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Abstract 

The overall purpose of this study was to develop a model to inform the design 

of professional development programs and the implementation of cooperative 

learning within Thai primary school mathematics classrooms. Action research 

design, with interviews, surveys and observations, was used for this study. Survey 

questionnaires and classroom observations investigated the factors that influence the 

implementation of cooperative learning strategies and academic achievement in Thai 

primary school mathematics classrooms. The teachers’ interviews and classroom 

observation also examined the factors that need to be addressed in teacher 

professional development programs in order to facilitate cooperative learning in Thai 

mathematics classrooms. 

 

The outcome of this study was a model consisting of two sets of criteria to 

inform the successful implementation of cooperative learning in Thai primary 

schools. The first set of criteria was for proposers and developers of professional 

development programs. This set consists of macro- and micro-level criteria. The 

macro-level criteria focus on the overall structure of professional development 

programs and how and when the professional development programs should be 

implemented. The micro-level criteria focused on the specific topics that need to be 

included in professional development programs. The second set of criteria was for 

Thai principals and teachers to facilitate the introduction of cooperative learning in 

their classrooms. The research outcome also indicated that the attainment of these 

cooperative learning strategies and skills had a positive impact on the students’ 

learning of mathematics. 
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1. Chapter 1:  Introduction 

1.1 BACKGROUND 

Over the past decade, the need for educational reform in Thailand has become 

increasingly apparent. Globalization has changed the national and international social 

and economic fabric of the nation. The nation’s schools are being asked to provide 

effective education in order for Thailand to keep pace with an increasingly changing 

world (Becker, 2004). It therefore has been necessary to reform teaching and learning 

procedures operating in Thai schools. The report from the Ministry of Education 

(2001) showed that the students’ achievement in some classes does not yet reach the 

standard, such as in mathematics and life experience at primary education level 

(Ministry of Education, 2001). In response, the Ministry of Education (MOE) has 

adopted policies called “empowering” educational reforms. These reforms are based 

on social-constructivist teaching practices and a focus on learning new technologies 

(Hallinger & Kantamara, 2000). In addition, the latest Thai National Education Act 

of B.E. 2542 (1999. p.12) section 22 states that:  

Education shall be based on the principle that all learners are capable of 

learning and self-development, and are regarded as being most important. 

The teaching-learning process shall aim at enabling the learners to 

develop themselves at their own pace and to the best of their potential. 

(p. 12) 

The structure of Education in Thailand covers formal and non-formal 

education. The formal education is undertaken by education institutions which are 

classified into 4 levels, namely pre-primary, primary and secondary and higher 

education. Primary Education is compulsory according to the 1980 Primary 

Education Act. Children enrolled in this level are usually between 6-8 years old and 

must spend at least 6 years studying at primary school level (Ministry of Education, 

2001). 
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Furthermore at primary school level, there is a perception that it is necessary to 

improve learners’ basic skills in order to help them to be able to learn quickly and 

develop their overall quality in life (Ministry of Education, 2001). In addition, the 

basic skills include reading and writing in Thai and mathematics. In Basic Education 

Curriculum B.E. 2544 has divided mathematics into six sections, thus can be applied 

as criteria to stipulate the quality of learners after graduation at the basic education 

level. Lastly, mathematics skills and procedures in Section 6 are significant for 

creative thinking, communication, and foundation of humanities. This can be seen 

clearly in the criteria below: 

Standard M 6.1 Problem solving capacity. 

Standard M 6.2 Reasoning and justification ability. 

Standard M 6.3 Communication ability, presentation and interpretation 

of Mathematics knowledge. 

Standard M 6.4 Capacity to relate various disciplines within mathematics 

and outside. 

Standard M 6.5 Creative thinking. 

In order to improve the students’ achievement and reach the standard of 

education in Thailand, it is critical that primary schools initially introduce effective 

teaching methods that will bring success to students. A suggested way of bringing 

about the changes necessary to improve the standard of education in primary schools 

and retention rates is to incorporate cooperative learning into Thai primary school 

classrooms (Tasker, 1990). 

Cooperative learning was introduced to teachers many years ago (Slavin, 

1995). It aims to improve motivation, encourage positive attitudes and better social 

skills (Johnson & Johnson, 2004). Cooperative learning can occur in a large variety 

of learning settings. Artzt and Newman (1999) suggest that cooperative learning 

involves a small group of students who work together to complete the task, solve the 

problem and encourage each other to communicate their ideas. The overall concept 

of cooperative learning generally is to improve academic achievement, motivation, 

self-confidence and behaviour. Cooperative learning may also benefit the students by 

learning from social interaction with their peers and teachers. Cooperative learning 
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methods utilize several strategies that promote activity, participation and interaction 

among small groups of students.  

It is conjectured that cooperative learning could be used in Thai classrooms to 

encourage mathematics students to enjoy their classroom activities and to increase 

their interest in attending classes and therefore, hopefully continuing their education 

to secondary and maybe tertiary levels. Thai primary school classrooms are 

characterised by teacher-centred didactic lectures (Puacharearn & Fisher, 2004).  This 

is further elaborated upon in Section 2.3 of this thesis. The Thai teacher education is 

in the form of teacher-centred didactic lectures, so the concept of cooperative 

learning is new for the vast majority of Thai teachers. The Ministry of Education is 

aware of the need for reform, yet still prescribes teacher-centred learning and 

assessment. This contradiction impacted on this study by restricting the time the 

researcher could spend in the classroom.  The teachers had a set curriculum to cover, 

set topics for each lesson, and so were reluctant to allow their classes to deviate from 

ministry requirements, despite the knowledge of the need for reform. Thus gaining 

access to two teachers and two classrooms for the study is a highly noteworthy 

achievement for both the researcher, and the school involved.  

1.2 PURPOSE OF THE RESEARCH 

The overall purpose of this study was to develop and evaluate a model to 

inform the implementation of cooperative learning in mathematics within Thai 

primary schools. In particular, it sought to identify instances of cooperative learning 

used by mathematics teachers to support and improve classroom teaching and 

learning.  

1.2.1 RESEARCH QUESTIONS 

In order to achieve the overall purpose of the study, the following research 

questions were addressed in an action research study during which cooperative 

teaching methodologies were introduced and implemented in two Thai primary 

school classrooms: 
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1. What factors need to be addressed in teacher professional development 

programs in order to facilitate cooperative learning in Thai mathematics 

classrooms? 

2. What factors influence the implementation of cooperative group learning 

strategies and academic achievement in Thai primary school mathematics 

classrooms? 

1.3 THE CONCEPTUAL FRAMEWORK AND METHODS 

The theoretical framework that informed the conceptualization and 

implementation of this study was based on the related formulations of social learning 

theories, behaviourist theories, and socio-cognitive development theories. Social 

learning theories base on Johnson and Johnson (1994) presents five essential 

components of cooperative learning: positive interdependence, individual 

accountability, face-to-face interaction, social skills, and group processing. 

Behaviourist theories provide key elements with respect to motivation. Socio-

cognitive development theories provide the key aspects for investigating the 

implementation of cooperative learning in classrooms.  

An action research design was utilised to investigate and identify factors 

relating to the professional development of Thai primary school teachers and factors 

relating to the introduction of cooperative group learning methods to Thai primary 

school students.  

The participants in the study were two teachers who taught mathematics to 

Grade 3 and Grade 4 students in a Thai primary school. The other participants in this 

action research were the two selected teachers’ cohorts of students. There were 32 

students (19 girls and 13 boys) in Grade 3 and 32 students (17 girls and 15 boys) in 

Grade 4. The students were of mixed-ability academically and ranged from high- to 

middle- to low-achievers. The students in both classes came from mid- to high-

socioeconomic status backgrounds.  

The study proceeded in six phases: Phase 1: Development of initial conceptual 

framework, Phase 2: Teacher preparation (1.5 weeks), Phase 3: Pre-implementation 

planning (0.5 week), Phase 4: Implementation (6 weeks), Phase 5: Post-

implementation and Phase 6: Model development. The instruments used in the study 
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included classroom observation, teacher interviews, surveys of students’ attitude 

toward cooperative learning in their mathematics classrooms, and each team of 

Student Teams Achievement Division (STAD) score. Data from the teachers’ 

interviews and the survey of students were coded using a Visual Model of the Coding 

Process in Qualitative Research based on Creswell (2005, p.238).  

The analysis set out to identify the set of categories that were relevant to the 

themes of the study. The researcher wrote a summary description for each category. 

The analysis of data from the teacher interviews and the survey of students were 

supplemented by an analysis of data derived from the observation notes, videos and 

photographs. The outcomes of the analysis of data from the teacher interviews, the 

survey of students and the observation data then were collapsed into themes. 

1.4 SIGNIFICANCE 

The outcome of this study was a conceptual framework for cooperative 

learning for Thailand, consisting of two sets of criteria to inform the successful 

implementation of cooperative learning in Thai primary schools: 

1. Criteria for proposers and developers of professional development 

programs. 

2. Criteria for Thai principals and teachers to facilitate the introduction of 

cooperative learning in their classrooms. 

The first set of criteria addressed Research Question 1 and the potential 

audience of this set of criteria would be primarily researchers, proposers (such as 

educational ministry officials and educational administrators), and developers of Thai 

cooperative learning teacher professional development programs. This set consists of 

micro- and macro-level criteria. The macro-level implications focus on the overall 

structure of professional programs and how and when the professional development 

programs should be implemented. The micro-level criteria focus on the specific 

topics that need to be included in professional development programs.  

The second set of criteria addressed Research Question 2. The main potential 

audience for this set of criteria would be Thai principals and Thai classroom 
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teachers’ intent on implementing cooperative learning strategies and skills within 

their school. 

The conceptual framework has three levels of practical significance. At the first 

level, the conceptual framework provides proposers of teacher professional 

development programs with a set of macro- and micro-level criteria to specify the 

structure and content of cooperative learning professional programs.  

At the second level, the conceptual framework provides the principals and 

teachers with a set of criteria for implementing cooperative learning strategies and 

skills in the classrooms of their schools. The criteria also provide new approaches for 

teachers to enhance and develop their teaching and learning strategies and skills.  

At the third level, the outcomes of the study provide the mechanisms by which 

administrators and teachers can enhance the learning of mathematics by Thai primary 

school students. Cooperative learning strategies and skills have the potential to 

enable Thai students to learn about and explore with new and better ways of learning 

mathematics. Furthermore, the introduction of cooperative learning strategies can do 

much to enhance the social skills and experiences of Thai primary school students.  

1.5 THESIS OUTLINE 

This chapter, Chapter 1, has introduced the study and provided an overview of 

the organisation of the thesis. 

In Chapter 2, the theoretical antecedents are presented, followed by a 

discussion of the elements of cooperative learning, the benefits of cooperative 

learning, factors influencing reform in education and teacher strategies for 

cooperative learning. In addition, the development of the conceptual framework 

required to inform the theoretical and practical knowledge in implementing 

cooperative learning in Thai classrooms is described. 

Chapter 3 explains the research methodology, and describes the detail of action 

research. The information on participants, instruments, procedure, and timeline and 

data analysis is presented. 

Chapter 4 provides the results of the Grade 3 class, including both the teacher 

and the students. 
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Chapter 5 provides the results of the Grade 4 class, including both the teacher 

and the students.  

In Chapter 6, an accumulation of results, is discussed and consists of the 

implications for teacher development programs and the implications for 

implementing cooperative learning in Thai classrooms. 

Chapter 7 focuses on the summary and conclusion of the study. This chapter 

addresses the criteria for proposers and developers of cooperative learning 

professional development and the criteria for Thai teachers to facilitate the 

introduction of cooperative learning into their classrooms. It also consists of the 

significance provided to education, limitations of the study and recommendations for 

future research study. 
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2. 
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Chapter 2:  Literature review 

2.1 INTRODUCTION  

In this chapter, a review of the research literature and the construction of a 

conceptual framework which informed the design and evaluation of a cooperative 

learning program implemented by the researcher in a Thai primary school is 

presented. The review of the research literature begins with the components that 

focus on theoretical antecedents of cooperative learning. Following this, the elements 

of cooperative learning and the benefits of cooperative learning will be reviewed.  

An analysis and synthesis of the literature on the factors influencing reform in 

education is introduced, including the Thai education culture and professional 

development. This chapter will define the teacher strategies of cooperative learning 

and discuss the cooperative learning skills, social skills, teacher roles, tasks and 

material cognitive scaffolding and Student Teams Achievement Division (STAD) 

method.  

Key aspects derived from the review of the research literatures of cooperative 

learning and socio-cognitive development theories are then synthesized into a 

conceptual framework that informed the design and evaluation of the cooperative 

learning program in a Thai primary school. The conceptual framework based on the 

review of social interdependence theory, behaviorist theory and socio-cognitive 

development theory is reviewed. The five elements of cooperative learning (Johnson 

& Johnson, 2002), zone of proximal development, cultural tools and signs, and 

knowledge building are discussed.  

2.2 COOPERATIVE LEARNING: THEORETICAL ANTECEDENTS 

The theoretical antecedents of most cooperative learning strategies can be 

traced back to social interdependence theory (Johnson & Johnson, 2002), behavioural 

learning theory (Johnson & Johnson, 2004; Slavin, 1995), and to socio-cognitive 

developmental theory (Johnson & Johnson, 2002; Morgan, 2003; Scardamalia, 2002; 

Vygotsky, 1978). 
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2.2.1  SOCIAL INTERDEPENDENCE THEORY 

Social interdependence theories focus on how individuals interact within 

groups and how different types of social interaction establish the ultimate outcomes 

of group activity. Social interdependence exists when individuals share common 

goals and each individual’s outcomes are affected by the actions of others in a group 

(Johnson, Carson & Johnson, 1989). Social interdependence theories posit that 

within groups, three types of interdependence can occur: positive interdependence, 

negative interdependence and no interdependence. 

Positive interdependence (cooperation) occurs when individuals understand 

that they can only achieve their own goals if the other students in the group also 

achieve their goals (Johnson & Johnson, 2002). That is, students work together 

cooperatively to accomplish shared learning goals. Positive interdependence thus 

affects promotive interaction, as individuals encourage and facilitate each other’s 

efforts to learn. Social interdependence theory considers that cooperation coming 

from positive interdependence strengthens the individual’s performance.  

Negative interdependence (competition) exists when individuals’ goals are 

negatively correlated (Johnson & Johnson, 2002). That is, students do not work 

together cooperatively to accomplish shared learning goals. Negative 

interdependence results in “oppositional interaction” as individuals discourage and 

obstruct each other’s efforts to achieve.  

No interdependence (no interaction) occurs when each individual student in a 

group works on his or her own to accomplish goals without relating to others in their 

group. Individuals thus seek an outcome that is personally beneficial without concern 

for the outcomes of others (Johnson & Johnson, 2002). 

2.2.2 BEHAVIOURIST LEARNING THEORY 

Behaviourist learning theories assume that students will work harder on tasks 

that provide a reward and that students will fail to work on tasks that provide little or 

no reward (Morgan, 2003). Behavioral learning theory thus assumes that cooperative 

efforts are powered by extrinsic motivation to achieve rewards (Johnson & Johnson, 

2002). This is consistent with the motivationalist perspective by Slavin (1995) which 
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assumes that learners are driven by motivated self-interest and focuses on the reward 

or goal structure. Cooperative learning rewards students on the basis of the 

performance of their group (Slavin, 1987). 

The study by Slavin (1987) investigated the behavioural and humanistic 

perspectives of cooperative learning. This was based on his assumption that 

cooperative learning is a form of group contingencies where students are rewarded on 

the basis of the performance of their group. Slavin (1984) thus stated that the success 

of cooperative learning is highly dependent on the underlying incentive or reward 

structures. He identified three types of reward structures: individual rewards for 

individual achievement; group rewards for group achievement; group rewards for 

individual achievement. The third type, which is called an interdependent reward 

structure, has proven to be most effective (Slavin 1984). These aspects of Slavin’s 

theory have been incorporated into the conceptual framework that was used to inform 

the research study. 

 

2.2.3 SOCIO-COGNITIVE DEVELOPMENT THEORY 

Most cognitive developmental theories view cooperation as an essential 

prerequisite for cognitive growth (Morgan, 2003). Cognitive growth springs from the 

alignment of various perspectives as individuals work together to attain the common 

goals of the group (Morgan, 2003; Scardamalia & Bereiter, 2003).  

Within the field of cooperative learning, many of the cognitive developmental 

theories that have been most influential have antecedents that can be traced back to 

the work of Vygotsky (1978). Vygotsky believed that development occurs in settings 

where social interaction and the individual come together. He also noted everything 

is learned on two levels: first, through interaction with others, and then integrated 

into the individual’s mental structure. Vygotsky pointed out that:  

Any function in the child’s cultural development appears twice, or on 

two planes. First it appears on the social planes, and then on the 

psychological plane. First it appears between people as an inter-

psychological category, and then within the child as an intra-

psychological category. This is equally true with regard to voluntary 
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attention, logical memory, and formation of concepts and the 

development of volition. We may consider this position as a law in the 

full sense of the word, but it goes without saying that internalization 

transforms the process itself and changes its structure and functions. 

Social relations or relations among people genetically underlie all higher 

functions and their relationships. (p. 163) 

Most socio-cognitive development theorists thus assume that social interaction 

and language are involved in the process of human development and learning. As 

Palincsar (1998, p.345) pointed out, “Social constructivist perspectives focus on the 

interdependence of social and individual processes in the co-construction of 

knowledge.” Knowledge is not what an individual possesses but what is shared 

between members of communities taking into account cultural and historical factors. 

Therefore, many socio-cognitive development theories treat education as a cultural 

and cognitive developmental process. They argue that education takes place within 

interactions between teachers and students, students and students, and the cultural 

values and social practices of the communities in educational institutions (Rojas-

Drummond & Mercer, 2003). 

Socio-cognitive development theories based on Vygotsky suggest several 

mechanisms through which students can learn by interacting with each other and by 

social interaction within groups that can lead to higher levels of learning and 

reasoning. Understanding and knowledge are socially constructed through 

collaborative talk and interaction whilst engaged with problems, tasks, and tools. 

Peer and adult interactions with instruction are necessary for cognitive development 

(Lee & Gupta, 1995).  

2.2.3.1 Zone of Proximal Development 

Most applications of social-cognitive development theories address the way 

children learn through social interaction as delineated by the Zone of Proximal 

Development (Nyikos & Hashimoto, 1997). Vygotsky (1978) described the Zone of 

Proximal Development (ZPD) as the distance between what the pupil can do on his 

or her own and what the child could achieve were he or she to work under the 

guidance of teachers or in collaboration with more capable peers. The ZPD thus 

bridges that gap between what is known and what can be known. Within the ZPD, 
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children can complete a task under adult guidance or with peers’ collaboration that 

they can not manage by themselves (Shaffer, 2005, p. 89). Vygotsky believed that, 

what the child can do in collaboration today he will be able to do independently 

tomorrow. 

Kozulin, Gindis et al. (2003) pointed out that the concept of ZPD can be 

explained in three different ways:  

1. ZPD can be used to explain the emerging (but not yet fully developed) 

psychological functions of the child. 

2. ZPD can be used to explain the difference between the children’s 

individual and aided performances in the applied context of the assessment 

procedure. 

3. ZPD can also be used to describe the space between the level of actual 

performance and the learning potential which is provided by teachers or 

other mediators of learning.  

The ZPD can also be conceptualized as a measure of learning potential. It 

represents the area in which cognitive development takes place. It is important that 

the ZPD be accorded a central position since it implies that the social environment, 

and the support and assistance that have been offered, are essential for development. 

When ZPD is appropriated, children can use this understanding and these abilities to 

control their own action. It is in this zone that culture and cognition construct each 

other (Vygostsky, 1978)  

2.2.3.2 Cognitive scaffolding 

Berk and Winsler (1995) established the major goal of scaffolding in particular 

and education in general as keeping children working on task in their ZPD. This 

engagement can be accomplished by organizing the task and the situation so that the 

demands on the child at any given time are at an appropriately challenging level. 

Another way is adjusting the amount of adult intervention as required by the child’s 

current needs and abilities. 

Scaffolding refers to a specific mechanism used by adults and children during 

guided participation, comprising a variety of physical and/or verbal aids, aiming to 

facilitate the children’s progress towards competence (Rogoff, 1990). There are six 



 

Chapter 2:  Literature review 14 

key functions of scaffolding (Wood, Burner, & Ross, 1976). These can be referred to 

in the first place as recruitment and reduction where recruitment is where the child is 

occupied in absorbing and significant work and reduction refers to presenting work to 

the child that you know they can manage. Maintenance is used to check that the child 

is continuing with the process that the teacher has set and heading towards a solution. 

Marking is another feature where the child is directed to perform by emphasizing the 

important parts of the activity. Control is also a very important aspect, in that the 

frustration level of the child’s activity is kept to a minimum. And finally, the teacher 

should show by demonstration to the child, a model of the way the problems should 

be solved. 

2.2.3.3 Tools and signs 

Cultural tools and signs are used to mediate activity, to intrinsically change all 

psychological operations, and thus permit the development of higher psychological or 

mental functions (Vygostsky, 1978). Tool use represents externally oriented 

behaviour while sign use represents internally oriented, particularly language use. 

Vygostsky (1981a, p. 137) identified a number of “psychological tools” such as 

language, counting systems, algebraic symbols systems, writing, and diagrams. He 

believed that language is one of the most important mental tools. He explained that 

similar to animals that use physical tools to express their physical capabilities, 

humans use language and other mental tools to express their intellectual capacities 

(Vygostsky, 1978). He also believed that when children progressively gain new ways 

of thinking and behaving through cooperative dialogues with more knowledgeable 

members of society, cognitive development as a socially mediated activity will occur.  

Students, using tools and signs, create the connections between the concept 

they already know and the new concept being introduced. Using signs to actively 

make these connections therefore implies the need for the student engagement in the 

learning process (Daniels, 2001). The role of the child in collaborative learning is to 

take the language of the verbal guidance and to use the language to instruct his or her 

own activities (Vygostsky, 1978). Steele (2001) agrees that in mathematics, students 

learn the mathematical languages which come from society and thought concepts 

which come from the individual. 
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Signs are described by Vygostsky as the means for communicating meaning, 

for example gestures, speech or writing (Langford, 2005). In a similar vein, 

Cunningham (1992) also defined a sign as “something which stands to somebody for 

something in some respect or capacity” (p.172). In mathematical educational 

frameworks, different forms of representations form important components of the 

repertoire of signs that are used to communicate mathematical meanings.  

Semiotics can be described as the study of all systems of signs (across such 

disparate subjects as architecture, language, dance, and media images) and symbols 

(which are special cases of signs) as well as the study of how signs are used in 

making meanings and messages (Smith, 1995). When people collaborate with others, 

the interaction is mediated by non-verbal symbols for example pointing, as well as 

more abstract sign systems, such as speaking and writing (Parkes, 2004).  

Parkes (2004) stated that when people collaborate with others, the non-verbal 

symbols such as pointing shows their interaction, as well as the sign systems such as 

writing and speaking. This leads to the notion of ZPD, ‘semiotic mediation’. 

Vygotsky (1978) stated the core of sign use “consists in man’s affecting behaviour 

through signs” (p.54). Steele (2001) believed that communication and language are 

cultural tools, as well as human instruments of communication. ZPD requires 

semiotic mediation.  

