers to be a coach of pupils’ learning, which in turn requires them to have a good 
ability to interact with and assess pupils’ learning. However, the failure of teachers 
in these aspects was seen to occur in many countries (De Lange, 1996). 

4 REFLECTION ON THE RESEARCH 

4.1 The methods course  

The methods course focused on helping student teachers acquire the philosophies 
and characteristics of RME and DoL. The courses emphasized the following aspects: 
theoretical background, learning experiences with RME and DoL, examples of 
adapting and developing RME and DoL into the context of Vietnamese curriculum 
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and schools, experiences of new teaching facilities, practicing planning lessons with 
RME and DoL and reflection. 
 According to Mackinnon and Erickson (1988) and Kessels and  Korthagen 
(2001) theoretical knowledge about teaching and learning derived from research is 
useful for student teachers in terms of providing them with pedagogical principles 
and guides. The theoretical background component which was provided in the 
methods course focused on introducing information of RME and DoL, including the 
philosophies and characteristics, provided student teachers with a new view about 
the student-centered approach, mathematics and mathematics teaching. The design 
principles and teaching strategies derived from these notions were used as guidance 
for student teachers’ practice. 

The use of examples focused on supporting student teachers learning experi-
ences with RME and DoL. Like Fosnot (1989), I found that the learning environ-
ment, which encouraged student teachers to be learners themselves, enabled the con-
struction of their own ideas about learning and teaching. 

The main feature of learning professional knowledge is that the supervisor gives 
demonstrations and descriptions for novices to imitate (Schön, 1983). The examples 
of adapting and developing RME and DoL into the context of Vietnamese curricu-
lum were provided through prototypical examples or video tape lessons applying 
RME and DoL in real classrooms and schools. These examples were used directly in 
the classroom or as materials for the student teachers to adapt to their needs, for ex-
ample, to redesign lessons in Vietnamese textbooks. 

The application of computer technology in the methods course, which may help 
to facilitate realistic learning, gave student teachers opportunities to experience the 
use of computer software in visualizing  mathematics phenomena (e.g. function 
graphic, geometry concepts) for students.  

Learning to teach is experiential learning (Erkamp, 1981; cited by Kessels & 
Korthagen, 2001). Activities of planning lessons with RME and DoL enabled stu-
dent teachers to practice with these notions through using them to redesign lessons 
in textbooks. In this activity, they also learned ideas or examples of RME and DoL 
lessons from each other.  

The course was based on main activities such as doing mathematics, redesign-
ing lesson in textbooks and reflection. Various learning activities were provided 
through classroom communication (group and class discussions, group works) or 
exchanging ideas individually between student teachers and the instructor (supervi-
sion discussions and journal writing). The first type of communication created a 
learning environment in which student teachers learn from peers and the instructor, 
through exchanging and clarifying ideas, while the second type focused on helping 
individuals to reflect on their own learning processes. Results from the course 
showed that student teachers changed their traditional point of view about mathe-
matics and mathematics teaching. They became reflective learners in the process. 
However, they had different attitudes toward the use of RME and DoL in their future 
teaching. More details about the methods course can be found in Chapter 5. 
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4.2 The microteaching course  

The microteaching course focused on helping student teachers to redesign lessons in 
textbooks using RME and DoL and practicing to teach the lessons to peers. During 
the development of the methods course, the following aspects of the course were 
recognized: redesigning lesson examples, teaching experiences, developing under-
standing about RME and DoL and reflection. 

The redesigning lesson examples activities focused on student teachers’ learning 
to redesign a lesson in Vietnamese textbooks using RME and DoL. Student teachers 
learn how to use RME design principles and DoL teaching strategies to teach from 
textbooks. For example, they learned how to think about the context to introduce the 
text in textbooks and adapt the context into the lesson. Or how to think about a 
teaching strategy or activity to develop a dimension of learning. 

The teaching experiences component referred to the process of teaching and re-
flecting on microlessons. Lessons taught with RME and DoL provided genuine 
learning situations to student teachers. The “classroom” events, thus, were a re-
source for student teachers to conduct their reflection. 

Understanding of RME and DoL developed through reflection on classroom 
events such as reflecting on a question posed by a student about the origin of 
mathematical knowledge helped student teachers to understand how the history of 
mathematics can be used to make learning meaningful to students.

In summary, the course emphasized the activities: planning, teaching and re-
flecting on microlessons. Schön’s notion of reflection-on-action and the three coach-
ing models were applied in supervising student teachers. Findings from three student 
teachers showed that they could design microlessons which reveal RME and DoL. 
They learned from peers and the instructor’s ideas, from examples and models of 
teaching with the student-centered approach. Their ability to reflect was reinforced. 
However, the time pressure and the pressure of curriculum content caused them to 
hesitate in completely incorporating this approach in their teaching. More details 
about the course can be found in Chapter 6. 

4.3 Practicum  

Practicum focused on four aspects: redesigning lessons from textbooks using RME 
and DoL, supervision discussions, developing experiences of the student-centered 
approach and reflection. 

The student teachers were helped to redesign lessons from textbooks using 
RME and DoL, adapt lessons to the context of their school and reflect on their les-
sons. Results showed that experiences learned in the methods and microteaching 
course were the basis for them to redesign their lessons. The interaction between the 
supervisor and student teachers was successful in helping them to solve problems of 
the social context and develop their autonomy. Their lessons revealed the student-
centered approach. However, they could not leave the role of an explainer on many 
occasions. This phenomenon has been explained by Hiebert, Morris & Glass (2003) 
who state that teaching is a cultural practice and that changing cultural practices is 
extremely difficult: 
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People who learn to teach, in part, by growing up in a culture - by serving as passive 
apprentices for 12 years or more when they themselves were students. When they face 
the real challenges of the classroom, they often abandon new practice and revert to the 
teaching methods their teacher used (Hiebert, Morris & Glass, 2003, p. 201).

Further, student teachers did not know how to assess students’ learning in class-
room. This can be explained by the fact that they were not provided with opportuni-
ties to practice assessment in the methods course. The introduction of Van Hiele’s 
levels of thinking, which might be a valuable tool in assessing students’ conceptual 
development, was dealt with only superficially during this course. 

Although Quy and Khoi were good reflective learners, they did not seem to 
make any progress in their reflection during their teaching practice. They were able 
to reframe problems which were framed by their supervisors but seldom framed 
problems themselves. Sometimes, they were not successful in reframing a problem. 
A student teacher who is a reflective learner in the on-campus courses is not always 
a reflective teacher in practice. This can be seen in the case of Quy and Khoi. They 
might lack reflectively transforming experiences which engaged them in “a kind of 
seeing and doing as seeing their own situation as a version of the one they had ob-
served” - when they frame and reframe problems of their teaching (Grimmett & 
Crehan, 1990, p. 218). Further, reflection needs time to develop (Nguyen, 1999). 
Two months of practicum was too short a period for them to develop their compe-
tence of reflection. They also were too busy and even exhausted with other types of 
student teachers’ work, like their mathematics thesis. More details about the practi-
cum can be found in Chapter 7. 

5 RECOMMENDATIONS

5.1 Recommendation to Vietnamese mathematics education  

Beside the two most important questions for a mathematics teacher education pro-
gram which I discussed in Chapter 1: (1) What is mathematics? and (2) How to teach 
mathematics? the research lead me to some other questions as Tzur (Tzur, 2001, p. 
273) has put: (3) How does someone come to know how to teach mathematics? and 
(4) How someone’s activities promote others’ learning to teach?

With regard to the first and second question, although this research focused on 
Vietnamese student teachers, I can say that it also contributed to understanding 
about teaching and learning realistic mathematics in developing countries in general 
and in Vietnamese schools in particular.. The combination of RME and Dimension 
1, which suggested a new epistemology about mathematics, new types of teaching 
and different relationships between teachers and students, can be seen as a frame-
work for Vietnamese mathematics education at all levels. Clearly, the coconut candy 
problem and lessons created by the student teachers, applying RME and DoL, pro-
vide examples that are useful for mathematics high school teachers and curriculum 
developers. 

With regard to the third question, it can be seen that experiencing the student-
centered approach stimulates student teachers to make a shift toward this approach.
Those experiences created a background for them to reflect on and acquire knowl-



194 CHAPTER 8

edge of teaching with the approach. To provide them with these experiences during 
the teacher training program, both courses on education and on mathematics need to 
be taught with the student-centered approach. 

Furthermore, it is clear that it is really challenging for student teachers to design 
a curriculum themselves, based on the characteristics of RME or DoL and teach it in 
the Vietnamese context. Thus, the curriculum conditions such as textbooks, teacher 
guides, suitable assessment methods and other social conditions such as teaching 
facilities, the number of students in class should not constrain student teachers to 
develop student-centered teaching approaches.  

With regard to the fourth question, it is suggested that student teachers need to 
be provided with reflective practice. Conditions to promote reflection can be derived 
from this study. First of all, students should have sufficient time to reflect on their 
experiences in learning mathematics and in learning to teach. A program consisting 
of many classes in different subjects is certainly not advantageous in bringing stu-
dents to reflection. Further, it is essential that students feel that they are in a secure 
and trusting environment both in school and in university. 

5.2 Recommendation to the teacher education program at Cantho University 

As most of the teacher education programs in Vietnam, that of Cantho University 
consists of courses in mathematics (101 credits), general courses (86 credits), and 
courses in general education and mathematics education (36 credits). The program 
seems very rich because it consists of many courses. But, except for the methods 
course, microteaching courses and practicum, all mathematics courses were taught 
in the traditional way meaning that student teachers’ experience with the student-
centered approach is fairly limited. Although a communication course was part of 
the curriculum, it seemed that this course did not bring student teachers’ ability to a 
sufficient level to communicate effectively. Vietnamese student teachers, who are 
not given many opportunities to present or exchange ideas in public, need room to 
train their ability to communicate in teacher education programs. Besides, high 
school students’ learning experiences and skills are also a necessary condition for 
them to adapt to the student-centered approaches offered by RME and DoL.

In fact, the methods course was too difficult to manage because of the large 
number of students (83 students). The instructor’s teaching would have been more 
effective if she had more close contact with individuals in class. Thus, another nec-
essary condition for courses to be effective is that the number of students is limited 
to allow individual communication between the instructor and students. 

5.3 Recommendations to mathematics teacher education 

Firstly, the research contributes a framework not only for Vietnamese student teach-
ers but also to other teacher training institutes in other countries for methods of 
learning to teach. The local instructional theory and design principles can be seen as 
a reference source for designing a teacher education program aiming at conceptual 
change in teaching mathematics. This research deals with the problems of how to 
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prepare Vietnamese mathematics teacher education for the mathematics curriculum 
reform. But these problems are problems of mathematics teacher education in devel-
oped countries well as in developing countries (De Lange, 1996; MacKinnon & 
Erickson, 1998). Thus, the contribution of the research can be viewed as one to 
mathematics teacher education in general.  

Secondly, the conclusion was reached that reflection is a means by which stu-
dent teachers constructed knowledge about teaching. In the research, the nine stu-
dent teachers showed competence in reflection early in the methods course, as they 
discussed the coconut candy problem. In Asian countries where Confucianism has 
been a main philosophy to live by for years, reflection is an established methodology 
for thinking about social life (Duong, 2002). However, the traditional education 
which was established on the basis of this philosophy which is dominant in these 
countries, does not consider reflection as a mean by which students construct knowl-
edge in schools. Thus, teacher educators in these countries need to think about how 
to stimulate and foster student teachers’ reflection. Furthermore, the gap between the 
training of student teachers in universities and their first experiences in practice, 
where survival skills are dominant, is a well-known problem in developed countries 
as well. The safe environment for student teachers to experiment with teaching ap-
proaches and develop their competence of reflective teaching is needed. 

6 DISCUSSION OF THE RESEARCH METHOD 

The research used an action research approach in order to develop an effective 
teacher education program that can be seen as an intervention aimed at generating 
design principles. Some following points were recognized through reflecting on the 
research approach: 

6.1 Limitation of selecting the subjects 

The nine subjects were selectively chosen from 83 student teachers enrolling in the 
teacher education program. By making this selection I hoped in the research to avoid 
any problem with limitations of mathematical knowledge of students obstructing 
their development. Indeed, this created “ideal” conditions for my investigation, be-
cause the subjects in this study seemed not be hindered in their development by a 
lack of knowledge. 

The case-study approach is particularly appropriate for individual researchers because it 
gives an opportunity for one aspect of a problem to be studied in some depth within a 
limited time scale (Bell, 1999, p. 10). 

The case study approach which focused on small numbers of subjects (nine in 
the methods course, three in the microteaching course and two in practicum) enabled 
me to gain insight into the learning process of each subject in particular situations.
Because my research was certainly not aimed at producing results of a general na-
ture, i.e. that the approach chosen in this research would give similar results in other 
situations, independent of students, location and context, the insights about individ-
ual learning in particular situations were given much attention. Research trying to 
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realize generalized conclusions denies the dependency of educational outcomes on 
the specific context which produces these results. In this research I aimed at produc-
ing conclusions with a high ecological validity, which means that results are strongly 
related to the specific context of mathematics teacher education at Cantho Univer-
sity. This does not mean, however, that conclusions do not go beyond the context of 
this project. Undoubtedly, other educators will recognize the situation, its related 
problems and also the answers, which are presented in this thesis. In that respect I 
can use the term transferability (reference), meaning that results from this study can 
be transferred to other situations which show a certain resemblance with the situa-
tion at the School of Education of Can Tho University. 