Harvey and Charmitski (1998) carried out a study on improving mathematics 

instruction using technology. They used Vygostky’s socio-cultural theories to support 

the direction of mathematics education. The main content included Vygotsky’s 

theories of socio-cultural learning (i.e., language, spontaneous and scientific 

concepts, zone of proximal development), and the role of technology in the 

mathematics curriculum which included mind tools, databases, spreadsheets, and 

computer mediated communication. In their conclusions, they noted that high level 

thinking skills occurred when teachers used the appropriate tools in the classroom. In 

addition, they found that computer mediated communication might support the 

mathematics curriculum, through increased collaboration and mediation and to 

reduce the perceived and functional distance between learning communities. With 

communication learning and teaching with technology, it must be kept in mind that 
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the nature of the child does not change. Moreover, the effort to educate should be 

structured on a sound theoretical base. 

Other socio-cultural theorists who have influenced thinking about cooperative 

learning strategies were Scardamalia (2002) and Brett (2002). Scardamalia (2002) 

has focused on how students’ roles and activities within cooperative learning groups 

need to change in order for knowledge building (or the collective advancement of 

knowledge by the group or community) to occur. In her article, she stated that 

knowledge building is based on twelve principles. One of them is related to the 

students’ own responsibility for their learning – that is epistemic agency. 

2.2.3.4 Knowledge building 

Knowledge building is defined as “the production and continual improvement 

of ideas of the values to a community, through means that increase the likelihood that 

what the community accomplishes will be greater than the sum of individual 

contributions and part of broader cultural efforts” (Scardamalia & Bereiter, 2003, 

p. 1371). Another definition of knowledge building from Aalst and Cummings 

(2006) is the model of how a community creates, scrutinizes, tests, and improves 

knowledge and incorporates the knowledge in to the practices.  

Scardamalia and Bereiter (2003) distinguish between knowledge building and 

learning. They stated that knowledge building refers to the process of creating new 

cognitive artefacts which result in common goals, group discussions, and creation of 

ideas. By contrast, learning is an internal, unobservable process that results in 

changes of beliefs, attitudes, or skills.  

Scardamalia (2002) has focused on changing students’ roles and activities in 

learning. In this paper, she states that knowledge building is based on twelve 

principles. These twelve knowledge-building principles are based on Scardamalia’s 

experience accumulated over 15 years in elementary schools in Canada and the 

United Stated. Two of the 12 knowledge-building principles of particular to this 

study are related to the students’ own responsibility for their learning - that is 

epistemic agency and community knowledge-collective responsibility.  
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Brett (2002) stated that epistemic agency denotes the focus on idea 

development and encourages the connection to the community. Scardamalia (2002) 

describes the socio-cognitive dynamic associated with epistemic agency as follows: 

Participants set forth their ideas and negotiate a fit between personal 

ideas and ideas of others, using contrasts to spark and sustain knowledge 

advancement rather than depending on others to chart that course for 

them. They deal with problems of goals; motivation, evaluation, and 

long-range planning that are normally left to teachers or managers. (p. 3) 

Thus, with epistemic agency, students take responsibility for their ideas and 

problem solving. They manage themselves in developing their knowledge building. 

Students manage their own ideas with their peers and monitor the proceedings of 

their collaboration with others. Epistemic agency seems to be an essential part of the 

involvement in ongoing inquiry (Erstand, 2004). 

Community knowledge-collective responsibility posits that learners’ 

contribution to improving their collective knowledge in the classroom is the primary 

purpose of the knowledge-building classroom. Students create ideas of value to 

others and share responsibility for the overall progression of knowledge in the 

community (Scardamalia, 2002). 

2.2.4 THE ELEMENTS OF COOPERATIVE LEARNING 

From the analysis and synthesis of key ideas derived from a review of the 

research literature in the fields of social interdependence theory, behaviourist 

learning theory, and socio-cognitive development theory, two categories of essential 

elements that need to be considered for the successful implementation of cooperative 

learning within classrooms can be identified: social developmental and cognitive 

developmental. These elements, when judiciously combined, provide a sound 

structure for facilitating the introduction and maintenance of cooperative learning 

within classrooms. 

2.2.4.1 Social developmental elements 

From the analysis and synthesis of the research literature from the fields of 

social interdependence theory, behavioural learning theory, and socio-cognitive 



 

Chapter 2:  Literature review 18 

developmental theory, the following four social developmental elements have been 

identified: positive interdependence, face-to-face interactions, motivation, and social 

skills.  

Positive interdependence 

Positive interdependence is a social developmental element whose theoretical 

antecedents can be found in Johnson and Johnson’s (1983) social interdependence 

theory. They defined positive interdependence as everyone in the team understanding 

that “they sink or swim together” and “if one of us fails, we all fail”. Positive 

interdependence provides a common purpose, motivating members as a team to 

accomplish beyond their individual achievements (Johnson & Johnson, 1999). 

There are two major aspects that need to be considered when considering the 

role of positive interdependence in cooperative learning groups: (a) outcome 

interdependence and (b) means interdependence. Outcome interdependence occurs 

when students are oriented towards a desired outcome. There is no cooperation, if 

there is no outcome interdependence. Means interdependence occurs when goals or 

rewards specify the actions of group members (Johnson & Johnson, 1999).  

The perception of positive interdependence is the most important factor for 

effective cooperative learning (Johnson & Johnson, 1993). Students in cooperative 

learning groups displaying positive interdependence are more likely to attribute 

success to hard work and ability than to luck (Slavin, 1995). Positive 

interdependence involves students being responsible for completing their tasks and 

facilitating the work of other members in order to achieve the group goal (Johnson & 

Johnson, 1990). 

Face-to-face interaction 

Johnson and Johnson (1987) noted that students must work together as a team. 

This includes helping, sharing, assisting, explaining and encouraging each other. 

They must provide personal and academic support to help each other. They should 

also work together in a real situation. For this to occur, team members should be 

strategically seated in order to encourage “eye-to-eye, knee-to-knee” interactions. 
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Johnson and Johnson (1993) thus believed that face to face interaction is one of 

the most important basic elements of cooperative learning. Face to face interaction is 

characterized by student providing each other with effective help and assistance. It is 

also exchanging needed resources, providing each other with feedback, challenging 

each other’s conclusion and reasoning in order to promote higher-quality decisions, 

advocating efforts to achieve the mutual goals, acting in trusting and trustworthy 

ways, being motivated to strive for mutual benefit, and feeling less anxiety and stress 

(Sharan, 1990). 

Motivation 

Motivation is defined as “the degree to which individuals commit effort to 

achieve goals that they perceive as being meaningful and worthwhile” (Johnson & 

Johnson, 2003, p. 137). Pintrich and Schunk (1996) also defined motivation as a 

phenomenon that energizes, directs, and sustains behaviours toward a common goal. 

Stipek (1996) stated that group goals are related to students’ motivation. This 

can be explained by the study from Johnson and Johnson (2003) who found that 

motivation and goals are two sides of the same coin. Motivation is intrinsically aimed 

at achieving goals (Johnson & Johnson, 2003) although individuals may vary in the 

level to which they are clearly aware of their goals (Lewin, 1935 cited in Johnson & 

Johnson, 2003). When group members perceive their efforts as non-essential for 

group achievement, motivation decreases. However, motivation increases when 

students’ goals are interdependent with those of significant others (Johnson & 

Johnson, 2003). 

Positive interdependence, negative interdependence and no interdependence 

affect to different degrees intrinsic and extrinsic motivation. Intrinsic motivation, 

defined as motivation which is inherent in the activity, and perceived meaning refers 

to working for the inherent satisfaction of the activity. It is learning for the joy of it. 

By contrast, extrinsic motivation refers to the performance of an activity in order to 

achieve some separable outcome. Extrinsic motivation can be defined as motivation 

for outcomes such as a reward. It is learning, not for the joy of it alone, but for 

external reinforcement such as rewards (Ryan & Deci, 2000). 
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To understand motivation, Johnson and Johnson (2003) proffered four 

propositions: (a) motivation is aimed at achieving goals, (b) motivation is powered 

by emotions, (c) motivation has interpersonal and social origins and (d) the context is 

provided by social interdependence in which motivation takes place.  

In order for cooperative learning to have a positive effect, Slavin (1987) stated 

that students must be motivated to attend to and persist with the cooperative learning 

classroom experience. Barry (2007) suggested that a teacher who has a better 

understanding of the psychology of student motivation can deal with the problem of 

the unmotivated student at the cognitive level. Teachers can also have ideas for 

developing practical and proactive teaching strategies. 

Killen (2007) described three possible motives for encouraging students to 

work in groups to learn: (a) Outcome motives (encourage group learning through 

rewards), (b) Means motives (encourage group learning through intrinsic interest in 

the task) and, (c) Interpersonal motives (encourage group learning through peer 

support, a desire to help others and the need to belong in a team).  

Teachers who want to enhance their students' motivation should be concerned 

about their evaluation methods. Though studying for exams and writing papers are 

largely extrinsic activities, they also offer some possibility for intrinsic satisfactions 

(Lowman, 1990) especially if the evaluation methods utilized by the teacher can be 

structured in ways that enable students to recognize when they have successfully 

completed the evaluation task and/or to produce an artefact that they find personally 

worthwhile and applicable in contexts outside of their classroom, (Lesh & Doerr, 

2003).   

Social skills 

The analysis and synthesis of the research literature from the fields of social 

interdependence theory and socio-cognitive developmental theory indicates that in 

order for group members to function successfully and reach a common goal, students 

must utilise adequate cooperative social skills. Students need to use social skills to 

work together effectively to achieve their mutual goals (Johnson & Johnson, 1983). 

Social skills need to be structured and supported as much as academic learning 

(Jordan, 1997) 
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Social interdependence and socio-cognitive development theories both point 

out that the development of social skills is necessary for human development and 

growth. Children’s minds, skills, and personalities develop as they take part in 

cooperative learning with skilled peers on tasks that are within their zone of proximal 

development, and cooperative learning helps learners incorporate what expert tutors 

say to them (Vygostsky, 1978).  

2.2.4.2 Cognitive developmental elements 

The analysis and synthesis of the research literature from the fields of social 

interdependence theory and socio-cognitive developmental theory identified the 

following four cognitive developmental elements crucial for the successful 

implementation and maintenance of cooperative group learning: self regulation, 

individual accountability, and peer tutoring and peer assessment. 

Self-regulation 

Rojas-Drummond, Hernandez, Velz and Villagran (1998) defined self-

regulation as the control an individual exerts over his/her psychological processes 

and activities for solving problems or achieving goals. These strategies allow the 

learner to deal more independently with problems in that domain. Therefore, the 

individual can deal with this knowledge and participate in a coordinated fashion to 

allow an individual to deal successfully with specific tasks and problems. 

Self-regulation takes place when the individual has his own ideas about what is 

appropriate or inappropriate behaviour and chooses actions accordingly (Ormrod, 

1999). Self-regulation is the control an individual applies over his or her 

psychological processes and activities for achieving goals or solving the problems 

(Rojas-Drummond et al., 1998). Pintrich’s (2000a) study found that self-regulation is 

an active, constructive process. The learners set up their goals for their learning and 

attempt to monitor and control their behaviour, cognition, and motivation. The 

processes of self-regulation are not only focused on learning, but are focused on the 

ways to manage behaviours for improving skills and experiences (Bandura & Wood, 

1989). Self-regulation has an influence on how well individuals within a cooperative 

group operate as a team. In particular, self-regulation influences the following 

cognitive developmental element: individual accountability. 
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Individual accountability 

Johnson and Johnson (2003) noted that individual accountability affects 

motivation. Individual accountability exists when the performance of individual 

students is assessed and the results are given back to the group and also the 

individual (Johnson & Johnson, 1999). After participating in a group task, students 

should be able to complete similar tasks by themselves. Each member is responsible 

for doing high-quality work in order to achieve their goals. Individual student 

performance is assessed and the outcome is reported and celebrated by the individual 

as well as team members (Slavin, 1995). 

Vygotsky (1978) stated that what students can do together today, they can do 

alone tomorrow. This suggests that although students work together in cooperative 

learning classrooms, individual students are held accountable for individual learning. 

In a cooperative learning group, individual student performance is assessed and the 

outcome is presented and celebrated by the individual as well as team members. 

The individual accountability structure is consistent with knowledge building. 

Knowledge building refers to the process of creating new cognitive artefacts which 

result in common goals, group discussions and creation of ideas (Scardamalia & 

Bereiter, 2003). Both individual accountability and knowledge building affect the 

members responsible for doing high-quality work in order to achieve their goals. In 

individual accountability, students need to ensure that group members share 

responsibility and work towards the achievement of their goals (Slavin, 1996). Idea 

diversity, a key principle of knowledge building theories, creates a rich environment 

for new ideas to evolve and prior knowledge to be advanced.  

Peer tutoring 

Peer tutoring is also one of the most effective means for implementing 

cooperative learning into a classroom. Topping (2005) confirmed that both peer 

tutoring and cooperative learning can yield significant gains in academic achievement 

in the targeted curriculum area. In peer tutoring, students can succeed in their 

mathematics classroom. Peer tutoring occurs when students of unequal expertise are 

brought together and one instructs the other by using cooperative learning as an 
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arrangement which allows them to divide a task and master its separate parts (Damon 

& Phelps, 1989).  

 Gartner and Riessman (1993) found that peer tutoring influences learning. This 

is because the tutor and tutee have improved their academic and social development. 

Peer tutoring also improves tutors’ interpersonal skills (Webb, 1989). This finding is 

consistent with Wittrock’s (1990) thesis that giving explanations requires the 

reorganisation and clarification of the material to be learned which may help the 

explainer to develop new perspectives, construct more elaborate cognitive 

understandings, therefore, the explainer often learns the material better than before.  

Cooperative learning and socio-cognitive development theory both point to the 

fact that students can learn by interacting with each other and that social interactions 

within groups can lead to higher levels of learning and reasoning. Students can 

develop their understanding of a subject by seeking help from others. Cooperative 

learning methods generally work equally well for all students (Slavin, 1991).  By 

utilising peer tutoring in cooperative learning classrooms, students can learn the 

subject matter and the social experiences from their peers in the group. This is similar 

to the study of Vygotsky’s socio-cultural theory (1978) that looks at human 

development by stressing the importance of specific social processes. Vygotsky 

(1978) described the ZPD as the distance between what the pupil can do on his or her 

own and what the child could achieve were he or she to work under the guidance of 

teachers or in collaboration with more capable peers  

Peer assessment  

Peer assessment is defined as peers evaluating the products or outcomes of 

learning of the members in the group (Topping, 2005). The concept of peer 

assessment is regarded mainly as students giving marks or grades to each other (Liu 

& Carless, 2006). Peer assessment involves students directly in the learning process. 

Peer assessment may promote personal responsibility and motivation (Topping, 

1998). A study by Clare and Susan (1998) found that peer assessment made a 

valuable contribution to the variety of assessment and enabled students to better 

understand the assessment process. However, it was a time consuming process for 

tutors. 
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Students who work in a cooperative learning class gain knowledge from peer 

assessment. Peer assessment can enhance self-assessment that can link to an increase 

in meta-cognition or meta-cognitive behaviour (Topping, 2005). The peer assessment 

can be understood as an educational arrangement in which students assess the quality 

of their member students’ work and provide their members with feed back. The 

students assess each other’s work by using the relevant criteria and giving feedback 

(Van den Berg, Admiraal, & Pilot, 2006). 

The advantages and disadvantages of peer assessment have been reported in 

many studies. For example, a study by Fry (1990) indicated that peer assessment can 

give students greater insight into institutional assessment processes. Students might 

thus gain more confidence in these processes. Peer assessment can also develop 

teamwork skills and promote active learning. It can promote verbal communication 

skills, negotiation skills, and mediation (Riley, 1995). However, students might not 

accept any responsibility for assessing their peers, especially initially, in a small 

socially cohesive group (Falchikov, 1995). In order to reduce assessment anxiety and 

improve acceptance of negative feedback, the assessors might give positive feedback 

first (Topping, 1998).   

The concept of group processing is similar to the concept of peer assessment. 

These methods focus on reflecting on a group performance and the members’ actions 

in the group. Johnson and Johnson (2004) describe group processing as the time at 

the end of the class to reinforce the quality of group performance. The group 

processing exists when team members discuss how well they are achieving their 

goals. The members in the group will analyse their effectiveness in performance and 

their ability to work together, with emphasis placed on continuous improvement in 

the quality of learning and teamwork. The outcome is that members should gain a 

higher academic level than if they work alone (Johnson & Johnson, 1999). 

Group processing includes academic and social aspects of group functioning. In 

order to achieve group goals, students in cooperative learning groups have to work 

together effectively. Group processing may be described as reflecting on a group 

session, for example, to describe what member actions were helpful and unhelpful, 

what actions should continue or change (Johnson & Johnson, 1993). 
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2.2.5 THE BENEFITS OF COOPERATIVE LEARNING  

Cooperative learning is considered to be an effective method to improve 

teaching and learning processes in the classroom. Cooperative learning has been 

found to better promote students’ learning and social relations rather than the more 

traditional whole-class methods of teaching (Bennett & Dunne, 1994; Cohen, 1994; 

Johnson & Johnson, 1989; Slavin, 1995; Veenman, Kenter, & Post, 2000).  

Many studies found that cooperative learning benefits all students’ ability 

(Felder, 1994) and impacts on both teachers and students (Sapon-Shevin, Ayres, & 

Duncan, 2002). Furthermore, cooperative learning is beneficial not only for young 

children with intellectual disabilities but also for those without intellectual 

disabilities (Slavin, 1995).  

Cooperative learning has been proven to create an atmosphere of academic 

achievement and to be effective in classroom environments (Johnson & Johnson, 

1993). Cooperative learning strategies also enhance students’ cognitive development 

and social development such as knowledge building, meta-cognition, self-esteem and 

positive peer relationship. Thousand, Villa and Nevin (2002) argue that using a 

cooperative learning approach helps learners to become involved in group 

participation which can increase students’ academic achievement. They further argue 

that cooperative learning is designed to provide incentives for members to participate 

in a group effort because students will not spontaneously help their peers work 

toward a common goal (Thousand et al., 2002). Cooperative learning can be used 

successfully as a primary instructional method in reading, writing, and mathematics 

(Slavin, 1990).  

The four benefits of cooperative learning, including knowledge building, meta-

cognition, self-esteem, and positive peer relationships will be described in the 

following sections. 

2.2.5.1 Knowledge building 

Sapon-Shevin et al. (2002) believe that important outcomes of education such 

as critical thinking, creative problem solving, and the synthesis of knowledge can 

easily be accomplished through cooperative group activities. Because of this, 

teachers can increase the academic achievement of their students if students study 
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together in a small group. Further reviews on the effects of cooperative learning by 

Inez and Geraldine (1997) found that cooperative learning enhances academic 

achievements, problem solving and decision making. Higher order thinking is 

improved for the majority of children’s abilities to reason about time, estimates, 

patterning, and mental calculations in mathematics. 

The study on the effectiveness of cooperative learning on student achievement 

and motivation in a high school geometry class by Nichols and Hall (1995) found 

that students in cooperative learning groups improved in geometry achievement more 

significantly than the control group. They also improved in intrinsic valuing of 

geometry, learning goal orientation and reported uses of deep processing strategies.  

2.2.5.2 Meta-cognition 

Many studies have found that cooperative learning strategies can generate 

significant improvements in the students’ academic achievement. One of the skills 

that lead executive cognitive control to monitor and manipulate cognitive processes 

and progress is called meta-cognition (Pesut & Herman, 1992). Meta-cognition had 

been receiving a lot of attention in the educational literature since 1970s (Swanson, 

1990). 

In cooperative learning, students need to reflect on individual performance and 

group work performance. This is involved in cognitive processing. Baird (2001) 

noted that students need to reflect on what they think about the task and also consider 

how they arrived at the answers. Baird’s (2001) study identified three components of 

meta-cognition: 

1. Meta-cognitive knowledge- means the knowledge of learning, techniques 

and personal learning characteristics 

2. Meta-cognitive awareness- means the knowing what one’s doing and why 

one’s doing it 

3. Meta-cognitive control means- making appropriate decisions about the 

approach one is taking, its progress and outcomes. 

Swanson (1990) described meta-cognition as the knowledge which controls 

one’s thinking and learning achievement. Meta-cognition leads individuals to select, 



 

Chapter 2:  Literature review 27 

evaluate, revise or abandon cognitive tasks, and goals in light of their relationships 

with others and their own talents (Flavell, 1979). Meta-cognition skills include self-

communication, self-monitoring and self-regulated strategies to influence diagnostic 

reasoning when solving problems (Pesut & Herman, 1999). 

A set of meta-cognitive instructions has been designed by Kramarski, 

Mevarech and Arami (2002). They indicate meta-cognitive processes are based on 

training student who works in small groups to reason mathematically by formulating 

and answering a series of self-addressed meta-cognitive questions. There are many 

(meta-cognitive) questions such as comprehending the problem, constructing 

connections between previous knowledge and new knowledge, utilising appropriate 

strategies to solve the mathematics problem and reflecting on the processes and the 

resolution.  

2.2.5.3 Self-esteem 

One of the most important characteristics of a student’s personality is his or her 

self-esteem. Several studies on cooperative learning methods have found that 

cooperative learning increases students’ self-esteem (El-Anzi, 2005; Killen, 2007; 

Legum & Hoare, 2004; Slavin, 1990). Killen (2007) stated that cooperative learning 

promotes students’ self-esteem because it allows all levels of mathematics students to 

have successful experiences. Johnson and Johnson’s (1989) study supported the 

finding that cooperative experiences promote higher self-esteem than competitive 

and individualistic experiences. Students who learn cooperatively tend to be more 

highly motivated to learn because of increased self-esteem (Slavin, 1995).  

Self-esteem relates to academic achievement and emotional and social areas 

(El-Anzi, 2005). Legum and Hoare (2004) found that during 9 weeks of an 

intervention program for at risk middle school students a significant increase in the 

students’ scores was indicated. They connect academic achievement and self-esteem 

by giving the student support and counselling. They found that all participants’ in the 

samples improved their career maturity attitudes, competency levels and academic 

achievement.  

Students in cooperative learning classes have been found to have more positive 

feelings about themselves than students in traditional classes. Working in cooperative 
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learning groups, students are more likely to develop self-confidence and have an 

improved attitude toward themselves. Self-esteem and optimism are by-products of 

doing well and being successful. Therefore, cooperative learning is ideal for students 

to experience success and be more optimistic about themselves (Seligman, 1995). 

2.2.5.4 Positive peer relationships 

Besides academic achievement, many studies also focused on the effect of 

cooperative learning on students’ social relations. For example, Johnson and Johnson 

(1997) found that cooperative learning promotes positive relationships, which in turn 

improves social skills. 

Positive peer relationships among students influence the social and cognitive 

development of students’ attitudes and behaviours. The positive social relationships 

promoted by cooperative efforts have significant impact on a wide range of variables. 

Commonly, the more positive the relationships among students, the more likely 

students try to achieve the group goal, feel personally responsible for learning, be 

willing to endure pain and frustration on behalf of learning, listen to classmates and 

teachers, and have high morale (Johnson & Johnson, 1997).  

Positive peer relationships are fostered through an emphasis on learning rather 

than competition. This emphasis can be supported by effectively designed, interesting 

cooperative learning strategies in which all students must contribute to the final 

learning product (Harvey, 2007). Positive peer relationships are important because 

they promote positive feeling toward school. However, negative social relationships 

can promote the opposite effect (Harvey, 2007).  

Felder and Brent (1994) found that cooperative learning benefits students of all 

abilities. Positive peer relationships between the high achievers and low achievers 

can increase good collaboration. High achievers helped the low achievers in the 

cooperative learning groups by explaining the task and clarifying the material to the 

low achievers while the low achievers have to keep working even though they may 

get stuck because they know that others are counting on them. 

Sapon-Shevin et al. (2002) believe that cooperative learning impacts at 

student/learner levels such as the inclusive teaching and learning subsumed within 

cooperative learning that benefits all learners. Cooperative learning is beneficial not 
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only for young children without disabilities but also beneficial for children with 

intellectual disabilities. Specifically, higher achievement scores in reading and 

mathematics, when compared with similar students in traditional primary schools, 

have been obtained by academically handicapped students in cooperative primary 

schools (Slavin, 1995).  

A study by Piercy, Witton, and Townsend (2002) examined the effects of a 

cooperative learning program on the social acceptance of children with moderate to 

severe intellectual disabilities by young children without identified disabilities. They 

assigned the children without disabilities to a cooperative program involving the 

special class children. The study took place over a ten-week period with the purpose 

of investigating whether cooperative learning techniques could provide a useful 

strategy for enhancing the social acceptance of children with intellectual disabilities. 

The result showed positive changes in the social acceptance of the children with 

intellectual disabilities by their peers without disabilities.  

2.3 FACTORS INFLUENCING REFORM IN EDUCATION 

2.3.1 THAI EDUCATION CULTURE 

Thailand is in a Southeast Asian country bordering on the Andaman Sea. 

Previously, the country was known as Siam, with the current formal name being the 

Kingdom of Thailand. The population of Thailand is estimated at over 64 million. 

Thailand is the only country in Southeast Asia that was not colonized by a European 

power (Carter, 2006).  

Prior to 1898, education in Thailand was provided by the Buddhist monks and 

only to males. In 1898, education in Thailand became more available to the public. 

The strong tradition of teacher-directed instruction has been the major teaching and 

learning style in Thai education. Recent policy changes have focused on expanding 

education opportunities, the implementation of compulsory education and also on 

more student-centred pedagogies (Carter, 2006). Despite these policy changes, 

common classroom practices in most Thai primary schools still are primarily teacher-

centred and conducted in a didactic lecture form. The teachers teach on a topic of the 

day assigned by the school’s curriculum. This does not provide the best quality of 
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education. These factors need to be addressed and improved in Thailand, especially 

in mathematics and science (Puacharearn & Fisher, 2004).  

Several studies have found that Thai culture influences not only how people 

perceive the world, but also the strategies they apply for learning and solving 

problems. Thai culture thus significantly impacts on Thai students’ learning 

(Deveney, 2005). Thai culture appreciates harmony far more than truth. Redmond 

(1998) explains the concept of Thai words such as “kwam kreng chai” which means 

consideration for others or deference. It is this need to please that result in giving 

evasive answers or outright lies when the truth would be uncomfortable. Another 

word in Thai for “no” is “mai chai”. It seeks not to offend and literal translation is 

“not yes”. 

In Thai culture, the teacher is a representative of moral goodness who bestows 

the gift of knowledge on his or her students (Mulder, 2000). The teacher makes a 

considerable self-sacrifice for the good of students, creating a moral debt. Deveney 

(2005) pointed out that Thai students differ from other students. Although they are 

friendly, sociable and academically able, they tend to be passive learners, responding 

only to direct questioning. Deveney (2005) found that they were poor participants in 

classroom discussions and rarely put their hands up to answer questions. 

Thai culture thus has impacted on the Thai primary students’ learning in the 

following ways: (a) Thai students tend to not want to discuss and respond to their 

teacher and friends, and (b) They smile, but remain silent. Therefore, Thai students 

do not gain their knowledge from active participation in lessons and social 

interaction with their peers. Thai students thus generally do not gain benefits from 

teaching each other, sharing ownership of content and the construction of new 

knowledge. These findings were confirmed by Deveney (2005) who reported that the 

foreign teachers he had surveyed felt that Thai culture had impacts on the learning of 

their Thai students. How the culture impact on the Thai classrooms is reflected 

within students’ assessment and classroom practice as shown in Table 2.1 below. 
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Table 2.1 

The categories of students’ classroom culture in Thai (adapted from Deveney, 2005). 

Categories Thai culture 

Participation  Thai students don’t learn through discussion, although they are keen to learn. 

Confident They don’t confront problems. 

Learning Thai students are passive learners. 

Social interaction Children smile, but remain silent. 

Thai students want to answer not ask the questions. 

Some Thai children are very reserved and reluctant to speak; they won’t 

answer 

Evaluation Thai students find it hard to admit that something is wrong. 

They take criticism badly.  

 

To enable Thai students to gain more academic and social achievement, 

cooperative learning has been suggested as a possible solution. Unfortunately, there 

are few studies reported about cooperative learning in Thailand.  

A study by Puacharearn and Fisher (2004) examined how the teachers utilised 

cooperative learning integrated with constructivist teaching through an action 

research process in order to improve their classroom environments. They found that 

the teachers who received prior support and training were able to make use of 

cooperative learning strategies effectively, integrating them with their students and 

improving their classroom environment. In addition, they suggested that, if teachers 

want to maximize the effectiveness of the method, they must understand the expected 

outcomes, the responsibility they will have, and the processes that need to be set up 

to interpret data and develop strategies for classroom improvement.  

Another study conducted in Thailand by Chanchalor and Somchitchob (2007) 

investigated the result of utilizations of cooperative learning technology on students 

from a short course of basic blouse-making. The result indicated that students 

showed high to very high satisfaction levels with the management on cooperative 

learning. There were thirty-two students who registered in the vocational course in 

the second semester of 2005 at Phranakorn Polytechnic College. Students completed 

pre-tests and post-tests before and after the research experiment.  
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Finally, the study by Becker (2004) compared students’ achievement and 

attitudes between constructivist and traditional classroom environments in Thailand 

Vocational Electronics programs. The findings from this study indicated that students 

preferred constructivist instruction (with open-ended dialogue, problem-based 

learning, and cooperative learning) more than traditional instruction in electronics 

courses (Becker, 2004).    

2.3.2 PROFESSIONAL DEVELOPMENT  

Teacher quality is more strongly related to the achievement of students than 

other types of education investments (Darling-Hammond, 2000). Therefore, teachers 

need to learn and develop their skills by learning and engaging in new methods. This 

is because learning provides teacher knowledge and skills that can increase the 

achievement of their students. For the purposes of this study, the review will focus on 

effective professional development. The goal of professional development and 

effective professional development will be reviewed in the following sections.  

Snyder (1993) stated that teachers are adult learners. Adult learners will learn 

more effectively if the lessons relate to solving specific job-related problems that 

represent collective concerns. In another study that considers adult learning, by 

Alexander and Murphy (1998), five learner-centred principles, were identified. First, 

the knowledge base principle, where background knowledge and experience serves as 

the foundation for all future learning. Teachers’ instruction is based on their 

knowledge about teaching. Second, the strategic processing principle; in order to 

make the new material meaningful to them, adult learners need to have time to 

process what they are learning. Third, the motivation and affect principle, where the 

teachers will be intrinsically motivated when they see the need for learning the 

material. Fourth, the development principle, where learning for adults and children is 

developmental. The learning must be designed to accommodate and differentiate for 

all of the different development levels. Fifth, the context principle, where learning is 

a social undertaking. The teacher needs more time to work with others and also with 

more capable people, while creating their own meaning and relevance to the process 

that they are taught.  
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Professional development is the structure normally provided to support in-

service teachers’ learning to be more effective teachers. Professional development 

helps teachers improve their understanding of the ways to enhance the students’ 

learning of the content (Guskey, 2003). It is an important component of instruction at 

every school (Holler, Callender, & Skinner, 2007). The goal of professional 

development is that teachers will become more effective and thus increase students’ 

ability and achievement. According to Cohen and Hill’s (2000) research, it was found 

that the students’ achievement when taught by teachers who had participated in a 

professional development program was higher than the students’ achievement who 

were taught by teachers who had not attended a professional development program. 

Educational administrators and teachers are accountable for student learning 

and educational leaders need to provide and encourage effective professional 

development that positively impacts on student achievement. Effective professional 

development should begin by referencing the mission, values and goals of the 

organisation, as well as identifying gaps between current reality and the desired 

future (DuFour, 1991). Many studies such as the study by Garet, Porter, Desimone, 

Birman, and Yoon (2001) focused on the factors that make professional development 

effective. They conducted a large experimental comparison of the effects of different 

characteristics of professional development on teacher learning. The study found that 

certain forms of professional development impacted on teacher learning. Moreover, 

professional development that focuses on academic content is more likely to impact 

on the teacher’s knowledge and skills than other forms of professional development.  

Lisa and Devin (2008) summarised six principles of the professional 

development planning process: Content chunks can be planned by providing small 

chunks of content, only one or two key points at a time. This is because the human 

brain holds only a limited amount of data. Peer teaching is a crucial part of 

professional development (DuFour, 1991). This is because peer teaching creates a 

community of learners and implements new skills. Peer teaching also focuses on 

working with others, sharing the responsibility and tasks.  

In the process of professional development, technology can be used to engage 

participation. The purpose of engaging technology in professional development is to 

train teachers not only to use technology for themselves, but to train teachers to 
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utilise technology as a teaching tool to keep students engaged in learning. 

Incorporate humour planning aims to decrease stress and increase the effectiveness 

of professional development. The addition of humour, including laughter and light 

heartedness should be used. This may include playing music, telling funny stories, 

having people design their own comic strips and making jokes that they can include 

in the presentations. Follow-up implementation strategies are the most effective 

method used in professional development (Bullough, 2007). Frequent discussions are 

needed to support professional development. Students will gain depth in their 

learning and will improve with daily use of their new skills when they continuously 

participate, share learning and meet and discuss. Conversations and consistency 

include discussion about implementing a new strategy and is a vital component of 

effective professional development. Conversation with others about their learning 

builds accountability between the training sessions and this relates to successful 

professional development.  

2.4 TEACHER STRATEGIES FOR COOPERATIVE LEARNING 

The challenge in teaching today is to effectively instruct students of diverse 

ability and differing rates of learning. Teachers are expected to teach students in a 

way that enables students to learn mathematics concepts with appropriate skills 

(Zakaria & Iksan, 2007). Cooperative learning methods have now been developed for 

many instructional purposes. Moreover, a great deal is known about the effects of 

cooperative learning on students and what conditions are important to make the 

cooperative learning effective. Now it is likely that a teacher can choose from a 

variety of cooperative learning methods to achieve different purposes (Slavin, 1995).  

The following six sections present teacher strategies for cooperative learning. 

The first section describes cooperative learning skills. A second section presents a 

review of social skills. Following this, the third section reviews teacher roles. A 

fourth section explains cooperative learning tasks and materials. The fifth section 

reviews the structure of cognitive scaffolding and the last section explains the 

structure of learning activities. 
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2.4.1 COOPERATIVE LEARNING SKILLS 

Cooperative learning methods are not new in western culture. They have been 

used by teachers for many years in discussion groups, project groups and so forth 

(Slavin, 1995). The United States and other countries have created systematic 

methods for using cooperative learning as the main element in a classroom and 

applying its use to a range of curricula, subjects, grade levels and all types of 

education all over the world (Slavin, 1995). Cooperative group work happens across 

a range of learning areas, such as visual, mathematical, linguistic tasks, or 

combinations of these (Murdoch & Wilson, 2004).  

Cooperative learning is based on the belief that education should be learner-

centred and learner-directed, that learners can be teachers and that the teacher is a 

guide and facilitator rather than the source of all knowledge and direction (Coelho, 

1994). Murdoch and Wilson (2004) noted that cooperative learning occurs when 

students work together in a small group as a team, sharing ideas, resources and goals. 

Cooperative learning methods are based on students sharing ideas and working 

together (Slavin, 1995). By contrast, a traditional classroom is based on competition. 

The low achieving students may feel embarrassed and humiliated in their struggle to 

keep up. Often these students are sidelined as competition impedes learning and 

performance bringing out negative character traits and behaviour (Hannon & Ratliffe, 

2004). 

Murdoch and Wilson (2004) pointed out that cooperative learning occurs when 

students work together in a small group as a team, sharing ideas, resources and goals. 

The best outcomes occur when skills and the learning process are understood by 

everyone in the group. In cooperative learning group work, the members must 

understand that they are involved in the group and they all have the same goal. Group 

work is sometimes called “cooperative group work” (Artzt & Newman, 1999). The 

goals of cooperative learning are to improve motivation, encourage positive attitudes, 

develop social skills, and accommodate heterogeneity and higher student 

achievement (Johnson & Johnson, 2004).  
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2.4.1.1 Defining cooperative learning 

Cooperative learning is difficult to define because of the large variety of 

learning settings. However, in defining cooperative learning, the basic concept is the 

same. Grineski (1993) defined cooperative learning as students working collectively 

to achieve the same instructional purpose. All students are held accountable for their 

contributions and contribute to goal achievement. Johnson and Johnson (2001) define 

cooperative learning as the instructional use of small groups which create 

opportunities for students work together to maximise students’ learning. In 

cooperative learning, teachers support their students working together on group 

projects or group discussions, which are often unstructured and informal.  

Dyson and Harper (1997) describe cooperative learning as an instructional 

methodology that actively engages the student in the educational process. Students 

are not only responsible for their own learning and understanding of the lesson but 

they take more responsibility for helping other members in their team with 

assignments and solving of problems (Puacharearn & Fisher, 2004). Students work as 

a group and help one another learn academic content. This is more fully explained as 

an instructional design in which students work together in small, structured groups to 

master the lesson (Hannon & Ratliffe, 2004). Students sitting at one table talking 

about their individual work are not called cooperative learning. It is not a case of 

students sitting at one table talking about their individual work. Neither is 

cooperative learning a case of sharing materials for individual work. It is also not a 

case of only one or two students doing all the work (Murdoch & Wilson, 2004). 

2.4.1.2 Cooperative learning structure 

There are many different forms of cooperative learning but all of them involve 

organizing students to work in small groups to help one another learn subject matter 

(Slavin, 1991). Of all the cooperative learning strategies that have been used and 

developed all over the world, five approaches will be discussed in this review. The 

development of five principal Student Team Learning methods can be adapted to 

most grade levels and subjects. There are Student Teams Achievement Divisions 

(STAD), Teams Games Tournaments (TGT), Jigsaw ΙΙ, Cooperative Integrated 
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Reading and Composition (CIRC), and Team Accelerated Instruction (TAI) for 

mathematics in Grades 3-6 (Slavin, 1995). 

Student Teams Achievement Divisions (STAD). Student Teams Achievement 

Divisions is a system developed by Dr. Robert Slavin at John Hopkins University. 

This method has been used from Grade two through to college level and used in 

every “imaginable” subject such as mathematics, language, art, social studies and 

science. Teachers use their own lessons and their own materials to teach students. 

Students are mixed in performance level, gender, and ethnicity and typically 

organized into groups of four. Students are presented with the lesson by the teacher. 

They then work together with their team helping each other to master the information 

or skills being taught. When they are sure each team member understands the lesson, 

they take an exam individually, without help from their friends. Individual results are 

calculated and compared with previous averages. Team scores are then calculated by 

combining individual students’ improvement scores. These are then compared with 

other team scores. The objective of this method is to motivate students to help and 

encourage other group members’ learning. The students have to help their team to 

learn the material if they want to receive the certificate or rewards (Slavin, 1995). 

Teams Games Tournaments, or the TGT approach. This method is similar to 

Student Teams Achievement Divisions (STAD) because they use the same materials. 

However, Teams Games Tournaments is more active and fun than STAD (Slavin, 

1995). Teams Games Tournaments use the same teacher presentation and same size 

groups as STAD, but replace the quizzes with games tournaments. The highest 

scoring team will earn certificates or rewards. In the tournament step, it is important 

to ensure that each member has an equal opportunity to succeed and earn points for 

their team. 

Jigsaw ΙΙ. In this approach, there are four members in each team. Students are 

assigned in heterogeneous teams as in Student Teams Achievement Division (STAD) 

and Teams Games Tournaments (TGT). They are given the materials to read and 

become an expert on some aspect of the material. Each member endeavours to 

become an expert in one aspect of the reading assignment. They then meet the 

experts from the different teams to discuss their knowledge. They then return to their 

own group and teach the topic to their team members. After that, they take a quiz on 
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each topic. “Scoring and team recognition based on improvement is the same as in 

Student Teams-Achievement Division” (Slavin, 1995, 80). 

Team Accelerated Instruction (TAI). This method is specifically designed for 

teaching mathematics to students in Grades 3-6. Each team consists of four members 

of mixed ability, gender and grade level. Team Accelerated Instruction is a mixture 

of cooperative learning and individualized instruction with each member working on 

a different unit. Groups member use answer sheets to check each other’s work and 

help with problems. The students take the test in the final unit without help from 

their group and are scored by student monitors. Teachers then give certificates or 

rewards to teams that earn a high score based on the final test passed. Moreover, they 

can get extra scores from perfect papers and completed homework. 

Cooperative Integrated Reading and Composition (CIRC). This is a 

comprehensive program for teaching reading and writing in the upper elementary and 

middle grades. Students are assigned to different reading levels in teams consisting of 

two pairs. They work in pairs on the lesson including reading, summarizing, 

practicing, decoding and vocabulary. The students take a quiz when their teammates 

agree that they are ready. The average score of all team members for reading and 

writing activities indicates which team will be given the rewards.  In the paragraphs 

below, a critical reflection on social skills technique provides the understandings of 

teacher strategies for cooperative learning method. 

2.4.1.3 Factors of effective cooperative learning  

Cooperative learning can be a key tool for classroom instruction, not just as an 

occasional activity in the classroom (Slavin, 1995). However, effective group work 

must be well planned and operated. If this occurs, pupils will benefit cognitively and 

socially.  

Murdoch and Wilson (2004) have summarised that cooperative learning will 

work effectively when: 

1. Students and teachers assess both their own and the group’s cooperative 

skills and outcomes. A range of skills such as communication, thinking 

and social skills are employed by students as they work with others. 
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2. All members of the group are aware of their roles and responsibilities and 

individual accountability is at a high level. Although individuals may be 

responsible for aspects of a task, the group is normally working on a 

shared task. 

3. Tasks are meaningful and worthwhile. There is a high level of emotional 

safety and support in the classroom and individuals feel valued and 

respected by the group. Students are aware of the protocol for how groups 

work together and these are displayed and revisited regularly. 

2.4.2 SOCIAL SKILLS 

Cooperative learning strategies can be successful with students in every age 

level, learning styles, and backgrounds. However, students who have few social skills 

might not be able to work together effectively (Goodwin & Marelin, 1999). This 

relates to the studies by Johnson and Johnson (1990), who commented that 

contributing to the success of cooperative learning requires interpersonal and small 

group skills. “Social skills” is defined as teaching students to listen, to speak, and 

practice taking turns (Johnson & Johnson, 1983). These skills encompass 

communicating, building and maintaining trust, providing leadership, and managing 

conflicts (Johnson, Johnson, & Holubec, 1993). Social skills also involve the 

methods of communication which help group interaction proceed smoothly (Manz 

&Sims, 1980).  

When students work with others in a group, they develop social and 

communication skills. Students also develop the ability to build on the strengths that 

others bring to a task and are more aware of the needs and interests of others (Good, 

Murlyan, & McCaslin, 1992). Students must be taught interpersonal and small group 

skills (Sharan, 1990; Johnson & Johnson, 1994). Students also need to be taught 

leadership, decision making, trust building, communication, and conflict 

management skills (Johnson & Johnson, 1999).  

Social skills not only promote higher academic achievement but they contribute 

to improved positive relationships among the students. The study by Putnam, 

Rynders, Johnson, and Johnson (1989) noted that when students were taught social 

skills and frequently utilised these skills, they improved their positive relationships.  
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In order to implement effective cooperative learning group work, students need 

to have an opportunity to learn and practise social skills. Students must have 

knowledge of these skills if they are to work together productively (Johnson et al., 

1994). The teacher thus has to structure the tasks and materials to provide students 

with the opportunity to learn social skills in their group. Johnson et al. (1994) 

explained the five steps of teaching social skills in cooperative learning classrooms. 

They said the teacher should teach social skills to students by providing opportunities 

for students to: (a) see the need for the skill, (b) understand what the skill is and 

when to use it, (c) practice using the skill, (d) receive feedback on how well they are 

using the skill, and (e) persevere in practising the skill until it becomes automatic.  

To provide students with a clear idea of what skills are and how to perform 

them, teachers can utilise the T-Chart in the following Table 2.2 to explain step by 

step verbal and non-verbal social skills to the students.  

Table 2.2 

T-Chart: Encouraging Participation (adapted from Johnson & Johnson, 1989, p. 30) 

Looks Like Sounds Like 

Smiles What is your idea? 

Eye Contact Awesome 

Thumb up  Good idea! 

Pat on back That’s interesting 

 

2.4.3 TEACHER ROLES 

Cooperative learning encourages a shift from teacher-centred to student-centred 

learning, allowing students to gain benefit from teaching each other, sharing 

ownership of content and construction of new knowledge (Hannon & Ratliffe, 2004). 

Teachers’ roles need to change from lecturer to a facilitator. However, in order to 

succeed in implementing cooperative learning in the classroom, a clear understanding 

of the roles of teacher and students in cooperative learning classrooms need to be 

addressed. The autonomy engendered should change, in a productive way, the 
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relationship between the students and their teacher (Blatchford, Kutnick, & Galton, 

2003). 

The success of the educational process can be described as ‘teaching-and-

learning’ rather than separating the process of ‘teaching’ and ‘learning’. Teachers 

take an important role in organising and managing the classroom. According to 

Johnson and Johnson (1990), teachers are both academic experts and classroom 

managers. Barkley, Cross and Major (2005) agreed that cooperative learning supports 

the traditional role of teacher as a subject matter expert and classroom authority. 

2.4.3.1 Understanding the essential elements of cooperative learning 

An effective cooperative learning method occurs when students work together 

in a small group as a team, sharing ideas, resources and goals. The best outcomes 

occur when skills and the learning process are understood by everyone in the group 

and the most powerful dynamic in cooperative learning is where the students are able 

to work together in a variety of groupings (Murdoch, 2004).  

Therefore, the teacher needs to understand the essential elements of cooperative 

learning, in order to employ an effective method in the classroom. According to 

Slavin (1986) there are three essential elements in an effective cooperative learning 

method: 

1. Group rewards – the teacher needs to provide some type of meaningful 

reward to the group's members.  

2. Individual accountability – everyone in the group should be able to 

demonstrate knowledge learned in the group activity without the help of 

other group members.  

3. Equal opportunities for success – teachers should form heterogeneous 

groups or prepare tasks that take into reflection each group member's 

strengths and weaknesses so that none of the team members will 

experience success at the expense of other group members.  