6.2 Methodological reflection 

One of the benefits of the action research approach is that it stimulates the researcher 
to learn and perform a number of (new) roles (Zulkardi, 2002). In this study, next to 
being a researcher, I also performed some other roles, namely as developer (of the 
teacher education program), as instructor (of the methods and microteaching 
courses) and as university supervisor (in practicum). These roles enabled me to de-
velop and evaluate the interventions in the teacher education program. As a result, I 
gained insight into, knowledge about and experiences with those roles. However, it 
was not always easy for me to combine these roles simultaneously. In one of the 
later sections I will discuss this more extensively. 

6.2.1 Reflection on the role of a curriculum developer  

I started designing the teacher education program for the research in August 2000 
from the following background: 

I have been a mathematics teacher educator at School of Education, at Cantho 
University since 1982. I have taught mathematics courses for high schools stu-
dents and first year students, the methods course, the microteaching course and 
was university supervisor during student teachers’ practicum.  
I followed a master program in education at Simon Fraser University, Canada 
and finished the program with a research study on the use of Schön’s conceptu-
alization of reflection-in-action on Vietnamese mathematics teacher education 
(Nguyen, 1999). 
After finishing my master program, I had two years experience with introducing 
DoL and using Schön’s notions in the training of mathematics student teachers 
at School of Education in Cantho University. 
Based on this background and knowledge with the problems of the teacher 

training curriculum at the SoE, I designed an alternative curriculum which was 
aimed at introducing DoL to Vietnamese mathematics teacher education as an inno-
vative tool for Vietnamese mathematics education. 

However, when I came to the Netherlands for my PhD study, I saw the need of 
introducing RME in the methods course. The instructional materials of DoL and 
RME were composed in The Netherlands based on research literature and examples 



 CONCLUSION AND DISCUSSION 197 

of teaching materials in English. But one problem was that I had no experience of 
introducing these notions to Vietnamese student teachers. One of the weaknesses in 
my design only became apparent when student teachers taught in practicum: the lack 
of an efficient tool for evaluating high school students’ learning and opportunities 
for student teachers to practice applying these in the on-campus courses.  

Only a few research publications can be found in the research literature on the 
introduction of RME to mathematics teacher education. This means that the design 
of the new curriculum was based on my own experiences with the training of 
mathematics teachers. From this, I hypothesized that Vietnamese student teachers 
enter the teacher education program with a traditional point of view about mathe-
matics and mathematics education. Learning to teach RME and develop DoL in 
Vietnamese mathematics lessons can be compared with a conceptual change in 
learning science as presented by Driver and Oldham (1986) and Gil-Perez (1996). 
As a result, a theoretical framework which was the combination of this scheme, 
Schön’s (1983, 1987) notion of reflective teaching, DoL and RME was produced. 
This framework was presented in Chapter 3.  

Based on this framework, I designed activities for the teacher education pro-
gram. These activities were discussed with my Dutch supervisors and conducted in a 
reflective way. To improve the teacher education program, my reflection on and 
evaluation of these activities by my supervisors and me were carried out at relevant 
moments in the research (see section 4.5, Chapter 4). Learning materials about RME 
and DoL were edited by me using English sources and Vietnamese mathematics 
textbooks. I consulted two experts on using ICT in teaching mathematics before 
choosing computer software which I introduced in the program.  

A point should be mentioned here is that I was too eager to see that the theoreti-
cal framework I created for my research was successful. I wanted to see my student 
teachers’ use RME and DoL and confirm the success of my design, consequently I 
was sometimes too dominant in the discussions with them. On occasion, that caused 
constraints to my teaching approach and supervision. 

6.2.2 Reflection on the role of an instructor 

I was the instructor of the methods course and microteaching course where RME 
and DoL were introduced and performed the role of a teacher using a student-
centered approach in teaching.  

The methods course aimed to introduce RME and DoL. The section of RME 
started with the coconut candy problem. In this problem, I performed the role of a 
mathematics teacher. Because the coconut candy problem engaged student teachers 
in genuine mathematics learning, I was required to act as a facilitator of my student 
teachers’ learning. By a variety of means including observation, class discussions 
and journal writing, I gained some understanding of how they learned and perceived 
the realistic learning. The discussions on RME which took place in the second and 
third stages of the coconut candy problem required me to adopt two simultaneous 
roles with students. My understanding about my student teachers’ mathematics 
learning was useful for me in facilitating their learning of RME, for example, to fol-
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low their reflection on their own mathematics learning experiences. However, be-
cause of the influence of the traditional approach that I used for years, sometimes I 
could not abandon the role of an explainer, especially at the beginning of the course 
when my student teachers seemed unable to easily adapt to the student-centered ap-
proach. 

The introduction of DoL started after the introduction of RME. At that moment, 
student teachers had experience and knowledge of the student-centered approach. 
They started developing their habits of reflection. This made the introduction of DoL 
smoother than that of RME and students could take more responsibility for their own 
learning.

It was not easy for me to combine both the role of a researcher and that of an in-
structor simultaneously, especially in the methods course. The circumstances of the 
methods course were difficult for developing student teachers’ construction of 
knowledge because of the time pressure, the large number of students in class, the 
lack of good resources about RME and my lack of experience in introducing  RME.  

However, after the development and evaluation of the intervention, its success 
was visible and the aims of the program were met to a sufficient extent. I had dem-
onstrated the student-centered approach during the methods and microteaching 
courses. Sometimes I could not relinquish the role of an explainer, but this did not 
affect the good classroom atmosphere. Student teachers’ reflection was efficiently 
stimulated and fostered through journal writing and by supervision discussions. 

6.2.3 Reflection on the role of a university supervisor and an observer  

As a university supervisor of Quy and Khoi in the teaching practice I was rather 
successful in using Schön’s three coaching models. I transferred my knowledge of 
teaching through “demonstrations” in the on-campus courses and “description” in 
practice. During the teacher education program I used Schön’s model of reflection-
on-action to help student teachers to reflect on their lessons and acquire understand-
ing about practice and how to improve it.  

With regard to the demonstration mode, I did not have opportunities to model 
teaching in schools. To deal with that situation, I gave my demonstrations of teach-
ing during the on-campus course.  

With regard to the description mode, when student teachers plan their lesson, I 
asked them initially to present a way to teach that lesson. Then, I helped them to 
clarify the goal of the lesson and make their teaching strategies explicit. We ana-
lyzed the teaching strategies to see whether they were adequate in attaining their 
goal. Sometimes, I introduced other teaching strategies which could help them 
achieving their goal.  

When student teachers taught their lesson, I was present in their class to observe 
and video their lessons. In order to avoid disturbing students I explained the proce-
dures before classes started. When using the camera I chose positions which did not 
put constraints on students’ behavior. Students were a little shy when they were 
filmed or observed by me, but after several classes, when we had more close contact, 
my presence became so familiar that they had no problems with the camera and my 
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observations. I analyzed the lesson using my observations and the video footage 
before I discussed it with my student teachers. When I analyzed the lesson, I defined 
problems or events which I used for my supervision discussion thereafter.  

I behaved as a reflective teacher during the teacher education program.  Some 
evidence that my performance affected student teachers’ learning of reflective teach-
ing was found Khoi’s and Quy’s journal writing. They were not able to articulate my 
model in their teaching. The main reason for this is that two months of practicum 
was too short a time to develop their reflection competence. 
When I worked with my student teachers in their practicum my understandings 
about the following aspects were developed: (1) How to teach mathematics with 
RME and DoL? (2) How do students at high school learn mathematics with these 
approaches? (3) How do student teachers come to know how to teach mathematics?
and (4) How do my supervision activities enhance student teachers’ learning to 
teach?

6.2.4 Reflection on the role of a researcher 

In the role of an action researcher, I made spiral cycles of reflection on my practice 
during the development of the research. 

In order to get insight into student teachers’ learning to teach and protect the va-
lidity and reliability of the data, I collected data myself whenever possible. For ex-
ample, although I had a technician to help me record students’ lessons, I also made 
video and audio tapes of their discussions and lessons at the same time. I observed 
student teachers as they learned in classroom.  I was always present in their class-
rooms when they taught. I had close contacts with my subjects and other participants 
of the research. These contacts enabled me to interpret the research situations and 
the development of the student teachers during the research.  

After a piece of data, such as an audio tape, was collected, I selected informa-
tive episodes and initially analyzed them to know what was done and what still 
needed to be done in the future.  

One can question the validity and reliability of the data when many roles are 
played by one person. As reported in Chapter 4, realizing the risk I tried to guarantee 
the validity and reliability of the data by using triangulation as much as possible, 
using data from different sources and analyzing with a variety of instruments, proce-
dures on different moments. 

7 QUESTIONS FOR FURTHER RESEARCH 

The research dealt with the problems of the Vietnamese mathematics teacher educa-
tion. The theoretical framework experimented in the research was found to be useful 
in terms of helping Vietnamese mathematics student teachers to learn to teach with 
the student-centered approach. However, it can be seen that efficient supervision 
which played an important role in student teachers’ learning was only given by the 
university supervisor. The school supervisors of Quy and Khoi worked with them in 
a traditional way, although they had some experience with the student-centered ap-
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proach. This made their supervision less effective or even ineffective. Supervisors 
have to combine their work as a teacher, and being a role model for their student 
teachers, with their work as a supervisor. Their work as a supervisor does not only 
depend on their vision on mathematics teaching, but is also constrained by their re-
sponsibilities. This raised the following questions on supervision for further re-
search:
1) How can teachers be prepared for their role of supervisor? 
2) Schön’s three coaching models seems a promising model for supervision in 

teacher education. However, their utility should be investigated in further re-
search. 

3) The need for research on competitive models for supervision in teacher educa-
tion is urgent. 
Much research on teacher education focused on introducing theories or methods 

of teaching. Research on introducing theories or methods of assessment seemed to 
be lacking. Another question for teacher education is: 
4) How does teacher education prepare prospective teachers for evaluating and 

assessing students’ development? 



REFERENCES
Abrantes, P. (1993). Learning activities involving mathematics in real-life situation. 

In Breiteig, T., Huntley, I., & Kaiser-Messmer, G., Teaching and learning 
mathematics in context (pp. 103-115). Chichester: Ellis Horwood.  

Arendt, H. (1971). The life of mind. Vol 1: Thinking. San Diego, California: Har-
court Brace Jovanovich. 

Ball, D. (1988). Unlearning to teach mathematics. For the Learning of Mathematics, 
8(1), 40-48. 

Bell, M. (1993). Modelling and applications of mathematics in the primary curricu-
lum. In Breiteig, T., Huntley, I., & Kaiser-Messmer, G., Teaching and 
learning mathematics in context (pp. 71-81). Chichester: Ellis Horwood.  

Bell, J. (1999). Doing your research project: A guide for first-time researchers in 
education and social science (3rd Ed.). Buckingham: Open University 
Press.

Blum, W. & Niss, M. (1989). Mathematical problem solving, modelling, applica-
tions, and links to other subjects: State, trends and issues in mathematics 
instruction. In Blum, W. et al. Applications and modelling in learning and 
teaching mathematics (pp. 1-22). Chichester: Ellis Horwood.  

Brophy, J., (1982). Classroom organization and management. Washington (DC): 
National Institute of Education. 

Brouwer, C. N. (1989). Geïntegreerde lerarenopleiding, principes en effecten [Inte-
grative teacher education, principles and effects]. Amsterdam: Brouwer. 

Brown, S. & D. McIntyre (1981). An action-research approach to innovation in cen-
tralized educational systems. European Journal of Science Education, 3(3), 
243-258.  

Bruner, J. S., Goodnow, J., & Austin, G. A. (1956). A study of thinking. New York: 
Wiley. 

Carbo, M., Dunn, R., & Dunn, K. (1986). Teaching students to read through their 
individual learning styles. Englewood Cliffs, NJ: Prentice-Hall.  

Carr, W., & Kemmis, S. (1986). Becoming critical: Education, knowledge and ac-
tion research. London: Falmer Press. 

Chi so chat luong giao duc Viet Nam dat 3,79/10 diem. (2003). Hanoi: Bo ke hoach 
va dau tu. 

Clarke, A. (1992). Student-teachers reflection in the practicum setting. Unpublished 
PhD thesis. University of British Columbia. 

Clift, R. T., Houston W. R., & Pugach, M. C. (Eds.). (1990). Encouraging reflective 
practice in education. New York: Teachers College Press.  

Cole, A. L., & Knowles, J. G. (1993). Teacher development partnership research: A 
focus on methods and issues. American Education Research Journal, 30
(3), 473-495. 

Cooney, T. J. (2001). Considering the paradoxes, perils, and purposes of conceptual-
izing teacher development. In Fou-Lai, L., & Cooney, T. J (Eds), Making 



202  

sense of mathematics teacher education (pp. 9-32). Dordrecht: Kluwer 
Academic Pubilshers. 

Cruickshank, D. R. (1985). Uses and benefits of reflective teaching. Phi Delta Kap-
pa, 66(10), 704-706. 

Dann, H. D., Cloetta, B., Müller-Fohrbordt, G., & Helmreich, P. (1978). Umwelt-
bedingungen innovativer Kompetenz [Contextual conditions of innovation 
competence]. Stuttgart: Klett-Cotta. 

De Lange, J. (1987). Mathematics, insight and meaning. Utrecht: OW & OC. 
De Lange, J. (1996). Using and Applying Mathematics in Education. In Bishop, A. 

J., Clements, K., Keitel, C., Kilpatrick, J., & Laborde, C. (Eds), Interna-
tional handbook of mathematics education (pp. 49-69).  Dordrecht: Kluwer. 

Dekker, R. (1995). Learning mathematics in small heterogeneous groups. 
L’educazione Matematica, 16(1), 9-19. 

Dewey, J. (1933). How we think. New York: Heath and Company. 
Dimensions of learning. (n. d.). Retrieved August 14th, 2005 from: 

http://www.dsea.org/teachingtips/tips/dimensionlearn.html. 
Driver R., & Erickson, G. (1983). Theories-in-Action: Some theoretical and empiri-

cal issues in the study of students' conceptual frameworks in science. Stud-
ies in Science Education, 10, 37-60. 

Driver, D., & Oldham, V. (1986). A constructionist approach to curriculum devel-
opment in science. Studies in Science Education, 13, 105-122. 

Dunkin, M. J., & Biddle, B. J. (1974). The study of teaching. New York: Holt 
Rinehart and Winston. 

Duong, T. T. (2002). Thua ke tinh hoa cua nen giao duc co Viet Nam. Suy nghi ve 
van hoa giao duc Viet Nam (pp. 60-77). Ho Chi Minh: Nha Xuat Ban Tre. 

Einstein, A. (1949). The world as I see it. English translation by A. Harris. New 
York: Philosophical Library. 

Eisner, E. W. (1983). Educational Connoisseurship and educational criticism. Paper 
presented at the annual meeting of the American Educational Research As-
sociation, Montreal, 1983.  

Elbaz, F. (1981). The teacher’s practical knowledge: Report of a case study. Cur-
riculum Inquiry, 11(1), 43-71. 

Elliott, J. (1991) Action Research for Educational Change, Buckingham: Open Uni-
versity Press. 

Ennis, R. H. (1987). A taxonomy of critical thinking dispositions and abilities. In 
Baron, J., & Sternberg, R., Teaching thinking skills: theory and practice 
(pp. 9-26). New York: Freeman. 

Ennis, R. H. (1989). Critical thinking and subject specificity: clarification and 
needed research. Educational researcher, 18(3), 4-10. 

Erickson, G. (1987). Constructivist epistemology and the professional development 
of teachers. Paper presented  at the annual meeting of the American Educa-
tional Research Association, Washington, DC. 

Erkamp, A. (1981). Ervaringsleren [Experiental learning]. Amersfoort: De Hor-
stink. 

Ernest, P. (1991). The philosophy of mathematics education. Bristol, PA: Falmer 
Press.



 REFERENCES 203 

Feiman-Nemser, S., &. Remillard, J. (1995). Perspectives on learning to teach. Re-
trieved August 20th, 2005, from ERIC database: ED392749.as ERDRS 
document  ED392749. 

Fenstermacher, G. (1988). The place of science and epistemology in Schön’s con-
ception of reflection practice. In Grimmett, P. P, & Erickson, G. L. (Eds.). 
Reflection in teacher education (pp. 19-46). New York: Teachers College 
Press.

Fisher, C. W., & Berliner, D. (Eds). (1985). Perspective on instructional time. New 
York: Longman. 

Fosnot, C. T. (1989). Enquiring teachers enquiring learners: A constructivist ap-
proach for teaching. New York: Teachers College Press. 

Freudenthal, H. (1971). Geometry between the devil and the deep sea. Educational 
Studies in Mathematics, 3, 413-435.  

Freudenthal, H. (1973). Mathematics as an Educational Task. Dordrecht: Kluwer 
Academic Publishers 

Freudenthal, H. (1978). Weeding and sowing: Preface to a science of mathematical 
education. Dordrecht: Reidel 

Freudenthal, H. (1983). Didactical phenomenology of mathematical structures.
Dordrecht: D. Reidel.  

Freudenthal, H. (1991). Revisiting Mathematics Education: China Lectures.
Dordrecht: Kluwer.  

Fuller, F. F., & Brown, O. H. (1975). Becoming a teacher. National association for 
the study of education, 74th yearbook, Part II (pp. 25-52). In Ryan, K. (Ed), 
Teacher education. Chicago: University of Chicago.  

Gage, N. L. (1977). The scientific basis of the art of teaching. New York: Teachers 
College Press. 

Gilbert, J. (1994). The construction and reconstruction of the concept of the reflec-
tive practitioner in the discourses. International Journal of Science Educa-
tion, 16(5), 511-522. 

Gilbert, J. K., & Watts, D. M. (1983). Concepts, misconceptions and alternative 
conceptions: Changing perspectives in science education. Studies in Sci-
ence Education, 10, 66-98. 

Gil-Pérez, D. (1996). New trends in science education. International Journal of Sci-
ence Education, 18(8), 889-901. 

Good, T. L. (1982). How teachers’ expectations affect results. American Education,
18 (10), 25-32. 

Good, T. L., & Brophy, J. E. (1972). Behavior expression of teacher attitudes. Jour-
nal of Educational Psychology, 63 (6), 616-624.  

Gravemeijer, K. P. E. (1994). Developing Realistic Mathematics Education. Utrecht: 
CD - Beta Press. 

Gravemeijer, K. P. E. (2001). Developmental research, a course in elementary data 
analysis as an example. In Fou-Lai, L. (Ed), Common sense in mathematics 
education (pp. 43-68).  Proceeding of 2001 The Netherlands and Taiwan 
Conference on Mathematics Education. Taipen: National Taiwan Normal 
University. 



204  

Grimmett, P. P. (1988). The nature of reflection and Schön’s conception in perspec-
tive. In Grimmett, P. P , & Erickson, G. L. (Eds.), Reflection in teacher 
education (pp. 5-15). New York: Teachers College Press. 

Grimmett, P. P., & Crehan, P. (1990). Barry: A case study. Journal of Curriculum 
and Supervision, 5(3), 213-235. 

Grimmett, P. P., Erickson, G. L., MacKinnon, A. M., & Riecken, T. J. (1990). Re-
flective practice in teacher education. In Clift, R. T., Houston W. R., & 
Pugach, M. C. (Eds.), Encouraging reflective practice in education (pp. 20-
38). New York: Teachers College Press.  

Grimmett, P. P., & MacKinnon, A. M. (1992).  Craft knowledge and the education 
of teachers. In G. Grant (Ed.), Review of Research in Education, 18 (pp. 
385-456). Washington DC: The American Educational Research Associa-
tion. 

Hiebert, J., Gallimore, R., & Stigler, J. W. (2002). A knowledge base for the teach-
ing profession: What would it look like and how can we get one? Educa-
tional Researcher, 31(5), 3-15. 

Hiebert, J., Morris, A. K., & Glass, B. (2003). Learning to learn to teach: An "ex-
periment" model for teaching and teacher preparation in mathematics. 
Journal of Mathematics Teacher Education, 6(3), 201-222. 

Hoang, C. C. (2000). Cai tien quan ly qua trinh day va hoc nham thuc hien doi moi 
phuong phap day hoc. Nghien Cuu Giao Duc, 2, 10-11. 

Hoang, D., Duong, T. T., & Bach, T. H. (2000). Gia tri tien doan va thuc nghiem cua 
ky thi tuyen sinh dai hoc. Nghien Cuu Giao Duc, 5, 17- 18. 

Hoang, T. (2001). Vai net ve doi moi phuong phap giang day Toan, Giao duc, 7, 19-
20. 

Hobbs, D. & Burghes, D. (1989). Enterprising mathematics: A cross-curricular 
modular course for 14-16 year olds (pp. 159-165). In Blum, W. et al., Ap-
plications and modelling in learning and teaching mathematics. Chiches-
ter: Ellis Horwood. 

Holmes Group. (1986). Tomorrow’s teachers: A report of the Holmes group. East 
Lansing, MI: Holmes Group. 

Hoyle, E. (1980). Professionalization and deprofessionalization in education. In 
Hoyle, E., & Megarry, J. (Eds.). World yearbook of education 1980: Pro-
fessional development of teachers (pp. 42-56). London: Kogan Page. 

Huberman, M. (1985). What knowledge is of most worth to teachers? A knowledge-
use perspective. Teaching and Teacher Education, 1, 3-31. 

Hultgren, F. H. (1987). The student teachers as person: Reflection on pedagogy and 
being. Phenomenology and Pedagogy, 5(1), 35-50. 

Imig, D. G., & Switzer, T. J. (1996). Changing a teacher education programs. In 
Sikula, J. (Ed.), Handbook of research on teacher education (2nd Ed.) (pp. 
213-226). New York: Macmillan. 

Jamieson, I. (1994). Experimental learning in the context of teacher education. In 
Harvard, G., & Hodkinson, P., Action and reflection in teacher education
(pp. 35-54). Norwood, NJ: Ablex. 

Jaworski, B., & Gellert, U. (2003). Educating new mathematics teachers: Integrating 
theory and practice, and the roles of practicing. In Bishop, A. J., Clements, 



 REFERENCES 205 

M. A., Keitel, C., Kilpatrick, J., & Leung F. K. S. (Eds). Second interna-
tional handbook of mathematics education (pp. 829-875). Dordrecht: Klu-
wer Academic Publishers. 

Jingpan, C. (1990). Confucius as a Teacher. Beijing: FLP 
Joyce, B., & Weil, M. (1986). Models of teaching. Englewood Cliffs: Prentice-Hall. 
Kaiser-Messmer, G., Blum, W., & Schober, M. (1992). Dokumentation aus gewähl-

ter Literature zum anwendungorientes Mathematikunterricht, Vol 1/2.  
Karlsruhe: Fachinformations Zentrum. 

Kemmis, S., & Mc Taggart, R. (1981). The action research planner. Victoria: De-
akin University. 

Kessels, J., & Korthagen, F. A. J. (2001). The relation between theory and practice. 
In Korthagen, F. A. J. (Ed.). (2001). Linking Practice and Theory: The 
Pedagogy of Realistic Teacher Education (pp. 20-31). London: Lawrence 
Erlbaum. 

Kilbourn, B. (1982). Linda: A case study in clinical supervision. Canadian Journal 
of Education, 7(3), 1-24. 

Kilbourn, B. (1990). Constructive feedback: Learning the art. Toronto: Ontario In-
stitute for Studies in Education. 

Kitchen, A., & Williams, J. (1993). Implementing and accessing mathematical mod-
elling in the academic 16-19 curriculum. In Breiteig, T. Huntley, I., & Kai-
ser-Messmer, G., Teaching and learning mathematics in context (pp. 115-
127). Chichester: Ellis Horwood. 

Kolb, D. A. (1984). Experimental learning. Englewood Cliffs: Prentice Hall. 
Korthagen, F. A. J. (1993). Two modes of reflection. Teacher & Teacher Education,

9(3), 317-326. 
Korthagen, F. A. J. (Ed). (2001). Linking Practice and Theory: The pedagogy of 

Realistic Teacher education. London: Lawrence Erlbaum. 
Kroll, L. R., & Labosky, V. K. (1996). Practicing what we preach: constructivism in 

a teacher education program. Action in Teacher Education, 18(2), 63-72. 
Kwon, Oh-Nam (2002). Conceptualizing the Realistic Mathematics Education Ap-

proach in the Teaching and Learning of Ordinary Differential Equations. In 
Proceedings of the 2n International Conference on the Teaching of Mathe-
matics (at the Undergraduate Level). July 2002, Crete, Greece. New York: 
John Wiley and Sons. 

Lakoff, G., & Johnson, M. (1980). Metaphors we live by. Chicago: University Press. 
Lasley, T. J. (1980). Preservice teacher beliefs about teaching. Journal of Teacher 

Education, 31(1), 38-41. 
Le, K. P. (2002). Giao duc Viet Nam - May van de ton tai. SGGP newspaper, date 

16/12/2002, p. 4.  
Le, V. H. (2001). Dialogical and collaborative learning in Vietnamese culture: an 

approach to teaching introductory physics. Unpublished PhD thesis at Uni-
versity of Melbourne. Melbourne: University of Melbourne library 

Lerman, S. (2001). A review of research perspectives on mathematics teacher educa-
tion. In Lin, F. L., & Cooney, T. (Eds), Making Sense of Mathematics 
Teacher Education, (pp. 3 - 35). Dordrecht: Kluwer. 



206  

Leung, F. K. S. (2001). In search of an East Asian identity in mathematics educa-
tion. Educational Studies in Mathematics, 47, p. 35-51 

Lortie, D. C. (1975) Schoolteacher: A sociological study. Chicago, Chicago Univer-
sity Press.