Johnson, Johnson, and Holubec (1994) provided a similar approach. They have 

identified five essential elements of cooperative learning: 
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1. Positive Interdependence is defined as – students must feel that they need 

each other in order to complete the group's task (“sink or swim together”).  

2. Face-to-Face Interaction means the use of verbal and nonverbal 

communication must occur in a cooperative learning group. 

3. Individual Accountability is identified when individual learning must take 

place so that group members can support and help each other.  

4. Interpersonal and small group skills such as skills of communication, 

leadership, trust, decision making, and conflict management must be 

taught to students.  

5. Group processing incorporates the skills of analysing and providing 

feedback to each other and needs to be introduced.  

Understanding the five basic elements in cooperative learning provides 

knowledge to teachers to enable them to adapt cooperative learning to their current 

circumstances, needs, context, and students, and solve problems that students have in 

group work. 

2.4.3.2 Consideration of the structure of the learning activity 

Teachers’ roles become important in order to successfully implement 

cooperative learning. The quality of education that teachers provide to their students 

in class depends on what teachers do in class. To develop a high performance 

cooperative learning group, Johnson and Johnson (2004) suggested that the teacher 

must understand that putting students in the same room and calling them a 

cooperative group does not necessarily make them work cooperatively. Many groups 

such as project groups, laboratory groups or reading groups may not in fact be 

cooperative groups. Scanlon, Deshler, and Schumaker (1996) also noted that a 

successful teacher needs to be considerate in the structure of the learning activity. For 

example, by giving consideration to students who need more time to understand and 

the cost benefit of proceeding when most of the students are ready to move on but a 

few students are not ready to move on. Also consideration must be given for the vital 

task of mastering key pieces of information during instruction and the teacher needs 

to understand that students will not utilise the method independently if they do not 

achieve mastery. 
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In designing the task structure of learning activities and social skills, teachers 

need to consider the cognitive ability and social skills required to undertake activities 

cooperatively (Corden, 2000). The preparation for cooperative learning should be: 

clarify the aim for utilising the teaching strategy, ensure that the teacher’s cognitive 

intent and the learning purposes of the lesson are adequate or best served by choosing 

the teaching strategy sequence the development of the particular lesson through a 

series of cooperative leaning tasks, manage a time line for the series of cooperative 

learning tasks; detail the variety of managerial aspects of employing the teaching 

strategy and make a decision about the amount of teacher time across a lesson and 

understand the teacher behaviours and the roles of the teacher (Dunne & Bennett, 

1990). 

2.4.3.3 Teacher’s Contribution to the classroom culture necessary for positive 

development  

Cooperative learning has been shown to be effective in increasing student 

achievement when teachers implement cooperative learning methods effectively 

(Veenman, Kenter, & Post, 2000). The role of the teacher, which is required for 

positive development of the necessary classroom culture is described by Jolliffe 

(2007) to include receptiveness to students’ ideas, equality, not just control or 

domination and honesty, warmth and friendliness such as smiling, eye contact, 

reassuring gestures, not on a ‘stage’ but walking around the classroom. The teacher 

needs to respect the pupils’ feelings (empathy), putting themselves in the pupils’ 

shoes. The teacher also needs to handle sensitively any outcast students by observing 

for possible problem signs and making efforts to help.  

2.4.3.4 Creating successful group work 

Many studies describe the roles of teachers in cooperative learning classrooms 

that lead to successful group work: (a) teachers must be adaptable to normal 

classroom conditions that will involve a classroom populated by other children 

(Blatchford et al., 2003); (b) teachers should devote appropriate time in the 

cooperative learning classroom (Veenman, Kenter &Post, 2000); (c) teachers must 

create the cooperative learning groups (Johnson & Johnson, 2004); for example, the 

teachers have to assign students to learning groups, encourage them, monitor their 
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work, design the basic elements of cooperation and move groups up the performance 

curve until they are truly cooperative learning groups; (d) Cohen (1994) also 

suggested that teachers should teach students how to do each of the assigned group 

tasks, how to help friends without doing the job for them, and how to check on what 

their friends are doing by listening, encouraging and suggesting, rather than taking 

over. 

The teacher is responsible for making decisions about assigning students to 

groups, taking into account the subject and context. Account will be taken of the 

amount of adult support they receive, the curricula, task, degree and the quality of 

interaction between students. Some grouping contexts may not enhance teaching and 

learning while some grouping contexts make the process easier and more efficient 

(Blatchford, Kutnick, Baines & Galton, 2003). 

 The teacher also needs to organise small groups of students. This is because 

the group size affects the result of cooperative learning group work. When they work 

together in a small group, students can achieve a higher outcome than when they 

work in a whole class situation (Gillies, 2003). The study by Blatchford, Kutnick, 

Baines and Galton (2003) supports Gillies’ (2003) study that smaller group sizes 

might be more suitable for younger students who are limited in communication skills. 

A big group can create a difficult situation for students with communication, unless 

adults support them and expert peers help them work through the topic.  

2.4.3.5 Assigning Roles 

One of the teacher’s tasks is to create the activities that encourage students to 

work together. The teacher can structure role interdependence by assigning group 

roles such as explainer, recorder, checker and encourager. In order for students to be 

successful at their given roles, five elements are outlined by Johnson, Johnson, and 

Holubec (1991), which need to be introduced in cooperative learning. These 

following five elements were developed for students to understand their role in the 

cooperative learning classroom: 

Positive Interdependence. Students perceive that they need each other to 

complete the group’s task. Teachers might structure positive interdependence by 

establishing mutual goals, joint rewards, shared resources and assigned roles. 
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Face-to-face Interaction. Students promote each other’s learning by helping, 

encouraging, teaching and explaining to their friends. Teachers should structure the 

groups by having the students sit knee to knee and talk through each aspect of the 

task. 

Individual Accountability. Student performance is frequently assessed and the 

results are given to the group and the individual. Teachers can structure individual 

accountability by giving an individual test to each student or randomly selecting one 

member in the group to answer the task. 

Small group skills. Students need to be taught social skills. Students will not 

function effectively if they do not have and use the needed social skills. Teachers 

should teach social skills as purposefully as academic skills. These social skills 

needed in class include decision making, leadership, trust building, conflict-

management skills, and communication. Teachers can utilize the T-Chart to explain 

exactly what students have to do when they work with others. Table 2.2 shows how 

to encourage participation. This T-Chart presents the social skills according to verbal 

and non-verbal behaviors.  

Group Processing. Students need to discuss how well they are achieving their 

goals and how well they are maintaining their relationships with team members. 

Teachers structure group processing by assigning, perhaps by using a list, one action 

that leads to the group success. Teachers need to monitor the groups and give 

feedback on how well students are participating in the group and the class as a whole. 

Johnson, Johnson and Holubec (1994) noted that the students’ role play helps 

to create interdependence among group members, reduces the negative changes that 

some students may have made from no contribution or domination of the group and 

guarantees that important group skills are utilised by the group members to learn 

targeted skills. However, Good, Murlyan and McCaslin (1992) argued that assigning 

student roles could be highly questionable, because it seemed artificial in many cases, 

such as where students ignored role assignment or fought over the roles. To solve this 

problem, Johnson, Johnson and Holubec (1994) suggested that teachers can solve and 

prevent those problems by providing each group member with a specific role play. 

They have divided students’ roles into four categories according to their function: 
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1. Roles that help the group form, such as voice monitor, noise monitor and 

turn-taking monitor.  

2. Roles that help the group function, such as explainer, recorder, encourager, 

observer, direction giver, support giver and clarifier. 

3. Roles that help students formulate what they know and combine their 

knowledge with the current learning. There could be, for example, 

summariser, accuracy coach, and checker of understanding, researcher, 

elaborator and generator. 

4. Roles that help ferment students’ thinking and enhance higher-level 

reasoning. There are eight roles such as criticiser of ideas, seeker of 

justification, differentiator, extender, prober, option giver, reality checker 

and integrator. 

2.4.3.6 Changing students’ behaviour 

Appropriate teacher roles in cooperative learning can change student behaviour. 

Graves and Graves’s (1990) provided appropriate teaching structures to enable 

students to learn from each other. There are 4 steps for teacher intervention which 

include: the teacher should help students to see the need to use the skill, the teacher 

should help students to believe that they will be better off if they work together 

productively, the teacher should help students to understand the skills and the teacher 

should give students opportunities to practise the skills regularly. 

2.4.3.7 Monitoring students’ group work 

Mastropieri, Scruggs and Berkeley (2007) stated that a teacher should be a 

consultant who helps to improve effective team work rather than an instructor who 

contributes information or scaffolds students’ learning. While students are working in 

cooperative learning groups, teachers need to ensure that students stay on task and 

interact appropriately. Killen (2007) supports that teachers need to ensure that every 

student has an opportunity to talk about their learning, exchange ideas, think 

critically and help others to learn.  

Students should be trained to be observers when they become experienced with 

cooperative learning groups. Teachers need to teach students to record and describe 
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members’ behaviour in their group. The observations made in the group will provide 

information about the interaction among group members. This also provides 

feedback about the participation in the group, which then helps them to analyse the 

group’s effectiveness (Johnson, Johnson & Holubec, 1994). 

2.4.4 TASKS AND MATERIALS 

Cooperative learning techniques have been implemented in various ways 

(Slavin, 1983; Johnson & Johnson, 1993). One of the strategies examined by Slavin 

(1983) is the task structure. Cooperative task structures encourage or require students 

to work together on the task by coordinating their efforts to complete the task. There 

are two types of task structures: task specialisation, which requires each group 

member to be responsible for a unique part of the group activities. In the other type, 

group study includes everyone in the group and the task is completed together 

without separate tasks (Slavin, 1983).  

To facilitate cooperative learning, mathematical tasks need to have the 

following characteristics: the task is relevant and intrinsically interesting for all the 

students in a group, every team member can realistically contribute to the successful 

completion of the task, completion of the task should require students to help one 

another, students should know when the task is completed, the task should be able to 

be completed in the designated time, and time for discussion and reflection about 

different solution paths and solutions should be possible (Good, Murlyan & 

McCaslin, 1992; Ross, 2000).  

The disadvantage of organising tasks might occur during implementing 

cooperative learning in classroom. The studies from Good et al. (1992) indicated that 

in some cooperative learning groups, the high achievers were concerned with getting 

tasks completed as quickly as possible. Therefore, the low achievers may be 

discouraged from active participation in tasks. Some lessons ended abruptly without 

sufficient time for students to summarise what they had learned (Good et al., 1992). 

Assign tasks that require rich mathematical talk. Students are more likely 

to exchange ideas if they are given tasks that call for overt sharing of 

thoughts. For example, the task might require that students generate 

multiple solutions or alternate means to a single solution, that students be 
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able to describe their strategies, which every member of the group 

understands and be able to defend at least one solution to the problem. 

Placing the focus on student understanding rather than on task 

completion is likely to increase involvement of students inclined to 

withdraw. (Ross, 2000, p. 30) 

Williams (2002) suggested the importance of organising the tasks and materials 

in a cooperative learning group and that (a) giving the group a simple worksheet to 

fill out usually is not a sufficient cooperative learning task, (b) asking the group to 

complete a very complex task within a class period is possibly inappropriate, and (c) 

organising difficult tasks that overwhelm the group may cause the group to give up 

immediately. However, as Cohen (1994) pointed out, tasks need to be sufficiently 

complex if students are to be taught how to problem solve in groups. 

2.4.5 COGNITIVE SCAFFOLDING  

While tasks and materials are one of the elements of cooperative learning group 

work, classroom scaffolding is another element that needs to be considered. Brown 

(1993) stated that scaffolding should be understood as the adjustment and 

appropriation of ideas rather than a simple transfer of information and skills from 

teacher to learner. 

Cognitive scaffolding requires teachers to offer students the opportunity to 

broaden their knowledge and skills. The teacher has to motivate students to aim for 

their goal and gain the students’ interest. In addition, teachers must pay attention to 

the gap between students’ efforts and the solution, control for frustration and risk, 

and model an idealized version of the act (Hausfather, 1996). 

Scaffolding can assist and increase the students understanding of a problem 

(Shaffer, 2005). Scaffolding does not require the teacher and student to be actually 

physically present together. The teacher only supports the immediate construction of 

knowledge by the learner and provides the basis for the future independent learning 

by the individual (Holton & Clarke, 2006). 

Cognitive scaffolding can be manifested in a number of different ways. For 

example, Gillies and Boyle (2005) scaffolded the construction of communication 

skills in her student participants who were engaged in cooperative learning by having 
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the two teacher participant’s model communication skills such as: reflecting 

meaning, tentatively offering suggestions, reframing statements, validating efforts, 

and focusing on key issues and solutions. These skills were designed to challenge 

students’ perspectives and problem-solving development. Gillies found that the 

teachers’ scaffolding provided the students with the ability to obtain benefits in term 

of improved thinking and problem-solving during cooperative learning. The quality 

of talk produced by the children scaffolded by the teachers’ modelling of 

communication skills greatly influenced the extent of their students’ learning (Gillies 

& Boyle, 2005).  

The study by Mason (2000) showed that the questions used by the teacher 

intensely influenced students’ ideas about mathematics and how mathematics is 

presented in the classroom. Teachers can develop students’ experience of 

mathematics by looking at the reason for asking questions, and being aware of 

different categories of questions. In the study, the teacher used questions to scaffold 

their students in order to provoke students into understanding, constructing students’ 

own stories which constitute meaning and understanding and prepares them for the 

future. The use of questions depends on the scaffolding that teachers use with their 

students. Therefore, students internalize the questions into their own learning and 

working with mathematics.  

Clarke (2001) defined generic scaffolding questions in three general ways, each 

relating to a stage of problem solving. In the first stage, a teacher may use the 

question “Have you seen a problem like this before?” The second stage, while 

students are working on the task a teacher may ask, “Why is this idea better than this 

one?” In the final stage the teacher may ask, “Does the answer look reasonable? Is 

there another solution?” These questions support the scaffolding similar to Manson’s 

(2000) study where there were three principal forms of questions which are focused 

on attention, testing and enquiry. Normally, from an outsider’s view, questions are 

usually asked when people want to find out the answer but teachers ask questions to 

which they already know the answer in order to find out if the children understand. 

There are two different types of scaffolding. Proactive scaffolding which occurs 

before the step it addresses and reactive scaffolding occurs after the step. Wood, 

Wood and Middleton (1978) describing the process of proactive scaffolding stated 
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that when students succeed, teacher should offer less help in the next intervention. 

When the students fail, teacher should take over more control in the next 

intervention. The teacher can provide three types of proactive scaffolding: (a) show-

tell which means the teacher tells students what to do and actually performs the step, 

(b) tell which means the teacher tells students what to do and asks the students to 

perform the step, (c) prompt which means the teacher only prompts the student to 

perform the step. 

Reactive scaffolding (feedback) occurs after the step. The teacher provides 

minimal feedback on the first failure. If students fail again in the same step, the 

teacher has to provide help according to the students’ ability level. If the students still 

fail, then the teacher provides more specific help (Matsuda & Van Lehn, 2005). 

2.4.6 STUDENT TEAMS ACHIEVEMENT DIVISIONS (STAD) 

Student Teams Achievement Divisions (STAD) is a cooperative learning 

strategy that has been utilised in social studies classes at the middle school level. 

There are three concepts critical in this strategy: group rewards, individual 

accountability, and identical chances for success (Slavin, 1990). In order to employ 

an effective cooperative learning, STAD, the following structure for learning 

activities is presented. 

2.4.6.1 Structure of Learning Activities 

STAD is an easy technique to introduce cooperative learning to students 

(Slavin, 1995). Furthermore, the Students Teams Achievement Division (STAD) 

strategy is an excellent technique to implement in classrooms. The classroom 

implementation structure is modified from Slavin’s (1978; 1995) method and is 

illustrated in the following steps:  

1. Divide the students into groups of four or five.  

2. Give the students a team-building exercise by giving team members 

activities together. The aim of team-building exercises is to get team 

members to get to know each other. Suggested exercises could be: creating 

a team logo, a team name or team poem. 
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3. Organise a class presentation, from lessons that were presented by the 

teachers and using the existing materials in the classroom. 

4. Students participate in cooperative learning group work. The students 

spend one or two class periods studying in the classroom. The activities in 

this study were the lessons from the teacher’s current lesson plan. Then 

proceed with the group activity as follows: 

4.1 Hand out work sheets and answer sheet to every one in the group. 

4.2 Encourage students to work together by using their social skills. 

4.3 Emphasize to students that they are not finished studying until 

everyone in the group has attained a good score in the quiz. 

4.4  Students explain answers to team members instead of checking 

each other’s answers. 

5. Students take an individual test on the lessons that they had studied after 

group sessions. All the tests are graded by the teachers.  

6. Score the test and give each student an improvement score. The 

improvement score is based on how much their test scores exceeded their 

base scores. The teacher needs to note individual improvement scores as 

soon as possible after each quiz according to Slavin (1995, p. 80). “This 

makes the connection between doing well and receiving recognition clear 

to students, and in turn increases their motivation to do their best”. Slavin 

(1995, p. 80) defined Improvement Points as follows “students earn points 

for their teams based on the degree to which their quiz scores (percentage 

correct) exceed their base score.” The Improvement Points scale is shown 

in Table 2.3. The process for calculating the STAD Improvement Points 

can best explained by presenting a hypothetical example. In this 

hypothetical example, Student Bob got a base score of 10 from the pre-test. 

In the post-test quiz administered after a sequence of learning activities, he 

got a score of 14. Thus, he had made a raw score improvement of 4 points. 

This raw improvement score of 4 is then converted into a percentage score 

of 40% by utilising the following formula:  Improvement/Base Score*100. 

In Bob’s case, his percentage point improvement would be: 

4/10*100=40%.  
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 The Slavin (1995) Improvement Points score was derived from the scale 

presented in Table 2.3. Because Bob’s percentage point improvement is 

40% and thus more than 10 points above his base score, his STAD 

Improvement Points score would be 30. If his percentage point 

improvement had only been 8%, his STAD Improvement Points score 

would have only been 20. 

Table 2.3 

The Improvement Points (Slavin, 1995, p. 80) 

 

7. Add the individual improvement scores to generate the team score. The 

teacher needs to encourage the students that the more they learn, the more 

their individual improvement scores will increase their team scores 

(Killen, 2003). 

2.5 CONCEPTUAL FRAMEWORK FOR THE RESEARCH STUDY 

The conceptual framework that informed the design and implementation of this 

study was based on the synthesis of key notions derived from the analysis of the 

research literature conducted early in this chapter from the fields of social learning 

theory (e.g., Johnson & Johnson, 1991; Harvey, 2007), behaviourist theory (e.g., 

Slavin, 1987; Morgan, 2003), socio-cognitive development theory (e.g., Vygotsky, 

1978; Fry, 1990; Wittrock, 1990; Felder & Brent, 1994; Clare & Susan, 1998), and 

Thai classroom culture. 

The construction of the conceptual framework proceeded in two phases. In the 

first phase, an initial framework based on a review of the research literature from the 

fields of social learning theory, behaviourist theory, and socio-cognitive development 

halla
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theory was constructed. In the second phase, the initial theoretical framework was 

adapted for application in Thai schools. The initial theoretical framework thus was 

integrated with key notions derived from an analysis of the research literature about 

Thai classroom culture to construct the final conceptual framework that was used to 

inform the research study.  

2.5.1 PHASE 1: CONSTRUCTION OF INITIAL CONCEPTUAL FRAMEWORK 

The process of constructing the initial conceptual framework began with the 

identification of six key elements derived from the review of the socio-cognitive 

development research literature: ZPD, cognitive scaffolding, self-regulation, 

knowledge building, tools and signs, and self-evaluation. Because the ZPD seemed to 

form a conceptual core that enabled the researcher to glue key notions derived from 

the literature review together, the ZPD was made the nucleus of the conceptual 

framework. The relationships between the ZPD and the other five socio-cognitive 

development elements are represented in Figure 2.1 by the inner layer of orange 

nodes.  

Five key elements with respect to cooperative learning derived from the review 

of the research literature from the field of social learning theory then were integrated 

into the initial model. These five key elements, positive interdependence, face-to-face 

interactions, individual accountability, social skills, and group process skills, are 

represented in Figure 2.1 by the outer layer of blue nodes.  

Positive interdependence was directly linked with cognitive scaffolding; face-

to-face interactions were directly linked with self-regulation, individual 

accountability was directly linked with knowledge building; social skills were 

directly linked with tools and signs, and group process skills were directly linked 

with self-regulation. The reasons for each of these five linkages are provided in 

Sections 2.5.1.1 to 2.5.1.5.  

Key notions about intrinsic and extrinsic motivation derived from the review of 

behaviourist theory research literature then were integrated into the initial conceptual 

framework. Because the notions of motivation were operationally related to cognitive 

scaffolding and positive interdependence, motivation was grouped with cognitive 

scaffolding in the inner orange layer of the initial conceptual framework. 
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The integration of these elements derived from the review of research literature 

resulted in an initial conceptual framework consisting of five threads radiating out 

from the ZPD nucleus:  

1. Positive Interdependence, Cognitive scaffolding, Motivation and ZPD 

2. Face-to-face interaction, Self-regulation and ZPD  

3. Individual accountability, Knowledge building and ZPD  

4. Social skills, Tools and signs and ZPD 

5. Group processing, Self-evaluation and ZPD  

 

Figure 2.1. Initial conceptual framework.  

2.5.1.1 Positive Interdependence, Cognitive scaffolding, Motivation and ZPD  

Johnson (1999) stated that within every cooperative lesson, positive goal 

interdependence must be established through mutual learning goals. Positive 

interdependence is defined as the idea that all the group members sink or swim 
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together, each group member has to understand and do the work (Johnson & 

Johnson, 1983). Another idea from Sharan (1990) supports positive interdependence 

as one of the most important factors in structuring cooperative learning situations. If 

students do not believe that they “sink and swim together” then the lesson probably 

will not be conducted in a cooperative mode. Students need to be motivated to work 

with others in a cooperative learning group. Barry (2007) suggested that a teacher 

who has a better understanding of the psychology of student motivation can deal with 

the problem of the unmotivated student at the cognitive level. Slavin (1987) 

supported that students must be motivated to attend to and persist with the 

cooperative learning classroom experience. This is because group goals are related to 

students’ motivation (Stipek, 1996).  

Johnson’s (1983; 1999) notion of positive interdependence is consistent with 

Vygotsky’s notion of a Zone of Proximal Development (ZPD) where it is implied 

that each member of society is responsible for providing the resources necessary for 

the development of other members within that society. Vygotsky believed that 

development is a product of social interaction between members of the group who 

attempt to solve the problems together.  

Vygotsky (1978) suggested that scaffolding occurs as more competent adults or 

peers work within the child’s zone of proximal development. Vygotsky (1978) 

believed that scaffolding is an effective strategy to access the zone of proximal 

development. Rogas-Drummond and Mercer (2003) noted that Vygostky treated 

education and cognitive development as a cultural process. It is not only individual 

understanding but it includes sharing with the members of communities and people 

working in collaboration.  