MacKinnon, A. M. (1985). Detecting reflection-in-action among preservice elemen-
tary science teachers. Unpublished master thesis. Calgary: University of 
Calgary. 

MacKinnon, A. M. (1992). Conceptualizing a reflective practicum in constructivist 
science teaching. Unpublished PhD thesis. Vancouver: University of Brit-
ish Columbia. 

MacKinnon, A. M., & Erickson, J. L. (1988) Taking Schön’s ideas to a science 
teaching practicum. In Grimmett, P. P., & Erickson, G. L. Reflection in 
teacher education (pp. 113-138). Teachers College Press: New York. 

Mai, A., & Phuong. T. (2003). May y kien ve viec thay sach giao khoa PTTH. 
SGGP newspaper, 20/5/2003, p. 4.  

Marzano, R. J. (1992). A different kind of classroom: Teaching with Dimensions of 
learning. Alexandria: Association for Supervision and Curriculum Devel-
opment. 

Marzano, R. J., Brandt, R. S., Hughes, C. S., Jones, B. F., Presseisen, B. Z., Rankin, 
S. C., & Suhor, C. (1988). Dimensions of thinking: A framework for Cur-
riculum and Instruction. Alexandria: Association for Supervision and Cur-
riculum Development. 

Marzano, R. J., Pickering, D. J., Arredondo, D. E., Blackburn, G. J., Brandt, R. S., 
Moffett, C. A., Paynter, D. E., Pollock, J. E., & Whisler. J. S. (1997) Di-
mensions of learning: Teacher’s manual. Alexandria: Association for Su-
pervision and Curriculum Development. 

Mc. Carthy, B. (1980). The 4MAT system. Oak Harbor: Excel. Inc. 
Mc. Carthy, B. (1990). The 4MAT system to bring learning styles to schools. Edu-

cational Leadership, 48 (2), 31-37. 
McKernan, J. (2000). Curriculum action research (2nd Ed.). London: Kogan Page. 
Miles, M. B., & Huberman, A. M. (1989). Qualitative Data Analysis: A source book 

of new methods, California: Sage Publication. 
Mills, R. C. (1987). Relationship between school motivational climate teacher atti-

tudes, student mental health, school failure and health damaging behavior.
A  paper presented at the annual conference of the American Educational 
Research Association, Washington, DC. 

Mills, R. C., Dunham, R. G., & Alpert, G. P. (1988). Working with high-risk youth 
on prevention and early intervention program: Toward a comprehensive 
model. Adolescence, 23 (91), 643-660. 

Money, R. (1993). Mathematics today and tomorrow. In Breiteig, T., Huntley, I., & 
Kaiser-Messmer, G. Teaching and learning mathematics in context (pp. 
163-172). Ellis Horwood: Chichester.  

National Council of Teachers of Mathematics (NCTM). (1991). Personal standards 
for teaching mathematics, Reston, VA: Author.  

National Council of Teachers of Mathematics (NCTM). (1989). Curriculum and 
evaluation standards for school mathematics. Reston, VA: Author.  



REFERENCES 207 

Nguyen, T. T. (1999). The use of Donald Schön’s conceptualization of reflection-in-
action in Vietnamese teacher education. Unpublished master thesis. Van-
cover: Simon Fraser University. 

Nguyen, T. T. (2000). Day hoc kham pha trong mon Ly luan day hoc Toan. Ky yeu 
hoi nghi khoa hoc 2000 (pp. 22-27). Cantho: Cantho University. 

Nguyen, T. T. (2001). Su dung ba mo hinh huong dan TTSP cua Donald Schön’s 
trong viec huong dan giao sinh Toan day hoc voi Dimensions of learning 
[The use of Donald Schön’s three coaching models in supervising mathe-
matics student teachers to teach with Dimensions of learning]. Cantho: 
Cantho University. 

Nguyen, T. T. (2003a). Chuan bi cho giao sinh day hoc theo huong lay hoc sinh lam 
trung tam. Ky yeu hoi nghi khoa hoc ve viec doi moi noi dung va Phuong 
phap giang day o cac truong dai hoc su pham (pp. 22-27). Hanoi: Hanoi 
Pedagogy University. 

Nguyen, T. T. (2003b). May y kien ve day va hoc Toan. Ky yeu hoi nghi khoa hoc 
2003 (pp. 17-22). Ho Chi Minh: Hochiminh Pedagogy University. 

Nussbaum, M. C. (1986). The fragility of goodness: Luck and ethics in Greek trag-
edy and philosophy. Cambridge, MA: Cambridge University Press. 

Ogle, D. (1986). The K-W-L: A teaching model that develops active reading of ex-
pository text. The Reading Teacher, 39, 564-576. 

Paul, R. (1990). Socratic questioning. In Paul, R., Critical thinking: what every per-
son needs to survive in a rapidly changing world. California: Center for 
Critical Thinking and Moral Critique.  

Pham, H. Q. (2000). Mot so dieu kien doi moi phuong phap day. Nghien Cuu Giao 
Duc, 2, 25-26. 

Phan, T. L. (2000). Can co mot quan diem thuc su khoa hoc ve dao tao nghiep vu su 
pham. Nghien Cuu Giao Duc, 11, 2-3. 

Phillips, D. C. (1987). Philosophy, science, and social inquiry. New York: Pergamon 
Press. 

Piaget, J. (1970). Science of education and the psychology of the child. London: 
Longman. 

Piaget, J. (1971). Genetic Epistemology. Translated by Duckworth, E. New York: 
Norton. 

Popper, K. (1959). The logic of scientific discovery. New York: Harper & Row. 
Popper, K. (1968). Conjectures and refutations. New York: Harper Books. 
Pugach, J. C., & Johnson, L. J. (1987). Developing reflective teaching through struc-

tured dialogue: The case for peer collaboration. Paper presented at the 
Conference on Reflective Inquiry, sponsored by the Office of Educational 
Research and Improvement, U. S. Department of Education, Houston, 
Texas. 

Roger, R. R. (2001). Reflection in higher education: A concept analysis. Innovative 
Higher Education, 26(1), 37-57. 

Rumelhart D. E., & Norman, D. A. (1981). Accretion, tuning and reconstructing: 
three modes of learning. In Colton, J. W., & Klatzky, R., Semantic Factors 
in Cognition (pp. 37-53). Hillsdale, NJ: Lawrence Erlbaum. 

Ryle, G. (1949). The concept of mind. London: Hutchinson & Co. 



208  

Schifter, D. (1988). Learning mathematics for teaching: from a teacher seminar to 
the classroom. Journal of Mathematics Teacher Education. 1(1), 55 – 87. 

Schön, D. (1983). The reflective practitioner: How professionals think in action.
New York: Basic Books. 

Schön, D. (1987). Educating the reflective practitioner: Towards a New Design for 
Teaching and Learning in the professions. San Francisco: Jossey-Bass. 

Schön, D. (1988). Coaching reflective teaching.  In Grimmett, P. P., & Erickson, G. 
L. (Eds), Reflection in teacher education (pp. 19-29). New York: Teachers 
College Press. 

School of Education. MHO 4 project. (n. d.). Retrieved August 14th, 2005 from: 
http://www.ctu.edu.vn/colleges/education/mho4/index.html 

Shils, E. (1978). The order of learning in the United States from 1865 to 1920: The 
ascendancy of the universities. Minerva, 16(2), 159-195. 

Simon, M. A. (1995). Reconstructing Mathematics Pedagogy from a Constructivist 
Perspective. Journal for Research in Mathematics Education, 26(2), 114- 
145. 

Smyth, W. J. (1985). Developing a critical practice of clinical supervision. Journal 
of Curriculum Studies, 17(1), 1-15. 

Sotto, E. (1994). When teaching becomes learning. Wiltshire: Cassell 
Stofflett, R., & Stoddart, T. (1994). The ability to understand and use conceptual 

change pedagogy as a function of prior content learning experience. Jour-
nal of Research in Science Teaching, 31, 31-51. 

The map of Vietnam. (n. d.). Retrieved November 14th, 2005 from: 
http://www.lib.utexas.edu/maps/middle_east_and_asia/vietnam_pol01.jpg 

Thompson, A. (1984). The relationship of teachers’ conceptions of mathematics 
teaching to instructional practice. Educational Studies in Mathematics,
15(2), 105-127. 

Tom, A. (1985). Inquiring into inquiry-oriented teacher education. Journal of 
Teacher Education, 36(5), 35-44. 

Treffers, A. E. (1991). Realistic mathematics education in the Netherlands 1980-
1990. In L. Streefland (Ed.), Realistic mathematics education in primary 
school. Utrecht: CD -Beta Press. 

Tzur, R. (2001). Becoming a mathematics teacher-educator: Conceptualizing the 
terrain through self-reflective analysis. Journal of Mathematics Teacher 
Education, 4, 259 – 283. 

Van Amerom, B. (2002). Reinvention of early algebra: Development research on 
the transition from arithmetic to algebra. Utrecht: CD-Beta Press. 

Van den Heuvel-Panhuizen, M. (2002). Realistic mathematics education as work in 
progress. In Fou-Lai, L. (Ed), Common sense in mathematics education
(pp. 1-42).  Proceeding of 2001 The Netherlands and Taiwan Conference 
on Mathematics Education. Taipen: National Taiwan Normal University. 

Van Hiele, P. M. (1986). Structure and Insight. New York: Academic Press. 
Veenman, S. (1984). Perceived problems of beginning teachers. Review of Educa-

tional Research, 54(2), 143-178. 
Vietnam. The World Factbook. (2005). Retrieved August 14th, 2005 from: 

http://www.cia.gov/cia/publications/factbook/geos/vm.html 



 REFERENCES 209 

Wedman, J. M., & Martin, M. W. (1986). Exploring the development of reflective 
thinking through journal writing. Reading Improvement, 23, 68-71.  

Widjaja, Y. B., & Heck, A. (2003). How a realistic mathematics education approach 
and microcomputer-based laboratory worked in lessons on graphing at an 
Indonesian junior high school. Journal of Science and Mathematics Educa-
tion in Southeast Asia, 26(2), 1-51. 

Wubbels, T., & Korthagen, F .A. J. (1990). The effects of a pre-service teacher edu-
cation program for the preparation of reflective teachers. Journal of Educa-
tion for Teaching, 16(1), 29-43. 

Wubbels, Th., Korthagen, F. A. J, & Broekman, H. G. B. (1997). Preparing Teach-
ers for Realistic Mathematics Education. Educational Studies in Mathemat-
ics, 32, p. 1-28. 

Yanagimoto, A., Mori, Y., & Matsumiya, T. (1993). Mathematics of track and field 
events composite real mathematics approach. In Breiteig, T. Huntley, I., & 
Kaiser-Messmer, G., Teaching and learning mathematics in context (pp. 
115-127). Chichester: Ellis Horwood. 

Yinger, R. (1999). The role of standards in teaching and teacher education. In Grif-
fin, G. (Ed.). The education of teachers: ninety-eighth yearbook of the Na-
tional Society for the Study of Education (pp. 85-113). Chicago: University 
of Chicago Press. 

Yinger, R., & Clark, C. (1981). Reflective journal writing: Theory and practice 
(contract No. 4000-76-0073). East Lansing: Michigan State University, In-
stitute for Research on Teaching. 

Zeichner, K. (1980). Myths and realities: Field-base experiences in preservice 
teacher education. Journal of teacher education, 31(6), 45-55. 

Zeichner K., & Tabanick, B. R. (1981). Are the effects of university teacher educa-
tion washed out by school experiences? Journal of Teacher Education, 32,
7-11. 

Zeichner, K. M. (1984). The ecology of field experience: Toward an understanding 
of the role of field experiences in teacher development. Paper presented at 
the Annual meeting of the Association of Teachers Educators, New Or-
leans.

Zeichner, K. (1986). Preparing reflective teachers: An overview of instructional 
strategies which have been employed in preservice teacher education. In-
ternational Journal of Educational  Research, 2(5), 565-575. 

Zulkardi. (2002). Developing a learning environment on realistic mathematics edu-
cation for Indonesian student teachers. Enschede: PrintPartners Ipskamp. 





APPENDICES

A: Coconut candy problem 213 

B: Lesson of prism 215 

C: Lesson plan for prism of Quy, Khoi and Tam 217 

D: Cantho stadium project 219 

E: Questions for planning and reflection on planning a microlesson 227 

F: Questions for reflection on a microlesson 229 

G: Time table of An, Khoi, and Quy’s microteaching 231 

H: Multiplication equation (AX + B)(CX + D) … (KX + M) > 0 233 

I: Comparing two lesson plans by An 235 

J: Time table of Khoi’s and Quy’s practicum 237 

K: Definitions 239 

L: Theorem of tangent 241 

M: Letter of invitation of the Lantern project 243 





APPENDIX A 

COCONUT CANDY PROBLEM 

Stage 1: “Proposal Stage” 

The following attachment is Dong A Company announcement that calls for the 
competition for a proposal sale policy for the final sale of 100.000 coconut candy 
bags in the consuming time for Tet Holidays (Lunar New Year Holidays). If your 
group is interesting in the competition, write and send your proposal to the competi-
tion before 30/10/2002. Good luck! 

ANNOUNCEMENT

Dong A Company calls for a proposal sale policy for the final sale of 100.000 coco-
nut candy bags.  

Requirements for the Sale 
The proposal needs to meet the following requirements of: 

The amount of candy needs to be sold out as quickly as possible before 
Tet Holidays.

The proceeds of the sale are between 100.000.000 and 200.000.000 
VND (1 USD is about 15.000 VND).

Customers’ interests 
As the company investigation during the last year informs that: 

60% of customers buy less than 5 bags, 30% of them buy from 5 to 10 
bags and 10% of them buy over 10 bags each time.  

Average class customers who take a great part in consuming coconut 
candy like to buy a product with a unit price that is rounded to 500 because 
it is convenient for them to estimate the amount of goods they get in corre-
sponding with the amount of money they will pay. 

The usual price of coconut candy is 2.000 VND per 500gr bag. The 
more the price of a product is cheaper than usual the more the product is to 
be sold. 
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There are the same products of the other company that is being sold 
with the same price (2.000 VND per 500gr bag). The package of those 
products is red while that of Dong A Company is bleu. In Tet Holidays, the 
average class customers like to buy a product that is packaged in red. 

Requirements for the Competing Proposal 
The competing proposal needs to be sent before 30/10/2002. Beside your verbal 
presentation of the proposal sale policy, the clarification of your ideas in such trans-
formations as formulas, graphs and tables are appreciated. 

Stage 2: “Sale Stage” 

Your group proposal is accepted and going to be carried out by the company under 
the name “Pupils Proposal Policy” (PPP). The company suggests you to cooperate 
with them in the next stage that is “Sale Stage”. In the “Sale Stage”, the products are 
sold in the home and foreign market. They need you to help them in works as fol-
lowing: 
1)  To design advertisement samples of fosters to introduce your proposal sale pol-
icy to customers in magazines, on TV and at the shops in Vietnam. 
2)  To make the Sale Guidance to apply your proposal sale policy for Sale Agencies 
and Customer Services within Vietnam and other countries. 

Stage 3: “Analysis Stage” 

After two months the sale policy that your group proposed has been carried out, 
there are some promising as well as unexpected outcomes. Your group is invited to 
cooperate with the company to analyze these outcomes and present to them solutions 
to improve the sale policy. 
 Data were collected during two first months the sale policy has been carried out 
from weekly trade reports that were made by the company’s sale agencies. Your 
group is asked to collect information from these reports to make your own reports to 
demonstrate both positive and negative effects of “PPP” on the sale in the home and 
foreign market.
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LESSON OF PRISM 
(Lesson in Vietnamese textbooks for Grade 11, ages 16-17) 

Given two parallel planes ( ) and ( ’). On the plane ( ), given the polygonal 
nAAA ...21 . Through the vertex nAAA ,...,, 21  we draw lines parallel to each other but 

not parallel to the plane ( ’), these lines in turn intersect the plane ( ’) at 
''

2
'
1 ,...,, nAAA

Parallelograms ''
11

'
2

'
332

'
1

'
221 ,...,, nn AAAAAAAAAAAA  are called side elevations of 

prism. Two polygonals nAAA ...21  and ''
2

'
1 ... nAAA  are called bases of prism 

''
22

'
11 ,...,, nn AAAAAA  are called sides of prism. These sides are equal and paral-

lel to each other. 
The vertex of two polygonals of the bases of prism are called vertex of prism. 

The prism is defined above is signed nAAA ...21 . ''
2

'
1 ... nAAA

If the bases of the prism are triangles (or quadrangles/ or pentagons,…) then the 
prism is called triangle prism (or quadrilateral prism/ or pentagon prism,…)  
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triangle prism quadrilateral 
prism

pentagon prism 
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LESSON PLAN FOR PRISM OF QUY, KHOI AND TAM 
Activities

(* What are 
the activities 
you will sug-
gest pupils to 
do in class or 
at home?)

* How do you 
organize the 
activities? 

Learning tra-
jectories 
(* What do you 
think pupils 
can learn from 
the activities? 
What do you 
think their 
cognitive ob-
stacles are? 
How do you 
help them to 
deal with these 
obstacles?)

* How could 
Dimension 1 
develop in the 
lesson? 

* How could 
Dimension 2 
develop in the 
lesson? 

Activity 1 
Make cardboard 
models

The pupils are 
divided into 
groups of 4. 
Each group are 
asked to cut 
three parallelo-
grams where 
one of them has 
a side that is 
equal to one 
side of the rest. 

The pupils 
know some 
characteristics 
of prism. 

The teacher and 
the pupils work 
together. The 
teacher ob-
serves and helps 
the pupils when 
they need. The 
pupils are given 
opportunities to 
cooperate with 
each other. 

Activity 2 The teacher 
asks the pupils 
to paste the 
parallelograms, 
cut papers to fill 
the last faces of 
polyhedral and 
find the charac-
teristics of those 
faces. 

The pupils 
know the char-
acteristics of the 
faces, the equal-
ity of edges, the 
equality of the 
base and the 
bottom of a 
prism.
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Activity 3 The teacher 
gives each 
group four 
models: two 
green models 
[models of 
prim] and two 
red models 
[models of non-
prism] and asks 
the pupils to 
find the differ-
ences between 
the green ones 
and the red 
ones.

  Construct 
meaning: The 
pupils discover 
the characteris-
tics of prism by 
observing and 
comparing the 
models.

Activity 4 The teacher 
asks the pupils 
to discuss in-
group to make 
definitions of 
prism.
The teacher 
helps the pupils 
to correct their 
definitions.

The pupils or-
ganize the in-
formation to 
make defini-
tions of prism. 
When the pupils 
make the defini-
tions by them-
selves, they will 
remember the 
definitions well 

 Organize and 
store declarative 
knowledge.

Note: * Questions (in bold) are given by the instructor of the methods course 
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CANTHO STADIUM PROJECT 
A. SITUATION: PROBLEM OF DESIGNING THE STAIR OF STAND A OF 

CANTHO STUDIUM 

This lesson is carried out in two phases:
I. Phase 1 
1) Introduction the situation to students 
The lesson starts with an announcement of Cantho Sport Administrator Office that 
calls individuals, companies for the competition: “Designing Grand Stand A of Can-
tho Stadium”. 

Announcement 

To prepare the stadium for U 17 Football Price, Cantho Sport Administrator Office 
decides to upgrade the stair of Grand Stand A of Cantho Stadium. Thus, we call for 
the competition that is named: “Designing Grand Stand A of Cantho Stadium”. In-
dividuals, companies who are interesting in the competition are welcome to send 
proposals to Cantho Sport Administrator Office at 125, Tran Phu, Cantho city. The 
prize of the competition is 20.000.000 (20 millions) VND. 

Conditions 

The proposals are required to consist of the following items: 
The drawings of the structure of the stair (models). 
The descriptive drawings of the construction of the stair (details and techni-

cal parameters) 
Tables and diagrams: 
+  Table (s) to show the relationship between each step (n) of the stair and 

its high (h) in comparison with the background of the stair. 
+ Table (s) to show the relationship between the position of each step (n) 

of the stair and its wide (d) in comparison with the backside of the 
stair.

+ Verbal description of the proposal . Other illustrations are appreciated. 
In the proposal design, the recent sides of the stairs have to maintain:  
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  h = 40m  (+ 0.2 m) 
  d = 50 m (+ 0.3 m) 
  l = 120 m (+ 0.2 m) 

The sides of the top passageway are required as following: the wide of the 
top passageway is larger than 2 m, the length of the top passageway: 120 m 
(+ 0.2 m). 

 The designs of the underground foundation of the stair are not required. 

Presentation requirements  

The competitive proposal is required to present in characters size 12 mm, 
Font VNI-BookAntiqua, printed on A4 paper (these requirements are not for 
drawings).  

Drawings are required to present on A2 paper.

   
2) Organizing students to work in Phase 1 
The lesson can be organized for a class of 40-50 students, the students could be di-
vided into groups of 3 or 4 to do the following tasks:  
 + Drawing the drawings of the structure of the stair 

+ Drawing the drawings of the construction of the stair (details and technical 
parameter h, d, l)  
+ Making tables: (n, h); (n, d) 

Students are asked to work in-groups to solve their tasks. 



 CANTHO STADIUM PROJECT 221 

The lesson of progression (1.The definition of Progression, Algebra Grade 
11, p. 95-96) could be taught along with the development of the problem or students 
are asked to read the text in textbook at home. 

A class discussion for students to present and discuss their proposals is 
held. In the discussion, the teachers or the students can have questions about the 
presented proposals to help the students realize weakness or mistakes in their pro-
posals.  

The most appreciated proposal will be collected to send to the competition. 

3) What do students learn in Phase 1? 

Logical reasoning: when students are working on the problem they have to 
study, analyze the conditions and requirements of the competition. They have to 
decide which solutions are suitable to the conditions of the competition. Thus, they 
need to use the principles of logic such as deductive reasoning, negate, etc… 
Through the process, students learn how to use these principles of logic. 

Working with parallelepiped: A step that is got from cutting the stair is both 
vertically or horizontally is a parallelepiped of which sides (wide, length and high) 
are need to consider when students make tables that were required in the competi-
tion. When the students are working on the tables, they learn about the sides and 
faces of parallelepiped. The students are given opportunities to work with three-
dimension space; that enhance their imagination. 

Forming the concept of sequence and progression: When the students make 
tables (n, h) and (n, d) they describe the relation between n and h, they will realize 
that the high of a step is greater than that of the step before it a constant. That leads 
them to conceptualize arithmetic progression without learning the definition of pro-
gression. Beside, working with tables of (n, h) provides students with an access to 
increasing progression while working with tables of (n, d) helps the students to form 
the concept of decreasing progression. Both activities together with each other help 
the students form the concept of progression completely without lectures of progres-
sions. In addition, lectures of progression in class or reading the text in textbooks 
will help the students acquire, organize information into the definition of progres-
sion with the help of the teacher.  

In the class discussion about the students’ proposals, the students were given 
opportunities to exchange ideas, reflect and negotiate their proposals. After that, the 
teacher will introduce the second phase of the problem to the students.  
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II. Phase 2 
1) Introduce situation 

LETTER OF INVITATION 

From: Director of Sport Administrators Office of Cantho city. 
To: Designers of  “Students Stadium Stair” Project 

Dear friends, 

In the competition to design the stair for Stand A of Cantho stadium, the proposal of 
your group was selected for the first price. We would like to send our congratulation 
to your group and invited you to cooperate with us in the second phase of the project 
that name “Constructing phase”. We would like to have your cooperation in the fol-
lowing works: 
1) To estimate the volume of concrete that will be used for each step of the grand 

stand.
2) To estimate the length of iron that will be used for each step of the grand stand. 
3) To suggest the detailed estimate for concrete and iron that will be used for each 

step of the grand stand and the whole grand stand. 
4) To make the drawing that shows how to structure iron lines in the each step of 

the stand. Beside the verbal explanation of the drawing is required.  
 Information 

One m 3  of concrete cost 200.000 VND. 
Iron category 1 (diameter d = 10 cm) that is used to built the height of the 

stair need to be installed with the density that is 4 lines/ m 2 . One meter of iron 
category 1 costs 20.000 VND. 

Iron category 2 (diameter d = 8 cm) that is used to built the width of the 
stair need to be installed with the density that is 6 lines/ m 2 . One meter of iron 
category 2 costs 15.000 VND. 

Iron category 3 (diameter d = 4 cm) that is used to built the height of the 
stair need to be installed with the density that is 12 lines/ m 2 . One meter of iron 
category 1 costs 8.000 VND. 
The payment for your work is 50.000.000 VND (50 millios VND). If you are 

interesting in cooperating with us, please send your proposal to Cantho Sport Ad-
ministrator Office at 125, Tran Phu street, Cantho city.   

2) Organization of the lesson 

The students work in-groups to do the following tasks: 
To make tables to show the volume of concrete that will be used for each 

step of the stand and the whole stand. 
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To make tables to show the length of iron that will be used for each step of 
the stand and the whole stand. 

To calculate the number of meter of iron lines and the estimate for each 
step and the whole stand. 

To draw the pictures to show the structures of the iron lines construction of 
the stair. 

The students are invited to discuss in groups under the supervision of the 
teacher. The supervision is necessary here because the tasks that the students need to 
do in this stage are more difficult than those of the previous stage. 

Beside, there are two possibilities to provide the students with the formulas to 
calculate the sum of n elements of progression: the teacher gives the whole class 
lecture along with the group discussions or asks the students to read the text in text-
book independently. 

The class discussion about groups’ proposal will be organized in which some 
proposal will be presented and discussed. 

3) What the students learn in this phase 

The students continue to work with logic reasoning
The students work with the faces, sides, edge structures and intersections of 

different kind of prisms when they experience with the structures of the stair, its 
volume, the structure of each step.

The students work with the concept of progression, its elements when they 
make tables.