Bruner (1985) and Holton (2006, p.215) discussed scaffolding and ZPD as 

follows: 

I have puzzled about this matter (zone of proximal development) for 

many years, and I think that I understand what Vygotsky may have 

meant. Or at least I understand the matter as follows … If the child is 

enabled to advance by being under the tutelage of an adult or more 

competent peer, then the tutor or the aiding peer serves the learner as a 

vicarious form of consciousness and control. When the child achieves 
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that conscious control over a new function or conceptual system, it is 

then that he is able to use it as a tool. Up to that point, the tutor in effect 

performs the critical function of ‘scaffolding’ the learning task to make it 

possible for the child, in Vygotsky’s words, to internalize external 

knowledge and convert it into a tool for conscious control. 

The process of scaffolding enables children to complete tasks that they are 

unable to do by themselves (Vygostsky, 1978). Holton and Clark (2006) noted that 

scaffolding stimulates learner activity in the zone of proximal development. Because 

cognitive scaffolding permits students to achieve goals that they would be unable to 

achieve otherwise, scaffolding allows new knowledge to be cooperatively 

constructed; unfinished or incorrect concepts to be challenged or corrected, or 

forgotten knowledge to be recalled.  

2.5.1.2 Face-to-face interaction, Self-regulation and ZPD  

Johnson and Johnson described face-to-face interaction as equal participation 

and discussion between all group members (Johnson & Johnson, 1983). Individuals 

encourage and facilitate each other’s efforts to complete tasks in order to reach the 

group’s goals. Primitive (face-to-face) interaction is characterized by students 

providing each other with effective help and assistance. It is also exchanging needed 

resources, providing each other with feedback, challenging each other’s conclusion 

and reasoning in order to promote higher-quality decisions, advocating efforts to 

achieve the mutual goals, acting in trusting and trustworthy ways, being motivated to 

strive for mutual benefit, and feeling less anxiety and stress (Sharan, 1990). The 

students must work together as a team. This includes helping, sharing, assisting, 

explaining and encouraging each other. They must provide personal and academic 

support to help each other. They should also work together in a real situation (Slavin, 

1995). 

Teachers can facilitate face-to-face interaction by applying Vygotsky’s notion 

of the Zone of Proximal Development (ZPD). The zone of proximal development 

provides the vehicle which supports social mediation. The mediators between child 

and text are parents, siblings, and teachers. Teachers, peers, and others in the learning 

process take the major role as agents capable of driving development and learning by 

providing support for the performance of learning (Elizabeth, 1995). According to 
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Vygotsky (1978), the importance of the activities of human mediators as symbolic 

tools, and the mediating participation of an adult or more competent peer can be seen 

as a necessary foundation of a child’s further learning (Seng, 1997). 

Teachers can also promote face to face interaction by developing the children’s 

self-regulation (Kozulin et al., 2003). The development of self-regulation is related to 

the development of private speech and related to the development of make-believe 

play. Private speech provides the child with the tools, for example, the child can use 

the word that adults used for the purposes of self-regulation. Make-believe play gives 

a unique context which supports self-regulation through a system of roles and 

corresponding rules (Vygotsky, 1978). 

2.5.1.3 Individual accountability, Knowledge building and ZPD  

Johnson and Johnson identified individual accountability as the part that makes 

most students work, and do the task, test, verbal question, or something that makes 

them know that they have to understand what’s being taught (Johnson & Johnson, 

1983). The group must know who needs more assistance, encouragement and support 

(Johnson & Johnson, 1993). The purpose of cooperative learning groups is to make 

each member a stronger individual and responsible for doing high-quality work in 

order to achieve their goals (Johnson & Johnson, 1999).  

Johnson and Johnson’s notion about the importance of individual 

accountability in cooperative learning groups is closely aligned with Scardamalia’s 

(2002) notion of epistemic agency subsumed within her principles for knowledge-

building activity by students. According to Scardamalia (2002), the development of 

epistemic agency in students is a necessary condition for the transition from teacher 

dominated classroom activities towards the students taking the responsibility for their 

own learning. Brett (2002) supported the idea that it is possible that the teacher can 

make the students work by developing epistemic agency. This can be manifested by 

students taking responsibility for their learning elements: for example, the purpose of 

the study, the motivation of the students and the evaluation of their understanding 

(Brett, 2002). 

When the child receives assistance from others in his or her social 

environment, the child gradually develops himself or herself as an individual (Seng, 
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1997). A child’s development involves presenting actions that stimulate the child 

within their zone of proximal development (Doolittle, 1995).Within ZPD concept, 

the interactions with other children or adults influence the outcome of the child’s 

development. Vygotsky (1987, p.209) argued, “The zone of proximal development 

has more significance for the dynamics of intellectual development and for the 

success of instruction than does the actual level of development”.  

2.5.1.4 Social skills, Tools and signs and ZPD 

Krantz, McDermott, Schaefer and Snyder (2003) stated that the goal of 

teaching social skills is to facilitate students to develop self-discipline, to control 

their behaviour and their responsibility and demonstrate respect for themselves and 

others. Johnson (1990) noted that contributing to the success of cooperative learning 

requires interpersonal and small group skills. Sharan (1990) supported Johnson and 

Johnson (1990) by stating that students must be taught interpersonal and small group 

social skills. Social skills can be defined as students learning how to listen to others, 

how to speak in a group, and to practice taking turns (Johnson & Johnson, 1983). 

People must be taught leadership, decision making, trust building, communication, 

and conflict management skills (Johnson & Johnson, 1999). Students should learn 

about social skills and how to use them to work together effectively to achieve their 

mutual goals. Teamwork and task work are important in cooperative learning 

(Johnson & Johnson, 2004).  

Cooperative learning and socio-cognitive development theory both point to the 

fact that the development of social skills is necessary for human development and 

growth. Vygotsky’s socio-cultural theory looks at human development by stressing 

the importance of specific social processes. Children’s minds, skills, and 

personalities develop as they take part in cooperative learning with skilled peers on 

tasks that are within their zone of proximal development, and incorporate what 

expert tutors teach them into what they say to themselves.  

Social interaction can encourage the development of cognition and language. 

Steele (2001) believed that communication and language are cultural tools, as well as 

human instruments of communication. Vygotsky (1978) supported that the language 
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of verbal instruction, and being able to use the language to guide one’s own 

activities, presents the child with the motive to be involved in collaborative learning: 

Signs and words serve children (or learners) first and foremost as a 

means of social contact with other people. The cognitive and 

communicative functions of language then become the basis for a new 

and superior form of activity in children (or learner). (pp. 28-29)  

Thus, Vygotsky believed that the development of social skills is a necessary 

criterion for human development and growth (Doolittle, 1995). In the cooperative 

learning classroom, by carefully involving students in appropriate activities, the 

teacher can create the ZPD so that every child may develop understanding of 

culturally established concepts (Steele, 2001).  

2.5.1.5 Group process skills, Self evaluation and ZPD 

The purpose of group process skills is to clarify and improve the effectiveness 

of the members in contributing to the collaborative efforts to achieve the group’s 

goals (Sharan, 1990). Johnson (1983) describes group processing as the time at the 

end of the class in which to reinforce the quality of group performance. It includes 

academic and social aspects of group functioning. In order to achieve group goals, 

students in cooperative learning groups have to work together effectively. Group 

process skills may be described as reflecting on a group session, for example, to 

describe what member actions were helpful and unhelpful, what actions should 

continue or change.  

Group process skills occur when group members discuss how well they are 

achieving their goals and improving their cooperation. They need to describe which 

member’s actions are beneficial and which are not and to decide what activities need 

to be continued or changed. The students should engage in group processing and 

define, identify and discuss problem solving (Johnson & Johnson, 1999). The group 

will analyse their effectiveness in performance and their ability to work together, 

with emphasis placed on continuous improvement in quality of learning and 

teamwork. The outcome is that members should gain a higher academic level than if 

they work alone (Johnson & Johnson, 2004). 
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Teachers should monitor students to verify that students are learning the 

intended material. Teachers also need to be careful in assigning tasks that are in each 

child’s zone of proximal development (Doolittle, 1995). Vygotsky believed that an 

important part of children’s learning is conditional on their regular self-evaluation of 

their own progress within their zone of proximal development (ZPD). The self-

evaluation is essential for the group’s success and for individuals to be challenged 

within their zone of proximal development. Doolittle (1995) stated that all 

participants, including the teacher, the student and group members, should be 

actively engaged in these teaching and learning activities. Each member must 

evaluate the current lesson to determine if the lessons are suitable for ongoing growth 

and how they are affecting each student’s ZPD.  

2.5.2 PHASE 2: CONSTRUCTION OF FINAL CONCEPTUAL FRAMEWORK 

In this phase, the initial conceptual framework was integrated with key notions 

derived from an analysis of the research literature about Thai classroom culture to 

construct the final conceptual framework that was used to inform the research study. 

The final conceptual framework presented in Figure 2.2 below, indicates how the five 

key components represented in Threads 1-5 of the initial conceptual framework (see 

Figure 2.1) were modified to take cognisance of Thai classroom culture.  

As shown in Figure 2.2, research about classroom culture in Thai schools has 

found that students in most Thai primary school classrooms do not learn through 

participation or that students have poor participation in group activities. 

Implementation of the notions subsumed within the five threads identified in the 

initial conceptual framework could address this issue. For example, teacher 

interventions informed by an integration of key notions subsumed within Thread 1 

(Positive Interdependence, Cognitive scaffolding, motivation and ZPD) could provide 

Thai students and teachers with the some of the theoretical and practical knowledge 

necessary for the implementation of cooperative learning in Thai schools. Thai 

students would learn to understand that everyone needs to work as a team. 

Furthermore, organising students to work as a group by utilising scaffolding based on 

the ZPD could improve the students’ participation and increase their in-class 

discussions and knowledge building. Thai students would gain academic knowledge 
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and social experience from the interaction with their more capable peers and their 

teacher. Learning from their teachers that effective cooperative learning could 

improve their academic achievement and social skills also would do much to 

motivate the Thai students to engage them in cooperative group learning. 

 

Figure 2.2. Final conceptual framework. 

The students in Thai classrooms tend not to confront problems. This could be 

due to lack of confidence (Figure 2.2). Cooperative learning strategies and skills 

subsumed within Thread 2 (Face to face interaction, Self regulation and ZPD) 

provide students with the means to address this issue. Strategies and skills subsumed 

in this thread would encourage Thai primary school students to face difficult 

situations by promoting higher-quality decisions. These strategies and skills would 

facilitate their friends’ efforts to complete the task in order to achieve their group 

goal. Students can promote face to face interaction by developing their self-

regulation. When students have increased their self-regulation, they can work with 

others to complete specific problems. They have more confidence to work with one 
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another. Students also have the capability to interact with others in the group (ZPD). 

This is beneficial to the individual goal and relates to the group goal as well. 

The key notions subsumed within Thread 3 (Individual accountability and 

knowledge building) could provide Thai students and teachers with some of the 

theoretical and practical knowledge necessary for the implementation of cooperative 

learning in Thai schools. Individual accountability and epistemic agency subsumed 

within the principles for knowledge building formulate the students’ stronger 

individual growth and responsibility for their own learning. This key notion could 

change Thai students from passive learners to proactive learners. The students have 

more responsibility for their own learning. Moreover, the implementation of 

cooperative learning integrated with socio-cultural theories should be an effective 

method that drives Thai students to pay attention to their own learning and gain 

knowledge building from social interaction (ZPD). 

The development of social skills is necessary for human development 

(Vygotsky, 1987). Thai students need to learn to speak in the group, practice taking 

turns, improve communication and conflict management skills. Teachers need to 

inform students that group skills could be linked to the success of their individual 

goals (ZPD). As presented in Figure 2.2, the review of literature found that Thai 

students smile, but remain silent. Thai students want to answer but do not ask 

questions and they are very reserved and reluctant to speak, so they won’t answer. 

The assumption could be drawn from those problems that students lack social skills 

and knowledge. Teachers could solve those problems by integrating the key notions 

subsumed within Thread 4 (Social skills, Tools and Signs and ZPD) in their 

cooperative learning classrooms. The key notion in thread 4 could provide teachers 

with some of the theoretical and practical knowledge required for the implementation 

of cooperative learning in Thai schools. Students can also be confident to express 

their opinions based on their own knowledge and social skills. Students could be able 

to decide the appropriate language and tools to communicate with others (Tools and 

Signs). When the students, especially Thai students who remain silent, understand 

social skills techniques, they are able to answer or ask questions.  

The literature review shows that Thai students find it difficult to admit that 

something is wrong and they take criticism badly. This could obstruct students’ 
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ability to learn. When the teachers implement cooperative learning in their 

classroom, they need to pay attention to group process skills, self evaluation and 

ZPD. Integrating Thread 5 in the initial conceptual framework with teaching and 

learning in Thai classrooms would improve efficiency and reflect the value of the 

group’s performance. The students gain knowledge in the evaluation of their 

performance in the group and this can challenge their academic achievements. 

Students will also improve their social experience. Self-evaluation is essential for the 

group’s success. If Thai students understand the concept of self-evaluation and group 

process, they might appreciate that it is acceptable to interact with other students and 

the teacher and to admit that evaluation is a process of improving their performance 

in the classroom. 

2.6 CONCLUSION 

Evidence from the research literature reviewed in this chapter generally 

indicates that cooperative learning can improve academic achievement, motivation, 

self-regulation and self esteem of students. It seems that students gain benefits from 

the other participants including their peers and teachers. The groups create a 

community of support, help and encourage each other in order to achieve the group 

goal.  

However, success in using the cooperative learning methods depends on the 

teachers’ skill and experience, the classroom environment, the type of students 

participating, the subjects taught and the social culture. A majority of the studies in 

cooperative learning showed a positive result from the use of cooperative learning in 

primary classrooms. A very small number showed negative results, with the balance 

showing that the cooperative learning method does not affect everything in the 

classroom. Students with intellectual disabilities, as well as those without intellectual 

disabilities, were involved in the studies.  

In summary, socio-cognitive development theories provided the framework for 

investigating the implementation of cooperative learning in classroom. Within the 

framework, key notions from socio-cognitive development theories were integrated 

with key notions from social learning theory of Johnson and Johnson (1999) and 

behaviourist theory (Slavin, 1995; Morgan, 2003).  
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3. 
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Chapter 3:  Research design 

3.1 INTRODUCTION 

The purpose of this study was to develop and evaluate a model to inform the 

implementation of cooperative learning within Thai primary school mathematics 

classrooms. In order to achieve the purpose of the study, the following research 

questions were addressed: 

1. What factors need to be addressed in teacher professional development 

programs in order to facilitate cooperative learning in Thai mathematics 

classrooms? 

2. What factors influence the implementation of cooperative group learning 

strategies and academic achievement in Thai primary school mathematics 

classrooms? 

3.2 METHODOLOGY 

Three possible research methodologies were considered for implementation in 

this research study: a quasi-experimental methodology, a design experiment 

methodology, or an action research methodology.  

Quasi-experimental methodologies were rejected for the following reasons.  

First, the time constraints and the limited number of student (n =64) and teacher 

participants (n=2) located in the Thai primary school made the establishment of 

treatment and control groups impossible. Second, the limited number of participants 

made the probability of generating statistically significant differences between 

treatment and control groups well nigh impossible. However, the major reason for 

not utilising a quasi-experiment methodology was not due to these two pragmatic 

issues. The major reason was that a quasi-experimental methodology would tend to 

produce more etic than emic data.  Etic data represents the researcher’s imposed view 

of the situation (Krippendorf, 2004). However, emic data (Krippendorf, 2004), that is 

data from the perspective of the participants, informed by their perspective or frames 
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of reference was the form of data most needed to meet the overall purpose of the 

study: namely to generate a model to inform the implementation of cooperative 

learning within Thai primary school mathematics classrooms.  

If the context provided by Thai primary school had enabled the study to 

progress through multiple iterations over the course of many months or even years, a 

design experiment methodology would have been a most appropriate methodology. 

Design experiments are designed to carry out formative research to test and refine 

educational design, based on theoretical principals derived from previous research. 

According to Collins, Joseph and Bielaczyc (2004, p. 21):     

Design Experiments bring together two critical pieces in order to guide 

us to better educational refinement: a design focus and assessment of 

critical design elements. Ethnography provides qualitative methods for 

looking carefully at how a design plays out in practice, and how social 

and contextual variables interact with cognitive variables. Large-scale 

studies provide quantitative methods for evaluating the effects of 

independent variables on the dependent variables. Design Experiments 

are contextualized in educational settings, but with a focus on 

generalizing from those settings to guide the design process. They fill a 

niche in the array of experimental methods that is needed to improve 

educational practices.  

However, the time and curriculum constraints established by the Thai primary 

school only enabled the research study one iteration over the course of ten weeks. 

This was one of the major reasons for rejecting a design experiment methodology. 

There were, however, other philosophical, non-pragmatic reasons for preferring to 

use an action research methodology rather than a design experiment methodology. 

The design experiment and the action research methodologies differ 

significantly in the set of priorities through which the central goals are realized. 

Action research is primarily concerned with the improvement of instruction in the 

classroom of its setting, and draws a theoretical hypothesis out of particular instances 

of that improvement. In contrast, the design experiment emphasizes the creation and 

development of theories of learning, with the improvement of learning process in a 

particular classroom seen as the secondary goal (Cobb et al., 2003).  In this particular 
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study, the improvement of learning process in particular classrooms was not seen as a 

secondary goal.  

Another reason for adopting the action research methodology was the belief 

that the quality of the professional development would be enhanced through the 

involvement of the participating teachers in the design and implementation of the 

classroom learning experiences – a vital component of the action research. 

Action research collects information about classroom teaching, students’ 

learning and particular educational settings (Mills, 2000; Creswell, 2005). Action 

research is useful in many situations and provides a research design that encourages 

cooperation between the school and other participants that can facilitate teaching and 

learning. It is designed to help teachers solve specific educational problems. It also 

provides an opportunity for teachers to engage in self-development. Multiple 

purposes for using action research were identified in Creswell (2005):  

Educators aim to improve the practice of education by studying issues or 

problems they face. Educators reflect about these problems, collect and 

analyse data, and implement changes based on their findings. In some 

cases, the researcher solves a local, practical problem, such as a 

classroom issue for a teacher. In other situations, the researcher seeks to 

empower, transform, and emancipate individuals from situations that 

constrain their self-development and self-determination. (p.550) 

Burns (2000) identified seven purposes for utilizing action research in schools 

and classrooms. First, action research provides the means of remedying problems 

diagnosed in specific situations. Second, action research can facilitate in-service 

training which provides the teacher with new knowledge and methods. Third, action 

research introduces new approaches to teaching and learning into an ongoing method 

that normally inhibits improvement and modification. Fourth, action research 

concentrates on improving the poor communications between the teacher and 

researcher. Fifth, action research employs a flexibility option to solve classroom 

problems. Sixth, action research provides a technique for studying human resources 

and human relations, and morale. Seventh, action research assists job analysis 

(Burns, 2000). 
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Action research was therefore the methodology preferred for this study.  It 

allowed for gathering information about teaching and learning in the two Thai 

mathematics classrooms. The two teachers were able to reflect on classroom 

problems and implement changes based on their reflections. This method provided a 

means for two Thai Primary School mathematics teachers to improve their practices 

of “taking action to do so by participating in research” Creswell (2005, p. 550). The 

action research methodology utilized in this study was based on the work of Creswell 

(2005), Burns (2000) and Stringer (1999; 2008).  

Stringer (2008) describes an Action Research Cycle consisting of three phases 

in each cycle: Look, Think, and Act (see Figure 3.1). In the Look phase, the focus is 

on gathering data. In the Think phase, the focus is on analysing data, whilst in the Act 

phase, the focus is on reporting results. Stringer (1999; 2008) defined the importance 

of the look phase as building a picture in order to help the stakeholders understand 

topics they are experiencing. The look phase describes who is involved, what is 

happening, and the how and where the activities occur. The think phase is where the 

interpretation in depth of the topic or the issue and identifying priorities for the action 

are made. Through these actions, the researcher is able to develop a clear 

understanding of the events or problems. The Act phase defines the actions emerging 

from the reflection. It involves devising a plan and the implementation of activities, 

encouraging individuals to carry it out and evaluating of these steps in order to 

achieve the goals. 

Figure 3.1. The Look-Think-Act Research Cycle (adapted from Stringer, 1999 p. 19). 

Stringer’s Look-Think-Act cycle was modified for the present study as shown in 

Figure 3.2. In this figure, two cycles are depicted. In Cycle 1, research question 1 was 
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considered. That is, Cycle 1 related to the professional development of the teachers. 

The Look phase became the Planning phase, where teacher interviews were 

conducted, and the classroom contexts were considered. The Think phase became the 

Researchers Reflection phase, where the process and outcomes of the initial 

cooperative learning professional development was considered by the researcher. The 

Act phase became the Training of the teacher phase – that is, their professional 

development in the use of cooperative learning in their mathematics classrooms.   

 

 Research Question 2 was considered in Cycle 2. That is, Cycle 2 related to the 

cooperative learning experiences for the children in their mathematics classrooms.  

 

Figure 3.2 The initial 2-Cycle Action Research used in study 

 

 The Look phase became the Discussion phase, where the two teachers and the 

researcher discussed the plan for implementing cooperative learning into their 

classrooms. The Think phase became the Researchers Reflection phase, where the 

process of the initial cooperative learning professional development was considered. 

The Act phase became the Implementation phase of the cooperative learning 

experiences in the classroom – that is, the teachers teaching mathematics via a 

cooperative learning strategy. As is indicated in figure 3.2, the look, think and act 

phases went through two iterations in both of the classrooms. For example, in the 

Grade 3 classroom, the look, think and act phases occurred during both the geometry 

and fractions sequences of lessons. 
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3.3 PARTICIPANTS 

The study was conducted in a private primary school in Chiang Mai Thailand. 

Two of the participants in the action research study were two primary school teachers 

who taught mathematics to Grade three and Grade four students. In order to select the 

teachers for this study, non-probability sampling - convenience sampling - was used 

because they were available, convenient and manifested some characteristics the 

investigator sought to study (Creswell, 2005). Prior to the study, permission and 

ethical clearance was sought and granted. (See Appendices A, B and C). 

The other participants in this action research study were the selected teachers’ 

Grade 3 and Grade 4 students. There were 32 students (19 girls and 13 boys) in 

Grade 3 and 32 students (17 girls and 15 boys) in Grade 4. The students were of 

mixed-ability academically and ranged from high- to middle- to low-achievers. The 

students in both classes came from mid- to high-socioeconomic status backgrounds. 

3.4 INSTRUMENTS 

The following four methods of data collection were utilised in this study: 

1. Classroom observations 

2. Teacher interviews 

3. Survey of students’ attitude towards cooperative learning in their 

mathematics classes. 

4. The Scoring of Students’ Team Average.  

As shown in Table 3.1, this set of data collection provided methodological 

triangulation (Cohen, Manion, & Morrison, 2003). Methodological triangulation is an 

attempt to improve validity by combining various methods of collecting data in one 

study. The methodological triangulation used in the study aided the process of the 

depiction of the richness and complexity of the mathematics classroom in a Thai 

primary school.    

 

 



 

Chapter 3:  Research design 71 

Table 3.1 

Data Collection and Research Questions 

Research questions Observation Interview Survey Score of 

Students’ 

Team 

Average 

What factors need to be addressed 

in teacher professional 

development programs in order to 

facilitate cooperative learning in 

Thai mathematics classroom?  

* * * * 

What factors influence the 

implementation of cooperative 

group learning strategies and 

academic achievement in Thai 

primary school mathematics 

classrooms? 

*  * * 

 

3.4.1 CLASSROOM OBSERVATION 

The purpose of the classroom observations in this study was to understand how 

the Thai teachers facilitated cooperative learning in mathematics classrooms and how 

the Thai students reacted to and participated in cooperative learning in mathematics 

classrooms. 

The observations were conducted by the researcher on Grade 3 and Grade 4 

classes at different times during cooperative learning classes. Video recording, 

audiotapes, and photographs were used to supplement observation data. The 

classroom behaviours that were noted during the observations focused on: 

1. The teachers’ implementation of cooperative learning into their 

classrooms. In particular, the observations focused on: 

a. How the teachers introduced and attempted to maintain 

cooperative learning social skills 

b. How the teachers engaged in modelling the reinforcing the 

group cooperative learning activities of the students 

c. How the teachers cognitively scaffolded the learning  of 

cooperative learning social skills and of the mathematics 
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d. How the teachers were incorporating the theoretical constructs 

introduced to them in the preparation phase into their 

implementation of cooperative group learning into their 

classrooms. 

2. The students’ engagement in and reaction to cooperative learning. In 

particular, the observations of the students focused on: 

a. What cooperative learning social skills were being utilised and 

progressed on by the students 

b. How well the students were using the cooperative group 

learning skills to advance their mathematical knowledge 

c. The levels of peer tutoring and peer assessment adopted by the 

different groups of students 

d. How the peer relationships adopted by the groups of students 

influenced their operation as a cooperative learning group. 

3.4.2 TEACHER INTERVIEWS 

The researcher conducted two formal interviews at the start and at the end of 

the study. The interviews took about an hour to complete and were tape recorded and 

transcribed for analysis. 

The purpose of the initial interview was to obtain information about the 

teachers’ classroom experiences, teacher and student roles, and students’ academic 

achievement in mathematics, grouping procedures, teachers’ concerns about their 

student’s group work, the benefit of group work, and their perspectives about 

cooperative learning. The questions utilised in this interview (adapted from Siegel, 

2005, p.349) are listed as follows: 

1. What grade do you teach? 

2. How many years have you been teaching? 

3. How long have you been teaching at this school? 

4. Please describe your students in general. 

5. Please describe your mathematics classroom activities. 



 

Chapter 3:  Research design 73 

6. What is your personal definition of cooperative learning? 

7. How did you arrive at that definition? 

8. What are the essential elements of cooperative learning? Why? 

9. What are the major goals of education in your opinion? 

10. What do you think is the teacher’s role in cooperative learning instruction? 

11. What do you think is the student’s role in cooperative learning instruction? 

12. What do you believe are the advantages of cooperative learning? 

13. What do you believe are the disadvantages of cooperative learning? 

The second interview sought to obtain information about the teachers’ 

understanding of cooperative learning after they had experimented with cooperative 

learning in their classrooms, and had them describe their use of cooperative learning 

in their mathematics classroom. These second teacher interview questions (adapted 

from Siegel (2005, p.349) can be seen below: 

1. What is your personal definition of cooperative learning? 

2. What do you believe are the advantages of cooperative learning? 

3. What do you believe are the disadvantages of cooperative learning? 

4. How do you plan for a cooperative learning lesson? 

5. How often do you use cooperative learning? 

6. Describe cooperative learning in your math classroom. 

7. How do you establish the five aspects of cooperative learning, Zone of 

Proximal Development (ZPD), cognitive scaffolding, cultural tools, signs, 

and epistemic agency? 

3.4.3 THE SURVEY OF STUDENTS’ ATTITUDE TOWARD COOPERATIVE LEARNING 

IN THEIR MATHEMATICS CLASSES 

A survey of student attitudes was conducted at the conclusion of the classroom 

implementation of the cooperative learning. This survey helped the study in terms of 

determining individual student’s opinions and provided useful information to 

evaluate the cooperative group learning program being implemented in the school 
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(Creswell, 2005). The student surveys set out to identify the students’ opinions 

regarding certain key aspects about cooperative learning, such as sharing ideas, 

sharing materials and working together in a small group. The survey in this study was 

conducted during the Post-implementation phase and asked the following questions:  

1. Do you enjoy working with other students in groups? Why or Why not? 

2. What did you do to help your friends in the group? 

3. What did your friends do to help you in the group? 

4. Do you work well in a group? Why or Why not? 

3.4.4 THE SCORING OF STUDENTS’ TEAM AVERAGE  

A  Student Team Average Score (Slavin, 1995) was calculated to show changes 

in group knowledge acquisition as determined by a short mathematics test. The Team 

Average Score is an aggregate score based on individual scores. It measures how 

much knowledge a team has learnt and cooperated together, rather than how much an 

individual has learnt by themselves. The pre-test and post-test questions were similar 

in content but the numbering and the order of questions were different. The 

instructional materials used in this study were based on the school curriculum and the 

teachers’ lesson plans. 

3.5 PROCEDURE AND TIMELINE 

Prior to the procedure of the study, the researcher obtained permissions from 

the school’s director and the parents of Grade 3 and Grade 4 students. 

The study proceeded in four phases: 

Phase 1: Development of initial conceptual framework 

Phase 2: Teacher preparation (1.5 weeks) 

Phase 3: Pre-implementation planning (0.5 week) 

Phase 4: Implementation (6 weeks) 

Phase 5: Post-implementation 

Phase 6: Model development  
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3.5.1 PHASE 1: DEVELOPMENT OF INITUAL CONCEPTUAL FRAMEWORK 

The initial conceptual framework to inform the planning and implementation of 

this study was developed from an analysis and synthesis of the research literature 

from the fields of social interdependence theory (Johnson & Johnson, 2002), 

behaviourist learning theory (Johnson & Johnson, 2002; Slavin, 1995), and socio-

cognitive development theory (Johnson & Johnson, 2002; Morgan, 2003; 

Scardamalia & Bereiter, 2002). The initial conceptual framework derived from the 

analysis and synthesis of the research literature is presented in Figure 2.2 in the 

concluding section of Chapter 2. 

3.5.2 PHASE 2: TEACHERS PREPARATION (1.5 WEEKS) 

The researcher interviewed both teachers before their training in cooperative 

learning and socio-cognitive-based learning. The first teacher interviews were 

conducted in a face-to-face situation. Data from these interviews provided the 

researcher with a general idea about the teachers’ perceptions of the classroom 

situations, the teachers’ experiences, the teachers’ backgrounds, and the teachers’ 

opinions about cooperative learning prior to the intervention. The design of the 

questions administered to the teachers was informed by the initial conceptual 

framework. 

An iterative process such as that illustrated in Figure 3.2 was utilised to prepare 

the teachers for the implementation of cooperative and socio-cognitive-based 

learning in their classrooms. The content of the in-service teacher training workshops 

which is listed in Table 3.2 below was derived from the five threads contained in the 

conceptual framework presented in Figure 2.2.  

The conduct of these workshops was influenced by many of the ideas and 

principles developed by Snyder (1993), Alexander and Murphy (1998), Lisa and 

Devlin (2008), DuFour (1991), and Bullough (2007).  However, because of the time, 

curriculum and contextual constraints imposed on the research study by the Thai 

school setting, not all of the principles and ideas for in-servicing teachers proposed 

by these researchers could be implemented. For example, the in-service preparation 

workshops utilised teachers’ prior knowledge as a starting point (Snyder, 1993), 

identified gaps between current reality and the desired future (DuFour, 1991), 
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provided teachers with only one or two key points at a time (Lisa & Devin, 2008), 

and where possible incorporated humour (DuFour, 1991). However,  many other 

principles and ideas such as providing teachers with more time to work with others 

and with more capable people (such as more experienced teachers and other experts), 

extensive peer teaching and engaging technology in the in-service program were not 

able to be incorporated into the program. 

It was envisaged that when teachers had completed the workshops, they would 

be able to: 

1. Understand how cooperative and socio-cognitive-based learning strategies 

can help their students’ learning of mathematics. 

2. Create a classroom environment that motivates students and encourages 

them to work in teams. 

3. Organise and manage cooperative learning lessons in ways that facilitate 

improved teaching and learning. 

The teachers were trained by the researcher to use the Students Teams 

Achievement Division (STAD) method (see Section 2.4.6) and the five basic 

elements of cooperation (Johnson & Johnson, 1993) before using the cooperative 

learning with STAD method in their classroom activities. The training program 

provided information on cooperative learning, ZPD, cognitive scaffolding, cultural 

tools and signs, and knowledge building (epistemic agency). The training program 

focused on the structure and management as it related to the implementation of the 

STAD method. Slavin (1995) suggests that STAD is a good model for teachers who 

are new to the cooperative approach.  

The workshops were conducted during a 1.5 week period in this phase of the 

research study. This was done to situate the learning of many of the teaching skills in 

contexts meaningful to the two teachers. The content of each of the five workshop 

sessions is described in Table 3.2. 
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Table 3.2 

Content of Five Sessions of Teachers’ Workshop 

Session Workshop Content Theoretical Foundations 

1 Cooperative Learning 

 

Introduction of STAD (Student Teams 

Achievement Division) Model 

Social cultural theories of learning 

(Johnson & Johnson, 2004),(Artzt & 

Newman, 1999), (Slavin, 1995), 

(Grineski, 1993)   

(Vygostsky, 1978;1981), (Rogoff, 

1990) and (Scardamalia, 2002) 

2 Social Skills 

Encouraging Participation 

Teaching teamwork skills (teacher roles) 

Motivation 

(Johnson & Johnson, 1987;1999;2004) 

 

 

(Johnson & Johnson, 1999; 2004) 

 

 

(Graves, 1991), (Ryan & Deci, 1999) 

3 Face to Face Interaction 

Self-regulation 

Cognitive scaffolding 

Cultural tools and signs 

(Johnson & Johnson, 1983; 1993) 

 

(Rojas-Drummond et al., 1998) 

(Kozulin et al., 2003) 

(Vygotsky, 1978) (Hausfather, 1996), 

(Clarke, 2001), (Mason, 2000), 

(Langford, 2005), (Holton & Clarke, 

2006) 

4 Positive Interdependence  

 

Knowledge building including notions of 

individual accountability and epistemic 

agency. 

Group process 

Self-evaluation 

(Johnson & Johnson, 1983;1993;1999)  

 

(Scadamalia, 2002) and (Brett, 2002) 

(Johnson & Johnson, 1993) 

(Vygotsky, 1978) 

5 Discussion and Summarize (Cooperative 

learning, STAD, Social skills poster, T-chart, 

Role cards, Scaffolding and Group process). 

(Johnson & Johnson, 1994) and 

(Slavin, 1995)  

 

(See Appendix F for the PowerPoint presentation of each of the five sessions.) 
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3.5.3 PHASE 3: PRE-IMPLEMENTATION PLANNING (0.5 WEEK) 

The researcher and teachers chose mathematical areas of focus and developed 

action plans for the curriculum unit to be implemented in Phase 4. The researcher and 

teachers were aware of the necessity to comply with the school curriculum and so the 

study was conducted alongside the existing school curriculum so that it would not 

interfere with current classroom syllabi. Some of the issues to be considered during 

the planning of the curriculum units were:  

1. Teaching cooperative learning strategies to students.  

2. Surveying students’ conception of and attitudes towards cooperative 

learning. 

3. Assigning students to Teams and providing summary sheets. 

4. Organizing a class presentation.  

5. Assisting group activity by using the model of ZPD, cognitive scaffolding, 

cultural tools, signs, and epistemic agency as discussed in Chapter 2.  

6. Organizing the individual test procedure, scoring, and rewards for the 

student groups. 

7. The necessity to design mathematical tasks that were not only relevant and 

intrinsically interesting (c.f., Williams, 2002) but also sufficiently complex 

to facilitate knowledge-building discourse amongst the team members 

(c.f., Cohen, 1994). 

The components of the action research process (Cycle 1 in Figure 3.2) for looking, 

thinking, and acting in the teachers’ preparation Phase and Pre-implementation Phase 

are shown in Table 3.3.  
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Table 3.3 

Teachers’ Preparation Phase and Pre-implementation Phase 

Research Cycle Technique Activities 

Look Teachers’ first interviews 

 

The researcher interviewed 2 

teachers before 5 workshop 

sessions started. 

Think 

 

Interpretation informed by initial conceptual 

framework 

Researcher analysed the 

information to identify the 

teacher perception. 

Acting 1. Five teacher preparation workshops 

 

2. Teachers’ discussion 

Teachers learnt many 

cooperative group work 

teaching skills 

Teachers engaged in organizing 

the development of cooperative 

learning in their classroom 

 

3.5.4 PHASE 4: IMPLEMENTATION (6 WEEKS) 

The implementation phase included 2 weeks of social skill training for the 

students and 4 weeks of application of the cooperative learning skills in lessons 

focusing on learning geometry and fractions for Grade 3 and time and measurement 

for Grade 4. Table 3.4 shows the components of the action research process (Cycle 2 

in Figure 3.2) for looking, thinking, and acting in development of cooperation 

learning skills.  

The researcher and the two teachers assigned Grade 3 and Grade 4 students to 

teams of four students. The method of assigning students to teams (Appendix H) 

started from ranking students, on paper, by using their final mathematics grades as 

determined by previous classroom examinations, then dividing the number of 

students in the class by four. The researcher then assigned students to teams; each 

team was composed of students, whose performance levels ranked from low to 

average to high, thus ensuring the average ability of each team is similar. 

The researcher observed both classrooms during the 6 weeks of the 

implementation. Observations were made 3 times a week for 50 minutes in each 

class. During the observation period, the researcher facilitated the teacher associated 
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with the classroom teaching, solving the classroom problems and investigating the 

students’ collaboration. 

Table 3.4 

Development of Cooperation Learning Skills 

Research Cycle Technique Activities 

Look Recording the information from 

discussion and workshops. 

The researcher collected the 

data from 5 teachers’ 

workshops and teachers’ 

discussion.  

Think Problem analysis The researcher and teachers 

identified the problems that 

occurred during training of 

cooperative learning skills.  

Acting 1. Teaching 

2. Students’ worksheets 

Teaching cooperative learning 

skills to students. 

Worksheets were assessed to 

support cooperative learning 

activities. 

 

3.5.5 PHASE 5: POST-IMPLEMENTATION  

The major aims of this phase were to obtain information about: 

1. The two teachers’ understanding of cooperative learning and how they 

perceived cooperative learning in their mathematics classrooms; and 

2. Individual students’ attitudes about cooperative learning as they had 

experienced it. 

The major research activities during this post-implementation phase thus were 

the second teachers’ interviews and the survey of Grade 3 and Grade 4 students. The 

interviews took about 1 hour to complete and were tape recorded and transcribed for 

analysis. The surveys of students helped the study in terms of determining and 

providing useful information to evaluate cooperative learning in Mathematics 

classroom. 
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3.5.6 PHASE 6: MODEL DEVELOPMENT  

The outcomes of the analysis of data collected during the first five phases of 

the study were then synthesised into a model consisting of two sets of guiding 

principles to inform the successful implementation of cooperative learning in Thai 

primary mathematics classrooms. The first set of criteria was constructed for 

proposers and developers of professional development programs. Macro- and Micro-

level principles were included in this component of the model. The macro-level 

principles informed the design and structure of the in-service programs whilst the 

micro-level principles focused on the content to be included in the in-service 

professional development programs. The second set of criteria was constructed to 

inform Thai principals and teachers on how to successfully facilitate the introduction 

of cooperative group learning into their classrooms. 

3.6 DATA ANALYSIS 

Both grounded (Cresswell, 2005) and non-grounded approaches (Slavin, 1995) 

were utilised for the analysis of data in this study. A grounded approach adapted from 

Cresswell (2005) was utilised to analyse data derived from the observation, teacher 

interviews and surveys of students’ attitude toward cooperative learning in their 

Mathematics class. A non-grounded approach - the scoring of Students’ Team 

Average (adapted from Slavin, 1995) was utilised to analyse the students’ 

mathematical learning.   

To facilitate the process of the analysis of data, the researcher assigned code 

names for the participants so that they could not be identified. For example, the 

Grade 3 teacher was coded as Mrs Supa and the Grade 4 teacher was coded as Mrs 

Malee. Similar coding was used throughout the study such as Bob – Student 17 4A 

which means Bob (which is a Thai nickname), had a Student Individual Participant 

Number of 17, and was student in Grade 4 and a member of Team 4A.  This is 

further explained in Chapters 4 and 5. 

3.6.1 GROUNDED ANALYSIS OF DATA 

The researcher initially transcribed the teachers’ interviews and collected the 

results of the survey of students. The transcriptions then were translated from the 
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Thai language to English language. Following the transcription of the data into 

English, the data was coded using a Visual Model of the Coding Process in 

Qualitative Research based on Creswell (2005, p. 238) (see Figure 3.3). This coding 

was assisted by two native English speakers. This was to ensure that the Thai to 

English translations were as accurate as possible in the absence of a second Thai / 

English speaker. The analysis set out to identify the set of categories that were 

relevant to the themes of the study. The researcher wrote a summary description of 

each category.  

 

 

 

Figure 3.3 A Visual Model of the Coding Process in Qualitative Research (Creswell, 2005, p.238) 

 

The data from the survey of students were analysed in a manner similar to that 

of the teacher interview data. The outcomes of the analysis of the teacher interviews, 

the survey of students and the observation data then were collapsed into themes. 

These themes then were cumulated into a set of two categories that revealed 

similarities and differences in the two Thai teachers’ perceptions about cooperative 

learning. 

3.6.2  NON-GROUNDED ANALYSIS OF DATA 

  The analysis of data derived from the observation notes and the scoring of the 

STAD was achieved through non-grounded approach adapted from Slavin (1995). 

This analysis of data enabled the investigation of how much knowledge a team had 

halla
This figure is not available online.  Please consult the hardcopy thesis available from the QUT Library



 

Chapter 3:  Research design 83 

learnt and cooperated together, rather than how much an individual has learnt by 

themselves.  

The scoring of the STAD was conducted in the following way. First, the 

teacher calculated each individual student’s score. To calculate an individual’s score, 

the teachers recorded the students’ improvement on the quiz score sheet (Appendix 

D). The purpose of the base score (this study used pre-test as base score) and 

improvement points is “to make it possible for all students to bring maximum points 

to their teams, whatever their level of past performance” (Slavin, 1995, p. 80).  

Second, the teacher then filled out each team’s summary sheet with the names 

of the student team members (Appendix E). The team’s score sheet was developed to 

record each team member’s improvement points rather than raw quiz scores.  

Third, the team Average Score was calculated. To calculate the Team average 

score, each team members’ improvement points on the team summary sheet were 

summated. Then the total team improvement points were divided by the number of 

team members. Appendix G shows how Team Scores were be computed for Team 

3A. 
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4. 
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Chapter 4:  Results – Grade 3 Class 

4.1 INTRODUCTION 

In this chapter the results are presented in four major sections. The first section 

presents background information about the Grade 3 teacher (Mrs Supa) and her 

students. The second section discusses the results from classroom preparation and 

pre-implementation phases of the study. The third section presents the results from 

the classroom implementation phases of the study. The last section presents the 

results from the post-implementation phase and focuses on the teachers’ 

understanding of cooperative learning, her perceptions of cooperative learning in her 

mathematics classrooms, and the students’ opinions about cooperative learning as 

they had experienced it. 

4.2 BACKGROUND 

The Grade 3 teacher who participated in this study, Mrs Supa, had nine years of 

teaching experience in the private school. Prior to this study, her main method of 

addressing the needs of the low achievers was to give them simple exercises 

compared to the average and high achieving students. Most of the students in her 

class had told Mrs Supa that they believed mathematics to be a difficult subject. To 

address this issue, she used games, songs, or an education aid to motivate her 

students’ interest in the subject.  

Prior to this study, other than the use of peer tutoring of low achievers by high 

achievers, she had not employed cooperative group methods in her classroom. 

However, her comments about her major teaching goals indicated that she probably 

would be amenable to including collaborative group work in her classroom in the 

future.  

Mrs Supa’s major goals of education focused on the success of her students, 

namely that they understood her lessons, enjoyed study and were able to apply the 

knowledge they had learnt in class to their everyday lives. This is exemplified by the 

following comment: 
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The success of the students depends on them passing an exam, enjoying 

study, understanding the lessons, and having something that they can 

apply to their lives.  

There were thirty two students (19 girls and 13 boys) mainly from mid- to high-

socioeconomic status background in Mrs Supa’s class. Most of the students in this 

class turned nine years old during the Grade 3 school year. They were of mixed 

maths ability and included high achieving students (12 students), average achieving 

students (9 students) and the low achieving students (11 students). The high 

achievers and average achievers were required to help the low achievers by tutoring 

them or helping them to practice the content taught by the teacher until they 

understood the subject matter. The low achieving students in this class were not 

intellectually impaired.  

The analysis of the student data presented in this chapter is in the form of both 

individual responses and team responses. Therefore a naming code which indicates 

both individual identification and team identification was required. Thus, the 

following naming code was adopted to identify each student. This is shown in Figure 

4.1 

Pseudonym               Grade level 

                          

  Luck – Student 10 3A           Team name 

              

                      Student individual participant number 

                                      

Figure 4.1. Student coding system. 

 

The code indicates that this student had the pseudonym ‘Luck’ (which is a Thai 

nickname), had a Student Individual Participant Number of 10, and was a member of 

Team Grade 3A.  

 



 

Chapter 4:  Results – Grade 3 Class 87 

4.3 THE PREPARATION AND PRE-IMPLEMENTATION PHASES 

Five teacher preparation workshops were conducted during a 1.5 week period 

during the preparation phase of the study. These preparation workshops were 

prepared to situate the learning of many cooperative group work teaching skills in 

contexts meaningful to the teachers. At the beginning of each workshop, a sequence 

of PowerPoint© slides setting out the key points to be addressed in the workshop was 

presented to the two teachers. The researcher noted that in the five workshops, Mrs 

Supa showed much interest in learning cooperative learning teaching methods. She 

engaged in productive discussions with the Grade 4 teacher (Mrs Malee – see 

Chapter 5 for details of Mrs Malee and her Grade 4 students) and the researcher. 

Furthermore, she asked several questions regarding to the potential use of 

cooperative learning methods in her classroom. 

The pre-implementation phase occurred after the completion of the five teacher 

preparation workshops. During the pre-implementation phase, Mrs Supa planned first 

to instruct her students about the meaning of cooperative learning and then to teach 

them the benefits of cooperative learning. She felt that teaching her students the 

benefits of cooperative learning would help motivate them. Mrs Supa said:  

… we have to motivate them by telling them about the advantages in 

working in a cooperative group. I think if the students have a lot of 

motivation, problems will not occur. 

Mrs Supa indicated that she planned to introduce social skills to her students by 

giving them examples of real life situations, and then encouraging the students to 

work or discuss each real life situation by using their conversation and 

communication skills. The topics for the discussion were, “How do you work 

cooperatively with other people in your team?” or “When students graduate from 

university, students have to work with other people. Therefore, why is it important 

for them to know about social skills?” She then planned to summarise with her 

students the social skills and methods that can be used to help them understand each 

other. 