The students need to calculate the sum of n element of progression. That 
leads them to reinvent the formula to calculate that sum.
 The students can discover the formula by themselves. They can find out the 
formula to calculate the sum without reading in textbooks or learning form the lec-
tures. The lecture will be along with their work to help the students master the for-
mula. The procedures knowledge will be formed.  

B. ANALYSIS 

I. How Dimensions of Learning could be developed in the lesson 

Dimension 1 
The problem is emerged from the real life situation and introduce to the students 

by communication means of real life such as announcements or letters of invitation. 
The students would be attracted by the realistic feature of the problem so that they 
feel interesting in solving it. The variety of the mathematics levels of the tasks that 
provide the students at different levels with opportunities to participate in solving 
the problem. It is not possible to determine which proposal is the best solution to the 
problem. The teacher and the students therefore do not have distances because they 
both think about the problem without any given solution in mind. The teacher is 
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engaged in the tasks of groups as a learner. The relationship between the teacher and 
the students will be friendly. 
Dimension 2 

To help the students to form the concept of progression is teaching declara-
tive knowledge: 
Phase 1: When the students work in Phase 1 with the relationship between (n, h, d) 
they use the pre-knowledge about parallelepiped, construction, addition, multiplica-
tion, etc… to make tables. 
Phase 2: Discuss with their peers and teacher help the students to collect and organ-
ize information to define progression. 
Phase 3: Working with the problem of real life help them to have long time memory 
about knowledge. For example, every time they see the stair they will remember 
what is arithmetic progression.  

To help the students organize the procedure to calculate the sum is teaching 
procedural knowledge. 
Phase 1: When the students try to calculate the sum they will make hypotheses 
about the formula of the sum. 
Phase 2: The students check these hypotheses in-group and class discussions. They 
exchange ideas, justify and adjust their hypotheses. The lecture or reading textbooks 
help them to complete the procedures to calculate the sum. 
Phase 3: The students use the formula to solve the tasks of the problem such as cal-
culating the amount of iron, the volume of concrete for the whole stair etc. They 
gradually internalize the procedures of calculate the sum. 
Dimension 3 
When the students experience with the project from phase to phase, they discover 
the knowledge and then they use the knowledge to solve the problems of real life. 
That leads them into the process of extending and defining knowledge: application 
of progression in construction, trade, algebra, geometry etc. 
Dimension 4 
It is a problem of real life. Thus, it provides students with meaningful tasks. The 
students experience with the concept of progression, the procedures to calculate the 
sum of progression and apply these mathematical knowledge meaningfully. 
Dimension 5 
When the students are working to make their proposal design, their critical and crea-
tive thinking are developed. Beside, they need to reflect in the process of making the 
proposal. 

II. How Realistic Mathematics could be developed in the lesson 

In the lesson, students are given opportunities to do mathematics when they are in-
vited to work on a project, which is a real life problem. While the students are work-
ing on the project, they reinvent the concept of progression, the procedures to calcu-
late the sum and mathematizing contextual situation. The students begin with a 
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problem of real life, think about solutions to it and reinvent mathematical knowl-
edge. 

III. Analysis of the characteristics of learning mathematics 

The variety of tasks attracts different kind of students who have different inter-
ests to take part in the group work and learn from each other. The students who like 
drawing will draw the pictures of the stand and its steps. The students who like 
mathematics can volunteer to calculate and make tables, formulas etc. The students 
who like construction can volunteer to design the structure of iron frames to build 
the steps of the stand. The variety of tasks in the project also leads the student to the 
need of cooperation with the others because the more they cooperate with the others 
the more the tasks are highly qualified. Beside, the variety of the solutions of the 
tasks leads the students to the need of discussion with the others to find the best so-
lution to the tasks. All need each other because nobody can solve the tasks alone. 
Beside, the problem is a problem with unknown solutions. There is not the best solu-
tion for it, the problem is not very difficult but not easy. These characteristics lead 
the students have to think, exchange ideas, discuss with each other to find out the 
reasonable solutions. 
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QUESTIONS FOR PLANNING AND REFLECTION ON 
PLANNING A MICROLESSON 

1) What are your goals in the lesson? 
2) What do you think you should do to achieve your goals? Why do you think 
that? 
3) Do you think Dimensions of Learning (DoL) help you in planning your lesson? 
If so, how does DoL do that? 
4) Do you think Realistic Mathematics Education (RME) help you in planning 
your lesson? If so, how does RME do that? 
5) Do you think there is anything else that can help you in planning your lessons? 
(your own learning and/or teaching experiences, others learning and/or teaching 
experiences) 
6) What are the advantages in the lesson plan? How do you use them? 
7) What are the difficulties in the lesson plan? How do you deal with them? 
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QUESTIONS FOR REFLECTION ON A MICROLESSON  

1) What happened in your lesson that makes sense to you? 
2) Is there any difference between what you planned to do and what you did in 

your lesson. If there is, what do you think about the differences between the 
lesson plan and your lesson?  

3) What do you think you should have done in your lesson? 
4) What do you think you should do for your lesson next time? 
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TIME TABLE OF AN, KHOI AND QUY’S MICRO-
TEACHING

Name Date Activity 
03/10/2003 Discussion 1 
04/10/2003 Discussion 2 
10/10/2003 Lesson 1 
14/10/2003 Discussion 3 

An

17/10/2003 Lesson 2 
02/12/2003 Discussion 1 
07/12/2003 Lesson 1 
16/12/2003 Discussion 2 

Khoi 

20/12/2003 Lesson 2 
04/11/2003 Discussion 1 
11/11/2003 Discussion 2 
13/11/2003 Discussion 3 
15/11/2003 Lesson 1 
18/11/2003 Discussion 4 
08/12/2003 Lesson 2 

Quy 

10/12/2003 Discussion 5 
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MULTIPLICATION EQUATION (AX + B)(CX + 
D)...(KX + M) > 0 

(Lesson in Vietnamese textbooks for Grade 10, ages 15-16) 
Theorem
Given expression f (x) = ax + b, we have: 

f(x) has the same sign with the number a where   x > b/a 
f(x) has the different sign with the number a where   x < -b/a 

The table of the sign of expression ax + b 
x -                                        - b/a +
ax + b the sign of ax + b is dif-

ferent from that of the 
number a                            

0 ax + b has the same sign 
with the number a 

Application:

a) Multiplication Equation
Example 1: Solve the equation (x - 2)(x + 3)(1 - 4x) > 0 
Solution: 
The domain of the equation is R. The left side is the multiplication of three expres-
sions. We have: 
x - 2 = 0     x = 2 
x + 3 = 0    x = -3 
1 - 4x = 0  x = 1/4 
The table of the sign of the expressions: 

x - 3  1/4  2 +
x -2 - | - | - 0 + 
x + 3 - 0 + | + | + 
1 - 4x + | + 0 - | - 
The left side of 
the equation 

+ 0 - 0 + 0 - 

According to the table, we have the solution of the equation is ( 3, ) ( 2;
4
1 )
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b) Equation has an unknown in denominator.

Example 2: Solve the equation 0
43

)35)(52(
x

xx

Solution:

The domain of the equation 0
43

)35)(52(
x

xx is R 

We have: 
2x -5 = 0  x = 5/2 
5- 3x = 0  x = 5/3 
3x + 4 = 0  x = - 4/3 

The table of sign: 
x - 4/3  5/3  5/2 +
2x - 5 - I - I - 0 + 
5 - 3x + I + 0 - I - 
3x + 4 - 0 + I + I + 
The left side of 
the equation 

+ II - 0 + 0 - 

According to the table of signs, we have the solution of the equation: 

;
2
5

3
5;

3
4
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COMPARING TWO LESSON PLANS BY AN 

LESSON PLAN 1 LESSON PLAN 2 
Activity 1: Teacher asks 
pupils to solve the riddle 

Activity 1: Teacher asks pupils to solve the riddle 

Activity 2: Teacher asks 
pupils to solve the problem 
(x -8)(x - 12) < 0 

Activity 2: Teacher asks pupils: If you are invited to 
solve the equation (x-8)(x-12) < 0. How do you do 
that? 
Assumption: Pupils would say that they need to look 
at all the cases of (x-8) and (x-12) 

Activity 3: Teacher asks 
pupils to use the riddle as a 
basis to suggest a procedure 
to solve the equation (ax + 
b) (cx + d) < 0 (a, c 0)

Activity 3: Teacher asks pupils: If we have a multi-
plication equation, which contains much more than 
two patterns, for example, (2x - 7)(x + 3)(1 -3x) > 0, 
how do we solve it? 

 Activity 4 
Teacher introduces to pupils to how to solve the 
equation: (2x - 7)(x + 3)(1 -3x) > 0 
Assumption: Pupils would realize looking at all the 
cases of each patterns (2x - 7); (x + 3); and (1 -3x) is 
not a simple task. 
(Teacher explains how to make a table of sign of 
f(x)= ax + b and then how to base on the tables of 
signs of (2x - 7); (x + 3) and (1 -3x) to solve the 
equation (2x - 7)(x +3)(1 -3x) > 0 

Activity 4:
Teacher asks pupils to solve 
the following equations:
(x - 8) (x -12)  0 

12
8

x
x  < 0 

Activity 5 
Teacher helps pupils to solve the equation 

0
25

)42)(3(
x
xx

(Teacher asks a pupil to fill in the blanks of a table 
of sign) 
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TIME TABLE OF KHOI’S AND QUY’S PRACTICUM 

Name Lessons Pre-
lesson
discus-

sion

Date of 
lesson

Post-
lesson
discus-

sion
The continuity of function  12/02/04

The continuity of 
function (continued)

14/02/04

Perpendicular of Plane and 
Line (Theorem of the projec-
tion of the triangle)

21/02/04 23/02/04 24/02/04 

Sphere (The definition of a 
sphere)

25/02/04 08/03/04 09/03/04

Khoi

The relative positions between 
Sphere and Plane 

11/03/04 13/03/04 17/03/04 

Sphere (The relative positions 
between Sphere and Plane) 

23/02/04 25/02/04 27/02/04 

01/03/04 
(class 11A5) 

Sphere (The tangent of 
sphere)

04/03/04 
(class 11A6) 

06/03/04 

Rational Exponent  09/03/04  

Characteristics of Rational 
Exponent 

 13/03/04  

07/03/04 22/03/04 24/03/04 

Quy

Polyhedron (Lantern project) 

 28/03/04 30/03/04 
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DEFINITIONS

Definition of a sphere (in Vietnamese textbooks for Grade 11, ages 16 -17) 

Definition: Given a point O and a real positive number R. The set of points M in 
space where the distances from M to O equals R, is a sphere of which the center is O 
and the radius is R. 

Definition of a circle (in Vietnamese textbooks for Grade 8, ages 13- 
14) 

Definition: Given a point O and a real positive number R. The set of points M where 
the distances from M to O equals R, is a circle of which center is O and radius is R. 

Definition of a polyhedron (in Vietnamese textbooks for Grade 11, ages 16-17) 

A polyhedron is a figure that is formed by countable polygon areas where: 
a) Any two-polygon areas have a point or an edge or a side in common. 
b) Any side of a polygon area is a common side of two polygon areas. 
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THEOREM OF TANGENT
(in Vietnamese textbooks book for Grade 11, ages 16 -17)

Theorem: Given a point A outside a sphere, there are uncountable tangents from the 
point A to the sphere. The distances from the point A to the point of tangency are 
equal.
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LETTER OF INVITATION OF THE LANTERN PRO-
JECT

LETTER OF INVITATION FOR A COMPETITION TO DESIGN LANTERNS 

In order to prepare for the biggest anniversary of the Vietnamese Youth Union that 
is in March, we announce a competition to design lanterns among students in the 
Nguyen Viet Hong School. We hope that you will be enthusiast to participate in the 
play land we would like to offer you. 
The criteria for the competition are as follows: 
1) Participants: Competitive lanterns of individuals or groups are accepted. 
2) Deadline to receive competitive lanterns: 22 March 2004 

We require you to send your competitive lantern together with: 
Your name (or the list of individual names of those in your groups in the 
case of participating as a group) and a short introduction of the characteris-
tics of your competitive lantern (the introduction has to be less than 10 
words)
 Materials from which you will produce the frame and sides of your com-
petitive lantern. 
At least two 3-D graphs of your competitive lanterns. 

3) We appreciate lanterns that can be used in your school study. 

The prize: 
 First Prize: 30.000 VND 
 Second Prize: 25.000 VND 
 Third Prize: 20.000 VND 
The result of the competition will be announced before the Vietnamese Youth Un-
ion. In order to help participants, we will contribute the sum of 5.000 VND for each 
competitive product at registration. 

Cantho, 8th March 2004 
Administrators of the competition 





SAMENVATTING 1

Dit proefschrift beschrijft een onderzoek naar het onderwijs aan Vietnamese wis-
kundeleraren in opleiding uitgevoerd aan de School of Education van Can Tho Uni-
versity  (CTU) in Can Tho, Vietnam. 