In order to create a positive attitude in the students, Mrs Supa said she would 

tell her students that everyone would obtain benefits from cooperative learning and 
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she would reward her students if they performed well in their group work. Mrs Supa 

said, “Everyone in the group will receive benefits from cooperative learning and it 

will not benefit only one person. I will reward them as a team with a certificate or a 

benefit of some kind to motivate them.” 

Mrs Supa indicated that in the first lesson, she would allow her students to 

choose their cooperative group role. She felt that her students would be able to 

choose the role card that aligned best with their personality. However, in the 

following lessons, she indicated that she intended to select each student’s cooperative 

group role because by then, based on her observations of the first cooperative lesson, 

she would be able to better ascertain the most appropriate role for each of the 

students.  

During the evaluation stage at the end of each lesson, Mrs Supa stated that she 

would attempt to scaffold her students’ thinking about group work and their learning 

of the mathematical content by asking them questions such as, “What did I do to help 

my friend in the group?”, “What did my friend do to help me?”. She felt that this 

would help the students to summarise their knowledge about cooperative group 

learning. Mrs Supa also indicated that during the evaluation stage at the end of each 

lesson, she might organize one student in each group to ask his or her friend whether 

they were successful or not in working with team members. 

Mrs Supa indicated that she felt that the system used to assign the students in 

mixed ability groups and the Student Teams-Achievement Division (STAD) sheet 

which she was introduced to in the preparation workshops was a good method for 

facilitating cooperative group work into her classroom. She thought she could use 

this knowledge to assign her students into many different activities within her 

classroom, and not just in mathematics. She also now felt that she had the knowledge 

to motivate her students about the advantage of team work if her students were not 

happy with the team that she organized for them.  

During the pre-implementation phase, Mrs Supa discussed with Mrs Malee and 

the researcher the criteria for grading the students’ Team average scores. The two 

teachers and the researcher helped each other to develop rewards and other methods 

for motivating their students. The rewards used in Grade 3 and Grade 4 classes were 

candy or stationery. At the conclusion of the pre-implementation phase, the two 
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teachers were asked to summarize their discussion and agree upon common criteria 

and rewards to motivate their students for working in cooperative group work. 

4.4 THE IMPLEMENTATION PHASE 

This phase begins with a description of the genesis and development of the 

group cooperative learning skills. Following this, the focus will be on the analysis of 

the relationships between the development of the cooperative learning group social 

skills and the learning of geometry and fractions. The implementation phase included 

two weeks of social skill training (3 times a week) with the students and the four 

weeks (3 times a week) in which the cooperative learning skills were applied in two 

sets of mathematics lessons (geometry and fractions).  

4.4.1 TEACHER’S STRATEGIES FOR DEVELOPMENT OF COOPERATIVE 

LEARNING SKILLS 

Teachers need to scaffold the development and maintenance of positive 

interdependence, individual accountability, face-to-face interaction, social skills, and 

group processes within their classrooms (cf., Johnson, Johnson & Holubec, 1998).  

4.4.1.1 Teaching and Developing Social skills  

In the first lesson on social skills, Mrs Supa began by discussing with her 

students their experience in working with friends in groups. She then got the students 

to discuss what problems they had had, and to elaborate on why these problems had 

occurred. At the conclusion of this discussion, Mrs Supa summarised what had been 

said and then pointed out to her students that the problems they had described could 

be ascribed to lack of certain social skills. Mrs Supa used this to justify to her 

students the need for them to learn these social skills. She also identified the 

following benefits for learning social skills: 

1. Increased acceptance by peers 

2. Increased self-esteem 

3. Increased opportunities for learning from peers 

4. Increased positive interactions within classroom 

5. Promotion of a happy classroom environment. 
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Mrs Supa then introduced the social skill T-chart poster (Chapter 2) to her 

students and explained exactly what students had to do to complete the poster. 

The students were seated individually and paid their attention to their teacher. 

Mrs Supa explained to the students the meaning of the “Sounds Like” and “Looks Like” 

columns in the T-chart. 

Mrs Supa began the second lesson by first revising with her students the 

benefits of learning the social skills. To consolidate this, she then got the class to 

look at and discuss the social skill T-chart poster from lesson 1. The students then 

were assigned to groups of two. She then revised with the students the rules for 

filling in the T-chart poster. When she was sure that the students were clear about 

what was required, she gave each group a T-chart worksheet. Mrs Supa then gave her 

students 10 minutes for working in groups to help each other to complete the 

worksheet. At the end of the lesson, Mrs Supa evaluated and gave feedback to the 

students in a whole class discussion. Mrs Supa gave the rewards to the three groups 

who she felt had produced the best ideas for inclusion in “Sounds Like” and “Looks 

Like” columns in the T-chart. 

The third lesson was a practice-the-skills lesson. The activities started with Mrs 

Supa showing a new social skills T-chart poster to the students. This chart listed the 

ten most popular skills from the students’ T-charts from the previous lesson. The 

students were asked to describe and act out these skills.  

In the fourth lesson, Mrs Supa assigned her students to groups of four. She 

explained to her students about the role card which listed four roles: 

Coordinator/time recorder, Writer, Reader (to read the question or information in the 

worksheet), and Corrector. 

Mrs Supa organised the team name activity which aimed to increase students’ 

positive interdependence by giving her students team name worksheets and informed 

them that they had twenty minutes to discuss team names with their friends. She 

evaluated her students’ group work at the end of the lesson. 

4.4.1.2 Geometry and Fraction lessons 

After teaching students social skills, the researcher and Mrs Supa provided the 

students with the knowledge and understanding of Student Teams Achievement 
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Divisions (STAD) as provided in Chapter 2. According to Slavin (1995) before 

beginning teamwork in the classroom, the teacher should explain the STAD method 

to the students and provide them with the team rules. For example, students have a 

responsibility for their team mates’ learning and to make sure that everyone in the 

team has learnt the material. No one is finished studying until all team mates have 

mastered the subject and before asking the teacher, students must ask their friends 

first in a quiet and polite manner.  

Table 4.1 shows the components of the action research process for looking, 

thinking, and acting in Cooperative learning: Impact noted during geometry lessons 

and fraction lessons. 

Table 4.1 

Cooperative Learning: Impact Noted During Geometry Lessons and Fraction Lessons 

Research Cycle Technique Activities 

Look 1. Participant observation 

 

 

2. Document revision 

Researcher observed teaching 

and learning of cooperative 

learning skills in mathematics 

classrooms. 

Teacher and researcher revised, 

corrected and evaluated 

students’ work. 

Think 1. Interpretation 

 

2. Problem analysis 

 

 

3. Classroom evaluation 

Teachers and researcher 

monitored students’ progress by 

considering students’ work.  

The researcher and teachers 

identified the problems that will 

occur during training of 

cooperative learning skills. 

The students’ feedback on how 

well they were achieving their 

goals and their group 

performance. 

Acting 1. Cooperative learning 

 

2. Worksheets 

 

3. Support 

Teaching Mathematics lesson 

by using cooperative learning 

technique. 

Students’ worksheets were 

carried out during the 

cooperative learning lesson. 

Teachers and students used the 

variety of techniques to support 

group work. 
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During the implementation of the geometry and fraction lessons, the following 

instruction sequence was utilised by Mrs Supa: 

1. Students completed the individual pre-test, which consisted of the 

sequence lessons of geometry (Appendix I) in the first week. They were 

then grouped into eight teams of four.  

2. Mrs Supa introduced the geometry to her students. The geometry in this 

class included common two- and three-dimensional shapes, 

transformations, similar figures, and ability to solve problems.  

3. Mrs Supa directly taught her student for fifteen to twenty minutes. Grade 3 

students then worked in cooperative groups for twenty to twenty- five 

minutes. Students had to work in their specific role. Students’ desks were 

put together in order to facilitate face-to-face interaction. Most of the 

students supported their friends in the group. They helped and encouraged 

each other.  

4. Mrs Supa’s classroom supervision involved the following. She walked 

around the classroom and supervised her students. She answered the 

questions, listened to her students’ conversation, reminded the students to 

support their friends, checked the students’ understanding of the lesson and 

assisted the students’ group work process. At the end of every class, Mrs 

Supa had a discussion and summary of the lesson and the exercises in 

worksheet. She corrected some errors, provided more explanation about 

the lessons, checked the students’ understanding of the lesson, and 

summarised the students’ group work.  

5. Mrs Supa selected the best group of the day and rewarded them with the 

candies or stationeries. The researcher noticed that the students in this class 

seem to be competing with other groups because of the reward. They 

provided great support for their friends and collaborated with their friends 

in order to be the best team of the day.  
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6. The students had the geometry individual post-test. The students’ geometry 

post – test is presented in Appendix J. Students took an individual test on 

the mathematical topics that they had studied after two group sessions. All 

the tests were graded by the teacher. The teacher then scored the Students’ 

Team Average scores as presented in Chapter 3. 

7. Students completed the individual pre-test, which consisted of the 

sequence for fractions (see Appendix K) in the third week. 

8. Mrs Supa introduced the fraction lessons to her students. The fraction 

lessons in this class included fraction recognition, reading fraction, largest 

fraction, smallest fraction, comparison of size, equivalence of fraction, 

unequal fraction, addition fraction and subtraction fraction. 

9. The cooperative learning classroom processing started over again in the 

sequence of fractions by following the instructions 3 – 5.  

10. At the end of week 6, Students completed the individual post-test, which 

consisted of the sequence of fraction (see Appendix L). All the tests were 

graded by the teacher. The teacher then scored the Students’ Team 

Average scores (see Chapter 3). 

The observations of the cooperative learning maths classes and data from the 

post-intervention interview with the teacher indicated that Mrs Supa utilised many 

group learning strategies in addition to peer tutoring of low achievers by high 

achievers and she also used mixed math ability groups. Mrs Supa also actively 

enhanced the team social skills and role play skills of the students in her classroom 

by modelling how the Grade 3 students could provide help and support their team 

members in their cooperative learning classroom.  

The classroom observations also noted that Mrs Supa tried to scaffold her 

students learning by the use of questions. For example, she asked her students, “Have 

you ever seen this question before?”, “Why do you answer the questions like this?” 

“Can you find another answer?” “Are there other opinions from your group?” She 

said that she used the questions to enhance their understanding of the math problems 

or the maths question. In each lesson, she always had one group in her mind to 

scaffold. But, she still scaffolded other teams as well.  
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Mrs Supa used tools and signs such as educational aids, rewards, funny 

conversations, and clear explanations to facilitate the students’ learning and 

collaboration with other students. She said: 

I use a funny conversation or a clear explanation to motivate them to 

work in a group. In geometry, I gave them the geometry pictures which 

were on one piece of paper per group and a pair of scissors. I let them cut 

out each picture and let them use these pictures to determine the 

difference in geometric shapes. 

The observations confirmed that Mrs Supa supported her students by smiling at 

her students, appreciating her students’ cooperation and using a soft voice with her 

students. She also used pictures and class room equipment.  

Mrs Supa told her students about their ability to affect the team’s score. She 

said she tried to make the students proud of themselves and told her students that 

they were very important in the group. Mrs Supa stated: 

The students will have more responsibility when they know that they are 

an important person in the group. They will try harder in their study 

because they do not want to disappoint their friends. Then they will gain 

the knowledge from working with friends. It makes students want to 

learn and work in a group. 

Mrs Supa encouraged her students to discuss the mathematics and group 

learning skills with their friends. She said, “I always listen to their conversations and 

motivate them to talk, discuss, and change their opinions. I helped them to have 

responsibility for their group and they have to analyse their new knowledge in each 

lesson”. Mrs Supa thus overtly scaffolded the development of what Scardamalia 

(2002) refers to as collective responsibility where students’ contribution to improving 

their collective knowledge is a primary purpose. According to Scardamalia, the 

development of collective responsibility is a necessary condition for knowledge-

building classrooms. 

During cooperative group work, Mrs Supa encouraged her students to work 

with their friends. She clarified how she utilized rewards such as candy and 

stationary and motivated with encouraging remarks her students in classroom. 
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Sometimes I know that they have argued before, and then I tried to 

motivate them. For example, telling them about the advantage of working 

in a group, talking about the reward, or appreciating their work. The 

situation each day is very different. It depends on the classroom’s 

activities and I have to solve their problems. 

Mrs Supa thus convinced her students about the viability of teamwork and 

overcame many students’ initial reticence about cooperative group work. According 

to Jolliffe (2007) in order to complete the team’s task, students have to feel that they 

need to work with the others and feel that they can not complete the task unless 

everyone helped in the team.  

Mrs Supa noted changes in many of the students’ perceptions about cooperative 

group learning. She said that, “One student told me that she thought her classmates 

were unfriendly but when she started working with them she changed her view”. 

Other students told Mrs Supa that they were now happy and felt grateful to work with 

their teams.  

Some students were still finding it hard to change their minds about working 

with their friends but Mrs Supa noted that despite this, they had improved their 

cooperative group social skills. However, Mrs Supa thought that it would take some 

more time to improve every student’s social skills.  

Mrs Supa utilised a role card strategy to facilitate the students’ cooperative 

learning group work. She introduced the role card, which listed four roles 

(Coordinator/time recorder, Writer, Reader and Corrector), to her students. The 

researcher noted that students quickly learnt how to use the role cards. Each student 

had their own role and they were very excited to take action in their role play. 

Table 4.2 summarises the strategies identified in the paragraphs above that Mrs 

Supa utilised to facilitate the development of cooperative group skills and the 

learning of mathematical content. 
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Table 4.2 

Strategies Utilised by Mrs Supa 

Strategies 
Facilitate development 

of group skills 

Facilitate learning of 

mathematics 

Use of scaffolding questions * * 

Use of tools and signs * * 

Use of motivational strategies * * 

Enhanced self-esteem and self-confidence * * 

Supported peer tutoring * * 

Convinced students about viability of 

group work 

*  

Introduced and maintained social skills * * 

Introduced group roles * * 

Maintained group roles *  

 

4.4.2 STUDENTS’ COOPERATIVE LEARNING PROCESSES. 

Data from the classroom observations and the post-implementation surveys of 

students’ attitudes and perceptions about cooperative learning indicated that most of 

the students perceived that they had provided and had received help in learning from 

not only Mrs Supa, but also from their team members.  

4.4.2.1 Survey question: Helping friends in cooperative learning group work. 

When the students were asked in the survey to indicate “What did you do to 

help your friends in group work?” the following four categories of responses 

emerged: 

1. Students helped their friends by teaching them the mathematics (i.e., Peer 

tutoring) 

2. Students supported the development and maintenance of positive social 

interactions (i.e., Peer relationships) 

3. Students corrected and assessed their friends’ work (i.e., Peer assessment) 

4. Students followed their role play cards (i.e., Group roles) 
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The majority of Grade 3 students (13 girls and 6 boys) indicated that they 

helped the other members of their team by engaging in peer tutoring; eight high 

achievers, six average achievers and four low achievers said that they had helped 

their friends by engaging in teaching their friends the mathematics. This is 

exemplified by the following comments from three students: 

“I explained the lessons and taught them” [Big – Student 3 3G]. 

“I taught when they did not understand and explained the lesson to them” 

[Luck – Student 10 3A]. 

“I helped them to understand the lesson” [Ben – Student 31 3D]. 

Ten students (seven girls and three boys) responded that they had supported 

and helped their friends in the cooperative learning classroom by facilitating the 

development and maintenance of positive social interactions (see peer relationships 

section in Figure 4.2). 

 

Figure 4.2. How Grade 3 students helped their peers during Cooperative Learning opportunities. 
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Within the peer relationships section, there were six low achieving students, 

one average achieving student and three high achieving students. Even though the 

low achieving students felt that they could not help their friends in teaching and 

providing maths knowledge, they however felt that they were able to help their 

friends by supporting positive social interactions within the group work. For 

example, one of the low-achieving students, [Tra – Student 15 3D] and [Tik – 

Student 29 3H] commented:  

“I helped my friends and everyone to help each other” [Tra – Student 

15 3D]. 

“I helped them by giving them an explanation. I told them to try again” 

[Tik – Student 29 3H]. 

There were five high achieving students (four girls and one boy) and one low 

achieving student (girl) who supported team learning by correcting and assessing 

their friends’ work and making sure that they understood the lessons. These students 

are located in the peer assessment section of Figure 4.2. As there were five high 

achieving students in the peer assessment category, it is possible that high achieving 

students, in particular, understood the importance of assessing other members’ 

understanding and giving critical feedback to others within group work. These 

students encouraged their friends to repeat the responses, and checked their friends’ 

answers and understanding of maths. For example, two high achievers (Nong - 

Student 18 3E and Pook - student 14 3F) said: 

“I asked my friends whether they understood the lesson or not. If they did 

not understand, I would teach them” [Nong - Student 18 3E]. 

“I checked their understanding” [Pook - Student 14 3F]. 

Seven students (located in Group Roles section of Figure 4.2 ) helped their 

friends in the cooperative learning group by following the role play cards and 

providing their opinions, reading maths questions, answering the questions and 

writing. There were three high achieving students, one average achieving student and 

three low achieving students in this category. Two of these seven students, Dear and 

Vik commented: 

“I write down the answer, teach them and read for them” [Dear - Student 

25 3E]. 
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“I help them to find out the answers” [Vik - Student 30 3B]. 

Four students (located in the intersection of peer tutoring and peer assessment 

sections of Figure 4.2) who were three high achievers and one low achiever indicated 

that they helped their friends both in terms of the assessment and peer tutoring. For 

example Bee commented: 

I taught my friends to understand the tasks, taught my friends to read 

fractions, checked my friends’ answers and made sure that they 

understood the lesson [Bee - student 8 3D]. 

Four girls, two high achievers, one average achiever and one low achiever 

located in the intersection between peer teaching and group role sections in Figure 

4.2 responded that they were following the group roles and also taught their friends. 

One of the four students who was a high achiever commented: 

“I answered the questions, explained and read the question” [Phang -

Student 32 3H]. 

Two girls (one high achiever and one low achiever) responded that they were 

involved in the cooperative learning group work by supporting their friends, teaching 

their friends, and following the group roles. This is demonstrated in the following 

comments from Nidd (low achiever) and Mam (high achiever): 

I taught when they did not understand, I helped my friends to read, I 

helped my friends to answer when they couldn’t answer the question 

[Nidd - Student 1 3C]. 

We helped each other in teaching our friends who don’t understand. 

I read the questions and helped them to think. [Mam - Student 20 3G]. 

The low achiever and the high achiever in this group provided help to their 

friends in three different ways. This indicated that in properly working cooperative 

learning groups, not only can high achievers help their friends but also low achievers. 

Two students (one boy and one girl) responded that they helped their friends by 

being involved in group roles and by supporting their friends to work in cooperative 

learning group. This is clearly exemplified by Ian: 
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I help my friends find the answers and follow my role play in group. I 

also tell my friends that never mind when they do wrong [Ian - Student 9 

3G]. 

4.4.2.2 Survey question: Receiving help from friends in cooperative learning group 

work 

When the students were asked in the survey to indicate, “What did your friends 

do to help you in cooperative group work?” their responses were very similar in 

nature to those to the question about how they helped other team members. The data 

analysis from students’ surveys indicated that during cooperative learning classes, all 

the students (except for one high achiever student) felt that they had received the 

following categories of help from their team members:  

1. Students received helped by learning mathematics contents from their peer 

(i.e., Peer tutoring). 

2. Students assessed their peer understanding of the mathematics (i.e., Peer 

assessment). 

3. Students ensured that they understood the group activities and role play 

cards (i.e., Group roles). 

4. Students supported the development and maintenance of positive social 

interactions during group work (i.e., Peer relationship). 

Thirty students in Grade 3 agreed that working in cooperative learning groups 

enabled them to receive help from their friends. However, as is indicated in Figure 

5.4, one high-achiever student (Sam – Student 16 3C) responded negatively to this 

question. He felt that his team members never helped or provided any support to him 

during geometry group work. He commented, “My friends never help me in geometry 

lesson, sometime they’ve been rude. Especially, Ice” [Sam - Student 16 3C]. 
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Figure 4.3. How Grade 3 students received help from their peers during Cooperative Learning 

opportunities. 
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“They explained to me and made me understand about geometry” [Tor -

Student 19 3E]. 

Similarly, nine average achieving students (3 girls and 4 boys) responded that 

their friends taught them and helped lead them to an understanding of mathematics. 

For example, Dear commented: 

“They taught me about geometry and how to use addition, subtraction, 

multiplication and division” [Dear - Student 25 3E]. 

Three students (a high achiever, an average achiever and a low achiever) agreed 

that their friends helped them by assessing and correcting their maths tasks, and also 

making sure that they had an understanding of the lessons (Peer assessment in Figure 

4.3). These students responded to the question by writing: 

“They always repeated my understanding of maths” [Prim - Student 23 

3B].  

“They told me that it was the wrong answer” [Nim - Student 22 3E]. 

Three students felt that they had received help from other students because the 

other students ensured that they had understood the group activities and role play 

cards. This category of responses is located in the Group Activities section in Figure 

4.3. The three students (1 girl and 2 boys) located in this category agreed that their 

friends followed their role, supported group work, provided their opinion and 

cooperated in the group. This is illustrated by the following comment from Gift - 

Student 7 3F. 

 “They provided the opinion and also cooperated with friends” [Gift - 

Student 7 3F]. 

As is noted in the Peer relationships section of Figure 4.3, two girls (one high 

achiever and one average achiever) received support from their friends during 

cooperative learning group in terms of the development of peer relationships. One of 

these two students who was the high achiever explained that: 

“My friends advised me and told me to work carefully” [Asa - Student 21 

3A]. 
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The intersection of group activities and peer tutoring sections in Figure 4.3 

shows two students who felt that their friends taught them maths and supported 

cooperative group work by following the group activities. High achiever Big and low 

achiever Sun indicated that: 

“They helped me to think and answer the questions” [Sun - Student 12 

3F]. 

“They explained the lesson to me and wrote down the answers” [Big -

Student 3 3G]. 

4.4.3 SUMMARY  

In summary, throughout the course of the study, the Grade 3 teacher and the 

majority of her students became more comfortable using cooperative learning in the 

mathematics class room. Mrs Supa employed many cooperative learning strategies 

such as social skills, group role, classroom evaluation, positive interdependence and 

individual accountability to support learning and understanding of mathematics 

content in her class. Furthermore, Mrs Supa effectively supported and motivated her 

students to use group work skills. 

The Grade 3 students provided help to their team members and received help 

from their team members during their cooperative learning group by utilising the 

following group learning strategies: peer teaching, peer relationship, peer assessment 

and utilisation of specific group roles. This benefited their understanding of 

mathematical contents and their group work skills. 

4.4.4 COOPERATIVE LEARNING: IMPACT NOTED DURING GEOMETRY LESSONS 

The geometry lessons occurred over a period of two weeks. During the 

geometry lessons, the researcher noted that the students in this class gradually 

developed their cooperative learning group work social skills.  

Every team in this classroom also advanced their geometry knowledge during 

the course of the sequence of geometry lessons. These improvements are reflected in 

the geometry team average scores presented in Figure 4.4.  