Het onderzoek is onderdeel van het MHO-4 project dat was gericht op verbete-
ring van het programma voor de opleiding van leraren aan deze universiteit. Het 
MHO-4 project is gefinancierd door NUFFIC (Netherlands Organization for Inter-
national Cooperation in Higher Education), waarin Can Tho University samenwerkt 
met de Hogeschool van Amsterdam en de Universiteit van Amsterdam en dat is uit-
gevoerd in de periode 1996-2004. 

CONTEXT VAN HET ONDERZOEK 

Het doel van de in 1986 ingezette hervorming van het Vietnamese onderwijs is om 
het meer leerlinggericht te maken d.w.z. dat leerlingen actiever bij het onderwijs-
leerproces worden betrokken opdat zij kunnen bijdragen aan een dynamische samen-
leving. Bij het wiskundeonderwijs is het probleem dat prestaties van leerlingen uit 
het voortgezet onderwijs weliswaar goed zijn in vergelijking tot andere landen, maar 
het onderwijs is gericht op kennisoverdracht en leerlingen zijn nauwelijks geïnteres-
seerd. Deze problemen worden veroorzaakt door de slechte kwaliteit van leermidde-
len, inadequate onderwijsmethoden, ongeschikte beoordelingsvormen en ongunstige 
randvoorwaarden (veel leerlingen per klas, gebrekkige faciliteiten). Sinds de start 
van de onderwijshervorming werd duidelijk dat de lerarenopleiding vooral leraren 
opleidde vanuit de traditionele onderwijsopvattingen van voor de hervorming en de 
leraren te weinig opleidde voor de toekomst. Er was in de opleiding van leraren 
nauwelijks aandacht voor leerlinggerichte onderwijsmethoden, terwijl de studenten 
ook geen positieve attitude hadden tegenover leerlinggericht onderwijs. Dit pro-
bleem werd veroorzaakt doordat er voor docenten van de lerarenopleiding geen the-
oretisch kader beschikbaar was voor het introduceren van leerlinggerichte onder-
wijsmethoden en door de beperkte mogelijkheden die docenten hadden om hun on-
derwijs aan te passen. Het verbeteren van de kwaliteit van de wiskundelerarenoplei-
ding en daarmee van de kwaliteit van het wiskundeonderwijs op het niveau van het 
voortgezet onderwijs is de inzet van de in dit proefschrift beschreven onderzoek. 
Hoofdstuk 1 gaat verder in op de context van het Vietnamese (wiskunde-)onderwijs 
en op de opleiding van wiskundeleraren op CTU, waar dit onderzoek is uitgevoerd. 

In dit onderzoek is nagegaan in hoeverre de methoden van het Realistisch Wis-
kundeonderwijs (RME) (Freudenthal, 1971, 1983; Gravemeijer 1994) en van Mar-
zano’s Dimensions of Learning (DoL) (Marzano, 1992) een perspectief bieden voor 
de verbetering van de kwaliteit van de wiskundelerarenopleiding op CTU. RME 
                                                          
1 Deze samenvatting is een vertaling van de Engelstalige samenvatting die door de auteur is gemaakt.
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maakt gebruik van realistische contexten en wiskundige toepassingen als bron en 
startpunt voor het geleid heruitvinden van wiskunde. Het kader van DoL introdu-
ceert onderwijsstrategieën die leerlingen gelegenheid geven hun eigen kennis te con-
strueren, in lijn met het beoogde leerlinggericht onderwijs. De noties van RME en 
DoL worden uitgebreid besproken in hoofdstuk 2. 

RME en DoL lijken geschikt als kaders voor de beoogde onderwijshervorming 
maar zijn strijdig met de al jaren gangbare praktijk van mechanistisch onderwijs op 
scholen en in de lerarenopleiding. Dat betekent dat de introductie van RME en DoL 
in de lerarenopleiding met het doel de studenten handvatten te geven voor leerling-
gericht onderwijs niet eenvoudig zal zijn.  

DOELEN EN ONDERZOEKSVRAGEN 

Mijn doelen van het beschreven onderzoek waren de volgende: 
1. Het introduceren van de notie van leerlinggericht wiskundeonderwijs voor het 

voortgezet onderwijs in de opleiding van wiskundeleraren op CTU. Daartoe 
worden de kaders van RME en DoL gebruikt. 

2. Het ontwikkelen van een theoretisch kader voor het leren van onderwijzen in de 
opleiding van wiskundeleraren op CTU. 

3. Het identificeren van factoren die de attitude van leraren in opleiding ten op-
zichte van RME en DoL en het gebruik daarvan bij het plannen en verzorgen 
van  onderwijs beïnvloeden. 

Mijn drijfveren bij het onderzoek waren: ‘Hoe kan ik Vietnamese wiskundeleraren 
in opleiding, die zijn opgegroeid met leraargecentreerd onderwijs, helpen bij het 
begrijpen van RME en DoL?’ en ‘Hoe kan ik Vietnamese wiskundeleraren in oplei-
ding helpen om RME en DoL te gebruiken in de context van Vietnam als ontwikke-
lingsland?’. De antwoorden op deze vragen dragen bij aan het tweede doel van het 
onderzoek. Uit literatuuronderzoek bleek dat over onderzoek op dit gebied niet veel-
vuldig is gerapporteerd. 

Gezien de moeilijkheden die bij studenten werden verwacht in het accepteren en 
begrijpen van de ideeën van het leerlinggericht onderwijs, is een onderwijsmodel 
gekozen dat is afgeleid van een conceptual change aanpak. Dit model is afkomstig 
uit de onderzoeksliteratuur van het onderwijs in de natuurwetenschappen en is on-
dermeer beschreven door Driver en Oldham (1986). Het model onderscheidt vier 
fasen:
1. Een verhelderingsfase (elicitation phase) waarin studenten hun opvattingen over 

onderwijs uiten en verhelderen, 
2. Een reconstructiefase (reconstruction phase) waarin studenten op basis van ge-

induceerde onvrede over hun opvattingen nieuwe opvattingen construeren. 
3. Een experimenteerfase (experimentation phase) waarin studenten hun nieuwe 

opvattingen in verschillende contexten uitproberen.
4. Een reflectiefase (reflection phase) waarin studenten op hun praktijken reflecte-

ren en hun opvattingen herstructureren. 
Verder zijn – uitgaande van mijn jarenlange ervaring met het opleiden van leraren 
en van een uitgebreide literatuurstudie – de epistemologieën van Schön (1983, 1987) 
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en Korthagen (2001) over het leren van professionals, respectievelijk leraren, ge-
bruikt vanwege hun gebruik van reflectie als middel om te komen tot een recon-
structie van ervaringen. De drie coaching models van Schön (1987) gaven mij als 
docent van de leraren in opleiding een kader bij de begeleiding van de studenten. 
Het theoretisch kader, gebruikt bij de inrichting van het onderwijs, is verder be-
schreven in hoofdstuk 3 en schematisch weergegeven als figuur 3.4, en is dus een 
combinatie van het conceptual change model met de noties van reflectie van Schön 
en Korthagen en Schöns coaching models. 

In het onderzoek is de ontwikkeling van wiskundeleraren tijdens hun opleiding on-
derzocht. Het ging daarbij met name om drie onderdelen binnen die opleiding, na-
melijk de cursus wiskundedidactiek, microlessen en het schoolpracticum. 
De onderzoeksvragen van deze studie waren de volgende: 
1. Op welke wijzen ontwikkelt het begrip van de noties van RME en DoL zich bij 

Vietnamese wiskundeleraren in opleiding gedurende hun leerervaringen in de 
wiskundedidactiekcursus, de microlessen en het schoolpracticum? 

2. Op welke wijzen reflecteren aanstaande Vietnamese wiskundeleraren tijdens 
hun opleiding op hun begrip van RME en DoL en op de verandering van hun 
gezichtspunten over het leren en onderwijzen van wiskunde? 

3. In welke mate accepteren Vietnamese wiskundeleraren in opleiding RME en 
DoL? 

4. Op welke wijzen passen Vietnamese wiskundeleraren in opleiding de noties van 
RME en DoL toe in hun stagelessen in het voortgezet onderwijs? 

De onderzoeksvragen hebben betrekking op een kleine steekproef uit een cohort 
wiskundeleraren in opleiding van de School of Education van CTU.  

ONDERZOEKSMETHODE 

Het onderzoek is te kwalificeren als een actieonderzoek, gericht op de verbetering 
van de opleiding van wiskundeleraren aan CTU. Het model voor actieonderzoek van 
Brown en McIntyre (1981) werd daarbij toegepast. Dit betekende dat onderwijsacti-
viteiten werden ontworpen, gebaseerd op hypotheses over het leerproces van de stu-
denten en het theoretisch kader. Het doel van de onderzoeker is om inzicht te krijgen 
in deze leerprocessen en trends te vinden die relevant zijn voor de hervorming van 
de opleiding van wiskundeleraren op CTU. Het onderzoek geeft daarmee zicht op 
problemen en mogelijkheden van de ontworpen onderwijsaanpak en kan in de toe-
komst een aanzet zijn voor een uitgebreider onderzoeksprogramma met gedetail-
leerdere onderzoeksvragen en een verfijning van het onderwijsprogramma. Het on-
derzoek heeft daarmee een exploratief karakter, waarbij het er vooral om ging het 
leerproces van een beperkt aantal studenten met groot detail in beeld te brengen.  

Omdat het onderzoek zich richtte op een beschrijving van leerprocessen zijn 
vooral kwalitatieve data verzameld, d.w.z. geluids- en beeldopnamen en schriftelijk 
materiaal van studenten. Er is niet gekozen voor een kwantitatieve verwerking van 
gegevens en daarmee heeft het onderzoek een kwalitatief karakter. 
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Om de betrouwbaarheid van de analyses te garanderen vond triangulatie plaats, 
d.w.z. dat voor het onderzoek gebruikte gegevens werden vergeleken met gegevens 
uit andere bronnen op coherentie. 

De in dit onderzoek gebruikte interventies werden gepland in de cursus wiskundedi-
dactiek voor derdejaars studenten en voor dezelfde groep studenten in het vierde jaar 
tijdens de microlessen en het schoolpracticum. Het leerproces dat in dit proefschrift 
is beschreven, strekt zich dus over een periode van bijna twee jaar uit (van septem-
ber 2002 tot april 2004). 

In de cursus wiskundedidactiek werden de volgende onderwijsactiviteiten ge-
pland: 

Het kennis nemen van prototypische voorbeelden van leerlinggericht 
wiskundeonderwijs in de vorm van video’s en het werken aan op-
drachten uit realistisch wiskundeonderwijs, 

Het bestuderen van teksten over RME en DoL, 
Het schrijven van een journaal waarin de studenten reflecteerden op hun 

leerproces,
Het maken van een lesontwerp waarin de principes van RME en DoL 

werden toegepast. 
Deze vernieuwde cursus wiskundedidactiek werd aangeboden aan de volledige 
groep derdejaars studenten (n = 83). Hiervan werden drie drietallen studenten inten-
sief gevolgd: het door hen geproduceerde schriftelijk materiaal (uitwerkingen van 
opdrachten, dagboeken) werd verzameld en geanalyseerd en van de groepsbijeen-
komsten werden video- en geluidsopnamen gemaakt. De negen proefpersonen wer-
den gekozen op basis van vrijwilligheid en vanwege hun goede resultaten in wis-
kundecursussen. 

Van deze groep werd van drie studenten de microlessen gevolgd. Hier werd 
nagegaan in hoeverre ze de principes van RME en DoL gebruikten in de planning en 
uitvoering van de microlessen die werden gegeven voor een groep van circa 16 me-
destudenten. Het materiaal dat werd verzameld waren geluidsopnamen van de su-
pervisiegesprekken voorafgaand aan en na de gegeven lessen, en video-opnamen 
tijdens de gegeven microles, inclusief de nabespreking met de studenten. Ook hier 
hielden studenten een journaal bij dat geanalyseerd werd ten behoeve van het onder-
zoek.

Tijdens het schoolpracticum zijn twee studenten op dezelfde school maar bij 
verschillende schoolpracticumdocenten intensief gevolgd. Ook hier werden supervi-
siegesprekken met de universitaire begeleider voor en na de lessen op geluidsband 
opgenomen en werden van de lessen video-opnamen gemaakt. Tevens werd gebruik 
gemaakt van de journaalaantekeningen van de studenten. 
Verdere gegevens over de gehanteerde onderzoeksmethode en de globale onderwijs-
aanpak zijn te vinden in hoofdstuk 4 van dit proefschrift. 
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RESULTATEN

De resultaten die bijdragen aan de beantwoording van de eerste drie onderzoeksvra-
gen zijn te vinden in de hoofdstukken 5, 6 en 7; de resultaten die bijdragen aan de 
beantwoording van de vierde onderzoeksvraag zijn te vinden in hoofdstuk 7. 

De resultaten toonden aan dat het conceptuele kader om de studenten te leren 
hoe zij leerlinggericht wiskundeonderwijs kunnen geven, bruikbaar was. Door mid-
del van cycli van reflectie op hun leer- en doceerervaringen waren studenten in staat 
hun ervaringen te structureren en te herstructureren. Het resultaat daarvan was dat de 
studenten hun perceptie van wiskunde en wiskundeonderwijs veranderden. Echter, 
de studenten werden beperkt in de realisering van hun onderwijsideeën en in hun 
reflectie op hun onderwijzen vanwege een gebrek aan ervaring met het geven van 
onderwijs en door de invloed van het traditionele onderwijs waarmee zij zelf waren 
opgegroeid. 

Als antwoord op de eerste onderzoeksvraag (Op welke wijzen ontwikkelt het 
begrip van de noties van RME en DoL zich bij Vietnamese wiskundeleraren in op-
leiding gedurende hun leerervaringen in de wiskundedidactiekcursus, de microles-
sen en het schoolpracticum?) kon de conclusie worden getrokken dat de studenten 
door middel van reflectie op hun ervaringen begrip ontwikkelden van RME en DoL. 
De kennismaking met de prototypische voorbeelden, het schrijven in hun journaal en 
het uitwisselen van hun ideeën in discussies met medestudenten, maakten een reflec-
tie op hun ervaringen mogelijk bij het leren van wiskunde en bij het leren van het 
onderwijzen van wiskunde. 

Als resultaat van hun leerproces ontwikkelden de studenten hun eigen ont-
werpprincipes gebaseerd op RME en DoL. Het eerste principe is dat wiskunde – 
omdat het voor leerlingen nuttig moet zijn – onderwezen zou moeten worden met 
een verbinding met voor leerlingen realistische situaties. Het tweede principe – dat 
in elk geval door enkele van de negen studenten werd toegepast – is dat leerlingen 
activiteiten moeten uitvoeren waarmee ze wiskundige begrippen zelf kunnen heruit-
vinden. Het laatste principe is dat een goed klassenklimaat door de leraar moet wor-
den gecreëerd door communicatie met individuele leerlingen, met groepjes leerlin-
gen en met de volledige klas, De twee eerste principes zijn afgeleid van RME en het 
derde principe van DoL. 

Het bleek dat de onderzochte studenten deze principes op een verschillende 
manier toepasten. Bijvoorbeeld, in de wiskundedidactiekcursus paste één van de 
studenten alle drie principes toe en gaf er blijk van wiskunde te beschouwen als een 
menselijke activiteit en het onderwijzen ervan als het bieden van mogelijkheden om 
leerlingen kennis te laten construeren. Echter, enkele studenten richten zich op het 
eerste en derde principe en gebruikten het tweede niet. Vanwege hun twijfels over 
hun overlevingskansen op school gaven zij de voorkeur aan het geven van uitleg in 
plaats van leerlingen gelegenheid te geven hun eigen kennis te laten construeren. De 
verschuiving richting realistisch wiskundeonderwijs en de notie van wiskunde als 
menselijke activiteit werden pas later zichtbaar toen de studenten meer ervaring 
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hadden met RME en leerlinggericht onderwijs en ze reflecteerden op hun ervaringen 
in de microlessen en het schoolpracticum. 

De conclusie voor de eerste onderzoeksvraag is ook van toepassing op de 
tweede onderzoeksvraag (Op welke wijzen reflecteren aanstaande Vietnamese wis-
kundeleraren tijdens hun opleiding op hun begrip van RME en DoL en op de veran-
dering van hun gezichtspunten over het leren en onderwijzen van wiskunde?). De 
conclusie is dat reflectie op leerervaringen als wiskundelerende en als wiskundele-
raar ertoe bijdroegen dat enkele van de negen leraren in opleiding hun traditionele 
onderwijsopvattingen veranderden in de richting van RME. 

In de beantwoording van de derde onderzoeksvraag (In welke mate accepteren 
Vietnamese wiskundeleraren in opleiding RME en DoL?) is de conclusie dat de ne-
gen studenten RME en DoL als toepasbaar in de Vietnamese context beschouwden 
en vonden dat RME en DoL goede mogelijkheden boden om het leren van hun leer-
lingen te faciliteren. Ze wilden beide kaders gebruiken in de planning en uitvoering 
van lessen. Echter, sommige van de studenten lieten de noties uiteindelijk vallen 
vanwege hun twijfels over hun persoonlijke overlevingskansen in de les, de invloed 
van het traditionele onderwijs dat ze gewend waren te ontvangen in het verleden en 
het ondervonden gebrek aan mogelijkheden om leerlinggericht onderwijs in de Viet-
namese context te realiseren. 

De ontwikkeling van opvattingen van leraren in opleiding over onderwijsgeven 
laten zich bepalen door zorgen over verschillende zaken en verloopt in drie fasen 
(Fuller & Brown, 1975): bezorgdheid om hun overlevingskansen, bezorgdheid om 
de inrichting van de onderwijssituatie (dit houdt o.a. in twijfels over gebruikte me-
thoden, lesmateriaal en eigen kennis van wiskunde) en bezorgdheid om het leren van 
de leerling. Aan het begin van de wiskundedidactiekcursus was de grootste bezorgd-
heid van de studenten gericht op het overleven in de klas. Ze richten hun discussies 
over RME en DoL op twee aspecten, namelijk de acceptatie door leerlingen en de 
realisatiemogelijkheden in de klas. Door het uitwisselen van ideeën met hun docent 
en medestudenten realiseerden de negen leraren in opleiding dat het mogelijk was 
dat deze noties konden worden geaccepteerd en toegepast in de Vietnamese scholen. 
De filosofieën achter deze noties werden als nuttig beschouwd en geschikt binnen de 
context van de Vietnamese onderwijsinnovatie. Daardoor waren sommige studenten 
bereid om RME en DoL te gebruiken bij de planning van hun lessen. Echter, som-
migen waren meer terughoudend omdat ze zich realiseerden dat ze onvoldoende 
vertrouwen in hun rol als docent hadden om de problemen van eventuele ordepro-
blemen op te lossen. Omdat DoL geen uitspraak doet over de epistemologie van 
wiskunde was het voor enkele van de negen studenten gemakkelijker te accepteren 
dan RME. 

De conclusie met betrekking tot de vierde onderzoeksvraag (Op welke wijzen passen 
Vietnamese wiskundeleraren in opleiding de noties van RME en DoL toe in hun sta-
gelessen in het voortgezet onderwijs?) is dat de studenten hun ervaringen met RME 
en DoL in de wiskundedidactiekcursus en microlessen gebruikten om lessen voor 
hun schoolpracticum te herontwerpen. Ze waren zelf in staat om onderwijsstrategie-
en, ontleend aan RME en DoL, te gebruiken in hun lesplannen. Ze waren succesvol 
in het gebruiken van contexten die de leerlingen betrokken bij het heruitvinden van 
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wiskunde, maar ze waren niet succesvol bij het ondersteunen van leerlingen bij de 
constructie van wiskundige kennis en het beoordelen van de kennis van de leerlin-
gen. 

Bij het herontwerpen van een les uit een schoolboek bleken de leraren in oplei-
ding lesideeën te kopiëren of te gebruiken die door de docent in de wiskundedidac-
tiekcursus of bij de microlessen waren gebruikt als prototypisch voorbeeld. Ook 
namen ze lesactiviteiten van de docent over die door haar waren gepresenteerd in 
begeleidingsgesprekken. Als ze meer vertrouwen in eigen kunnen hadden door meer 
ervaring in het lesgeven, bedachten ze zelf lesactiviteiten. Belangrijk was dat door 
een veilige omgeving om te experimenteren met een leerlinggerichte aanpak de stu-
denten zich zodanig vrij voelden dat ze lesplannen ontwikkelden gebruik makend 
van RME en dimensie 1 van DoL. 

De twee gevolgde studenten tijdens het schoolpracticum waren succesvol om 
leerlingen te betrekken bij contextsituaties waar de leerlingen bereid waren om de 
wiskundekennis te heruitvinden in samenwerking met de leraar in opleiding en hun 
klasgenoten. Ze waren echter minder succesvol bij het helpen van hun leerlingen bij 
het construeren van kennis en bij het beoordelen van de voortgang van het leerpro-
ces. Op verschillende momenten vervielen ze in de rol van uitlegger in plaats van 
die van begeleider van het leerproces van de leerlingen. 

AANBEVELINGEN 

Zoals het geval is bij de meeste opleidingen voor wiskundeleraren in Vietnam be-
staat het programma aan CTU uit cursussen wiskunde (101 studiepunten), cursussen 
in algemene vakken (86 studiepunten)  en cursussen over onderwijs en wiskundeon-
derwijs (36 studiepunten). Het programma lijkt weliswaar erg rijk vanwege het grote 
aantal cursussen, maar studenten krijgen buiten de wiskundedidactiekcursus, de mi-
crolessen en het schoolpracticum nauwelijks gelegenheid om hun eigen ideeën voor 
anderen te presenteren of met anderen uit te wisselen. Er zou meer ruimte moeten 
zijn om hun communicatievaardigheden te oefenen en te reflecteren op hun eigen 
leerproces, zowel bij wiskunde als bij de onderwijskundige vakken. Uit het onder-
zoek blijkt dat de ervaringen met het geven van onderwijs aan schoolleerlingen een 
noodzakelijke voorwaarde is om een leerlinggerichte onderwijsaanpak te accepteren. 
Daarom is het aan te bevelen om studenten in een vroegtijdiger stadium onderwijs-
ervaring op te laten doen. 

Reflectie is slechts mogelijk als de docent studenten individueel of in groepjes 
ondersteuning kan bieden. In de didactiekcursus was het moeilijk – vanwege het 
grote aantal studenten (83) – om intensief contact te hebben met individuele of  
groepjes studenten. Dit betekent dat het aantal studenten per klas beperkt moet wor-
den om het de docent mogelijk te maken de leerprocessen effectiever te ondersteu-
nen. 

Het onderzoek heeft bijgedragen aan het valideren van een kader dat niet alleen voor 
Vietnamese wiskundeleraren in opleiding op CTU van belang is maar ook breder 
toegepast zou kunnen worden in situaties waar studenten in de lerarenopleiding een 
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leerlinggerichte onderwijsaanpak zouden moeten adopteren. Deze paradigmawisse-
ling blijkt echter problematisch te realiseren, niet alleen in de in dit project onder-
zochte situatie op CTU of in Vietnam, maar ook in lerarenopleidingen in andere, 
ook zogenaamde ontwikkelde, landen (De Lange, 1996; MacKinnon & Erickson, 
1998). In die zin kan dit onderzoek een bijdrage leveren aan het oplossen van deze 
problematiek. 

Verder kan de conclusie worden getrokken dat reflectie een middel is gebleken 
waarmee wiskundeleraren in opleiding kennis en opvattingen construeren over on-
derwijzen. Reeds in de didactiekcursus bij het bespreken van het coconut candy pro-
bleem toonden de negen onderzochte studenten een reflectieve houding. In Aziati-
sche landen met een Confucianistische traditie is reflectie een gevestigde methode 
om zich te bezinnen op het maatschappelijke leven (Duong, 2002). Desondanks is 
het in het onderwijs, dat op deze traditie is gebaseerd, niet gebruikelijk om reflectie 
te gebruiken bij het construeren van kennis tijdens hun schoolpracticum. Dus, lera-
renopleiders in deze landen dienen zich te bezinnen op methoden om reflectie onder 
studenten te stimuleren en hun reflectievaardigheden te verbeteren. Een veilige om-
geving voor leraren in opleiding om te experimenteren met leerlinggerichte onder-
wijsmethoden is een noodzakelijke voorwaarde. Dit probleem speelt net zo goed in 
ontwikkelingslanden als Vietnam als in ontwikkelde landen. 

Verdere conclusies en discussie over de betekenis van de resultaten en reflectie 
op het onderzoek kunnen gevonden worden in hoofdstuk 8. 

VERDER ONDERZOEK 

In het onderzoek bleek dat in het schoolpracticum, ondanks de ervaring van de 
schoolbegeleiders met leerlinggericht wiskundeonderwijs, dat alleen de instituutsbe-
geleider in staat was effectieve begeleiding te geven als bijdrage tot het leerproces 
van de studenten. Schoolbegeleiders moeten hun werk als docent en het functioneren 
als rolmodel voor de leraren in opleiding combineren met hun begeleidende taak. De 
uitvoering van deze taak wordt niet alleen bepaald door hun visie op wiskundeon-
derwijs en de opleiding van wiskundeleraren, maar wordt in hoge mate belemmerd 
door hun verantwoordelijkheden binnen de klas en de school. Dit brengt de nood-
zaak naar voren tot verder onderzoek naar de rol van de schoolbegeleiders bij de 
opleiding van leraren. Onderzoek zou zich bijvoorbeeld kunnen richten op de voor-
bereiding van leraren op hun taak als schoolbegeleider, op de bruikbaarheid van 
Schöns begeleidingsmodellen bij de begeleiding en op de vergelijking van dit laatste 
met andere begeleidingsmodellen. 

Verder is in dit onderzoek de behoefte ontstaan naar een beoordelingsmodel 
om de vorderingen in het leerproces van leerlingen vast te stellen. Verder onderzoek 
kan meer inzicht geven in de aard van dergelijke modellen en naar hun bruikbaar-
heid door leraren in opleiding tijdens hun schoolstage.  
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