 



 

Chapter 4:  Results – Grade 3 Class 104 

Geometry Team Average Scores

27.5 27.5

22.5
25 25

27.5
30

27.5

0

5

10

15

20

25

30

35

3A 3B 3C 3D 3E 3F 3G 3H

Team

T
e
a
m

 a
v
e
ra

g
e

 

Figure 4.4. Grade 3 Geometry Team average scores. 

Figure 4.4 presents the eight teams’ average improvement scores for the 

sequence of geometry lessons (see Chapter 3: Calculating teams’ average 

improvement scores). Of much interest is Team 3G who had the highest score (30 

team average score) and Team 3C that had the lowest score (22.50 Team average 

score) in the class. Teams 3A, 3B, 3F and 3H had 27.5 Team Average Scores. The 

remaining Teams 3D and 3E had a 25 Team Average Score. Whether these 

improvements score could be attributed to the introduction of the cooperative group 

learning skills is an arguable point. It is quite possible that a sequence of geometry 

lessons presented in a traditional whole class manner could have produced similar 

improvements in the team average scores. 

However, during an interview with the classroom teacher after the sequence of 

geometry lessons had been completed, Mrs Supa volunteered the comment that she 

felt that the introduction of the cooperative learning teams had been a major factor in 

improving the scores of the teams in general, and of the scores of the low-achieving 

students in particular. Mrs Supa said, “There are some students who lack confidence 

in maths, but when they are working with their friends they have good scores in 

maths”. Mrs Supa’s explanations as to why the low-achieving students had benefited 

greatly from their participation in cooperative learning teams was confirmed by an 

analysis of the transcripts of the teams’ geometry group work.  
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The following vignette from Team 3A during one of the geometry lessons 

clearly illustrates this point. There were four students in Team 3A: Bill, Luck, Asa 

and Aom. Within this team, Bill and Luck are average achievers, Asa is a high 

achiever and Aom is a low achiever. In general classwork, she tended to struggle. 

However, as can be seen in the transcript below, the other three members of this team 

did much to support Aom’s learning by peer teaching and by assessing/checking 

other members’ understanding of the mathematics (i.e., Peer Assessment). Bill, Luck 

and Asa also reminded Aom that she needed to understand the lesson in order to gain 

a better score in the next test. In this vignette, the Team 3A was learning about how 

to name rays. Asa begins this segment of the lesson by checking which members of 

the team had “got an idea”. 

1. Asa Who has an idea?  

2. Luck Ray “Mor Yor “ (“Mor” and “Yor” are Thai 

words for 2 consonants) 

      �                  � 

     (Mor)           (Yor)   

3. Asa Yes, yes I understand  

4. Luck Aom! Look at this. It’s called the ray.  

5. Asa We can write this symbol.  

      �                  � 

6. Aom “Mor Yor” Are they the symbols?               �           � 

7. Luck If the arrow points this way we have to 

write it down like this 

 

8. Asa You had 6 in the pre-test, next time you 

have to do better than 6. 

 

9. Luck When you write down the symbol, you 

have to write the arrow head on the right 

side only. Understand? Do you remember? 

      

      �                 � 

10. Aom Is it like this (points to the picture)? Aom points to the ray picture 

on worksheet. 

11. Bill I think everyone should have a chance to 

write down the answer 

 

12. Asa Okay, okay  
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In Lines 7-10 of the text, Luck and Asa overtly tutored Aom and checked to 

ensure that she understood the main idea. Also, they actively tried to motivate her to 

learn by indicating how she could improve her test score. 

Students in Team 3A tried to help their team members to understand 

mathematical components and they also motivated their friends to achieve a better 

score in their next exam. This team achieved a high Team average score (27.50) 

because they worked cooperatively and understood a notion of positive 

interdependence. Aom - student 27 3A responded that she received help from her 

team members in terms of peer teaching. She commented that, “They taught me 

about the fraction, geometry and problem solving in Maths” [Aom – Student 27 3A].  

By contrast, the team with the lowest Team average score (22.50 scores), Team 

3C, had one high achieving student member who had a negative perception about 

group work interaction. As was noted in vignette above, Sam - Student 16 3C felt 

that his team members never helped or provided any support to him during group 

work. He commented, “My friends never help me in geometry lesson, sometime 

they’ve been rude. Especially, Ice” This team did not work cooperatively as a team. 

Observations by the teacher and the researcher indicated that Team 3C also did not 

take on board the concept of positive interdependence in their group work geometry 

activities.  

The comparison of Team 3A and 3C clearly indicates that in order to enhance 

the students learning of mathematics, everyone in a team needs to work cooperatively 

and understand the concepts of group work and positive interdependence. They also 

need to have the positive attitude in working with other people. 

4.4.5 COOPERATIVE LEARNING: IMPACT NOTED DURING FRACTION LESSONS 

The teaching of fractions occurred over a period of two weeks. During the 

fraction lessons, most of the students (including students in Team 3C) utilised the 

social skills in their group effectively. This is exemplified in the following three short 

episodes from Team 3B’s discussion, when learning about the comparison of 

fractions. This team had two girls and two boys. Note was the Coordinator/time 

recorder, Top was the corrector, Vik was the reader and Prim was the writer. During 
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this activity, they were required to insert the greater than or less than symbols in the 

comparison of fractions worksheet. 

As can be seen in the three transcripts below, the students utilised group social 

skills very effectively. With Question 1, Top who was good at maths, answered the 

question and explained the answer to his friends. Note was a good coordinator who 

facilitated the team process by asking her friends their opinion.  

The question was: Put the < or > symbol between the 2 fractions (2/5      3/5)  

Students’ name Students’ conversations Explanation 

1. Note Okay, what is the first question’s answer?       2/5      3/5 

2. Top ‘greater than’              > 

3. Vik I can’t see  

4. Note What is the first question’s answer?  

5. Vik ‘less than’ < 

6. Note 

 

Vik answers: ‘less than’ and what is your 

answer Top? 

 

7. Top ‘Less than’ symbol < 

8. Note Is it ‘less than’ symbol? I think it is wrong? 

What do you think Prim? 

 

9. Prim ‘less than’ symbol < 

10. Note Why do you answer ‘less than’ symbol?  

11. Prim. The numbers are equal 2/5             3/5 

Prim indicates the 

fractions have a 

common 

denominator. 

12. Top. It is ‘less than’ symbol because the number 

below the line are the same 

2/5     <        3/5 

13. Note I see I see  

 

Students in this team gained mathematical knowledge from their friends’ 

questions and explanations. Their sharing of ideas and asking for other team 

members’ participation facilitated Team B’s mathematical problem solving and 

learning about the comparison of fractions.  
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In the second question, everyone in the group agreed on the answer but Note, 

who was the coordinator, asked her friends to give an explanation (see lines 1-11 

below). She chose Top to answer first and then changed her mind and asked Prim 

(line 9). Top did not give a clear explanation but pointed to the two numerators of the 

fractions as he said, “Because this is more than that,” (line 8) helped Prim understand 

the problem. Then Prim gave a correct explanation to her friends when she said (in 

line 10), “Because the numbers below the line are equal and 2 is more than 1.”  

The second question was: Put the < or > in the gap to compare between 2/9      1/9 

1. Note Let’s start the second question. What is the 

answer? 

2/9        1/9 

 

2. Vik  ‘Greater than’ symbol. > 

3. Note  Vik answers ‘greater than’ symbol, and what 

is your answer Top? 

 

4. Top Is this the question?  ‘Greater than’ symbol > 

5. Note I think ‘greater than’ symbol too. > 

6. Prim Me too – ‘greater than’ symbol > 

7. Note  Why do you answer ‘greater than’ symbol 

Top? 

 

8. Top  Because this is more than that  2/9        1/9 

Top pointed at the 

numerators 

9. Note  Oh Top has answered the first question 

already. I think I will let Prim answer this 

question. 

Prim listened and 

looked at Top as he 

explained the answer 

to the group, then 

Note asked her to 

answer the question. 

10. Prim  Because the numbers below the line are equal, 

and 2 is more than 1. 

2/9     >   1/9 

 

11. Note  Correct, very good. Well done.  

 

Vik (a low achiever) had listened to his friends’ explanation to the first and 

second questions. When Note asked him to answer the third question, he gave the 

correct answer but could not give an explanation. Therefore, Top had to help him to 
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understand the fractions before he was able to give an adequate explanation for his 

correct answer. The transcript of this discourse is provided in lines 1-14 below 

The third question was: Put the < or > symbol between 2 fractions (3/6   5/6) 

1. Top Let Vik answer the third question. 3/6     5/6 

2. Note What is your answer Vik?  

3. Vik  ‘Less than’ symbol < 

4. Note   What do you think Top?  

5. Top  I think it is ‘less than’ symbol. < 

6. Prim  I think ‘less than’ symbol. < 

7. Note  Vik, why do you think the answer is ‘less than’ 

symbol? 

 

8. Vik  I don’t know.  

9. Note  You don’t know. Top can you help Vik?  

10. Top  Look at the numbers below the line. They are equal. 3/6     5/6 

11. Vik  The fractions below the line are equal. 

So, 3  is less than 5 

3<5 

12. Prim  The numbers below the line are equal.  

13. Top  Correct  

14. Note You are very good, Vik  

 

As the previous three transcripts clearly indicate, Team 3B had a clear 

understanding of purpose that each role had in the development of effective 

cooperative learning group work. They utilised their social skills to engage in 

productive group discussions. Moreover, they supported and encouraged their friends 

to express their opinions. Their group’s progress provided more opportunity for the 

low achiever (Prim) in terms of gaining more knowledge. At the end of the lesson, 

the low achiever (Prim) had increased her understanding of fractions. This 

improvement by Prim, to a certain extent, was reflected in the relative improvements 

as recorded by the Team average scores of the fraction lesson by the different teams 

as shown in Figure 4.5: Team 3B was one of the teams who recorded the best score. 

 



 

Chapter 4:  Results – Grade 3 Class 110 

Fraction Team Average Scores

27.5
30

27.5 27.5
30

20

27.5
25

0

5

10

15

20

25

30

35

3A 3B 3C 3D 3E 3F 3G 3H

Team

T
e

a
m

 a
v

e
ra

g
e

 

Figure 4.5. Grade 3 Fraction Team average scores. 

Data presented in Figure 4.5 shows that every other team showed considerably 

greater improvement in their fraction team average scores than Team 3F. Team 3F 

only made minimal improvement. This becomes most apparent when Team 3F’s 

Team Average Score (score of 20) for fractions is compared with the Team average 

scores recorded by Teams 3B and 3E, the teams that made the most improvement 

(Team average scores of 30). 

An analysis of the cooperative group work activity during fraction lessons of 

these three teams, Teams 3B, 3E and 3F, revealed noteworthy differences between 

the teams in terms of how well they utilised the cooperative group social skills they 

had been taught and how well they operated as a cooperative learning group.  

The data from classroom observations highlighted that Teams 3B and Team 3E 

were the most effective cooperative learning groups. These teams utilised all the 

social skills they had been taught in a most effective manner. These teams provided 

their team members with great support and diligently followed their allocated team 

roles. They also checked their friends’ understanding of the mathematics being 

studied in the lesson. By contrast, the team that had recorded the least improvement 

in Team average scores (Team 3F) did not utilise effective cooperative group work 

and social skills.  
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There were two girls and two boys in the group. The boys tended to play and 

talk to each other while the two girls tried to complete the exercises. Sometimes, one 

of the girls drew a picture or read a comic book instead of being involved in the 

cooperative group activity. Thus, in this team, most of the exercises were finished by 

one person. Mrs Supa felt that this team was the least effective team in terms of 

working as a cooperative learning group. In order to work effectively as a team, Mrs 

Supa felt that this team needed much more scaffolding and support from the teacher 

than any of the other teams. Mrs Supa noted, “Team 3F needs more support and 

attention from the teacher. They will participate with their friends when the teacher 

encourages them to talk, and helps them to start their conversations”. 

All of the teams except Team 3F continued to improve the quality of their 

cooperative group learning skills during the course of the sequence of fraction 

lessons. Thus, by the end of this sequence of lessons, all of the remaining teams, and 

especially teams 3B and 3E, displayed well developed social and cooperative 

learning skills.  

4.4.6 RELATIONSHIP BETWEEN COOPERATIVE LEARNING GROUP SKILL 

DEVELOPMENT AND LEARNING OF MATHEMATICS 

Table 4.3 shows the team average scores of the geometry and fraction lessons 

for the eight teams. Ideally, the tests in the two iterations would have focused on only 

one particular content area rather than on two content areas as occurred in this study. 

However, constraints placed on the study by the need for the teachers to follow the 

highly structured Thai mathematics curriculum mandated that the teachers had to 

teach both geometry and fractions in this particular order during the eight weeks of 

the classroom implementation phase of the study. To address this issue, the geometry 

and fractions tests administered to the students were of approximately equal 

difficulty. The improved team average scores presented in Table 4.3 thus provide 

indicative but non-conclusive data about the relationship between cooperative 

learning group skill development and the learning of mathematics.  

The improved team average score shows that Teams 3C and 3E had the highest 

improved team average score (+5.00) from the four weeks of using cooperative 

learning in geometry and fractions lessons. Team 3F had a lowest level of improved 
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team average score (-7.50). Teams 3G and 3H had decreased team average score (-

2.50) that went from 30.00 to 27.50 in Team 3G and from 27.50 to 25.00 in Team 

3H. 

Table 4.3 

The Improvement of Team Average Scores from Geometry and Fraction Lessons 

Team Geometry Fraction Improvement 

3A 27.50 27.50 0 

3B 27.50 30.00 +2.5 

3C 22.50 27.50 +5.00 

3D 25.00 27.50 +2.50 

3E 25.00 30.00 +5.00 

3F 27.50 20.00 -7.50 

3G 30.00 27.50 -2.50 

3H 27.50 25.00 -2.50 

 

The analysis of the group cooperative behaviour of Teams 3C, 3E and 3F 

indicated that there was a nexus between how well teams utilised group social skills, 

levels of cooperation, and improvement in the learning of mathematics. Teams 3C 

and 3E had developed higher levels of cooperative learning group skills and learnt 

more mathematics than team 3F who had less developed levels of cooperative 

learning group skills.  

Mrs Supa felt that in good cooperative learning groups such as Teams 3C and 

3E, more learning occurred because the students had more opportunities to share and 

transfer knowledge to other team members. Mrs Supa commented: 

I agree with students sharing roles in a group, because students can 

transfer their knowledge to their friends. It also improves the leader’s 

knowledge. I agree that the students do their best in each position in the 

group and this increases their skill and knowledge. Students receive the 

skills from the teacher and then they can help their friends to learn. It 

makes them learn how to be a kind person and how to help other people. 

Actually, not everyone in this group (Team 3E) is good at maths but 
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everyone has shown that helping in a group can bring success to the 

group.  

In the surveys of students’ attitude about cooperative learning, the Grade 3 

students were asked a question regarding their attitudes about whether or not they 

worked well in a team. Team 3E (Nong - Student 18, Tor – Student 19, Nim – 

Student 22, and Dear – Student 25) responded that they worked well in cooperative 

learning group in terms of motivation, self-development, and knowledge (see Figure 

4.6). 

By contrast, a student from Team 3F indicated that he did not work well in his 

team. Sun - Student 12 (Team 3F) stated that he did not work well in a group because 

he played and talked to his friends.  

This analysis confirmed the hypothesis, namely that the teams that worked 

cooperatively, tended to learn mathematics more effectively. The analysis of all the 

teams’ discourse during the sequence of fraction lessons indicated that each member 

of the teams (except Team 3F) clearly understood his or her own role within the 

cooperative learning group and ensured that their input progress the knowledge of the 

team. By contrast, in Team 3F, only one or two of the members seemed to be able to 

adequately carry out their designated team roles.  

4.5 POST-IMPLEMENTATION 

4.5.1 TEACHER’S PERCEPTION OF COOPERATIVE LEARNING CLASS 

In an interview administered eight weeks after the classroom intervention, Mrs 

Supa was asked questions regarding her planning for cooperative learning, and how 

often she had used cooperative learning since the completion of the intervention. She 

also was also asked to describe her classroom situation since the cooperative learning 

intervention study in her maths classroom had been completed.  

She felt that her students had made, and continued to make significant 

improvements in their cooperative group learning skills. Her views on experiences of 

cooperative learning were that: 

The students have improved from the first week until the last week. They 

used their social skills and have started to use them from the first week. 
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In the first week, they might not be good at using role play cards but after 

that when they kept practising, they used the social skills more often then 

they’ve found that they can use them easily. 

Mrs Supa also indicated that her students had useful discussions and enjoyed 

working with their team members. The social skills that the students used cheered up 

and supported their friends’ learning. They helped each other to summarize the 

situation. They also smiled, used thumbs up signs and clapped their hands.  

The analysis of data generated from the students supported Mrs Supa’s thesis. 

Only one student in the class indicated that he did not enjoy working in cooperative 

groups with other students.  

Mrs Supa had found that the introduction of cooperative group learning skills 

had benefits not only for students, but also for teachers. She felt that one major 

advantage of cooperative learning was that the teachers learn more about their 

students’ characters and this enable teachers to better address their students’ learning 

problems. She said: 

Sometimes, teachers do not have a chance to get to every student. When 

they listen to their students discussing their work within the group, it 

improves their understanding of their students. Also teachers learn what 

their students are like. 

Mrs Supa identified other positive benefits that were derived from the 

introduction of cooperative group learning skills such as increasing the students’ 

interest in maths, enhancing the students’ self-esteem and improvements in the 

students’ social skills. She commented that: 

… it is clear that there are advantages of cooperative learning. There are 

some students who lack confidence in maths, but when they are working 

with their friends they have good scores in maths, their friends help them 

to study, sharing the tasks, and motivating them to learn. They told the 

teacher that they love to learn maths. When they get home they always 

practice mathematics at home everyday. It shows that cooperative 

learning makes the students gain self-esteem. 
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However, Mrs Supa identified a possible disadvantage of the introduction of 

cooperative learning into classrooms. She indicated that time is very important. 

Therefore, integrating cooperative group learning skills so that they become natural, 

or a habit is costly in terms of time. She also thought her students sometimes spent a 

long time on team organisation tasks rather than on doing the mathematics. 

4.5.2 STUDENTS’ PERCEPTIONS OF COOPERATIVE LEARNING 

Two questions in the student survey focussed on the students’ perceptions 

about cooperative group learning: 

1. Did you work well in your cooperative learning group? 

2. Did you enjoy working in cooperative learning groups? 

4.5.2.1 Survey question: Working well in cooperative learning group. 

After the completion of the two sets of mathematics lessons, the students were 

asked in a questionnaire the following question: Did you work well in your 

cooperative learning group? Twenty-eight of the students responded that they worked 

well in their team while three students (from Teams 3F and 3G) responded that they 

did not work well in their teams. The five categories of positive responses to the 

question whether they worked well in cooperative learning group, or not, are 

represented by circular nodes in Figure 4.6. The five categories identified were:  

1. Students had helped other students to learn and understand maths (i.e., 

Peer tutoring). 

2. Students felt that they had worked well in the team because everybody in 

the team cooperated with one another (i.e., Cooperation). 

3. Students were motivated by the teacher and rewards (i.e., Motivation). 

4. Students had gained new maths knowledge (i.e., Knowledge). 

5. Students had improved their self-development (Self-development). 
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Figure 4.6. How well students work during Cooperative Learning opportunities. 

There were three students (one girl and two boys) who responded negatively to 

the survey question about whether you work well in a cooperative learning group. 

Their categories of responses are represented in Figure 4.6 by rectangular nodes. 

Three categories of negative responses were derived from the analysis of data:  

1. Student played and talked to his friends (i.e., inappropriate behaviour). 

2. Students lacked the mathematics knowledge necessary to make what they 

felt was an adequate contribution to their team’s knowledge building. (i.e., 

Lack of knowledge). 

3. Students were prevented by other team members’ lack of cooperation. (i.e., 

Lack of cooperation). 

Eleven students (eight girls and three boys) indicated that they worked well in a 

group because they helped other team members to learn and understand maths. Their 

responses were classified as being Peer tutoring category responses (see Figure 4.6). 

Numbers indicate Student Individual Participant Numbers 

Cooperation 7, 15, 16, 26, 

28, 29, 31 

Peer Tutoring 1,2,4 

5, 8, 10,11,13,23,30 

2330 

Self-development 

22, 32 

Knowledge 

19, 21, 27 

14 

3 

Inappropriate 

Behaviour 12 

Lack of Cooperation 

20 

Lack of Knowledge 9 
Motivation 

17, 18, 24, 25 
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They taught their friends when their friends did not understand the subject matter and 

their friends also taught them. Three students responded to the question by writing: 

“Yes, I did. It was because I taught my friend”. [Max - Student 2 3D] 

“Yes, I taught my friend who didn’t understand the lesson”. [Nook - 

Student 13 3C] 

“Yes, I was the one who helped my friend to understand the task. Also 

my friends explained fractions to me. My friends asked me if I 

understood and I said yes”. [Prim - Student 23 3B] 

There were nine students (3 girls and 6 boys) in the Cooperation node in Figure 

4.6 who responded that they worked well in a group because every member of their 

team cooperated well, and shared the work with one another. For example, two of 

these students commented: 

“Yes, everyone in my group was very cooperative”. [Tra - Student 15 

3D] 

“Yes, because we were sharing our work”. [Bank - Student 28 3G] 

Four students (three girls and one boy) in the Motivation category felt that they 

worked well with their friends because of both the teacher and her rewards. Three 

students (two girls and one boy) Ice, Nong, and If commented: 

“Yes, I liked my group earning a high score so that we could receive the 

reward”. [Ice - Student 17 3C] 

“Yes, we loved working in a group. We didn’t want to get a low score 

therefore we had to do our best”. [Nong -Student 18 3E] 

“Teacher Im was very kind and teacher Mrs Supa was very funny. They 

were lovely. When they teach together in class, they make me happy and 

I have more fun”. [Sherry - Student 24 3H] 

The responses of the four students (3 high achievers and 1 low achiever) who 

felt that they had worked well in a group because they and their other team members 

had gained new maths knowledge were classified in the Knowledge node in Figure 

4.6. This is clearly exemplified in the following comment from two students: 

“Yes, my friends could understand the lesson and also do the exams”. 

[Asa - Student 21 3A] 

“Yes, it made me understand about maths”. Aom - Student 27 3A] 
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Personal self-development as a result of cooperative learning was the response 

of one girl (a low achiever) and one boy(a high achiever), who both responded that 

they worked well in a group because they wanted to work hard and also wanted to 

finish their task quickly. Nim - Student 22 and Phang - student 32 indicated that: 

“I had intended to work hard”. [Nim - Student 22E] 

“I wanted to finish the task quickly”. Phang - Student 32H] 

As was noted earlier, three students (1 girl and 2 boys) responded to the same 

question by writing that they did not work well in a group. Mam, a student who was a 

high achiever (in the cooperation category) clearly explained that her friends did not 

cooperate in the group: 

“Some students don’t cooperate in the group” [Mam - Student 20 3G].  

Two boys (Sun - Student 12 3F and Ian - Student 9 3G) who were low 

achievers noted that they did not work well in a group. Sun did not work well in a 

group because of his behaviour (negative behaviour is represented in the rectangle 

section). He explained that when he was working in a group, he always played and 

talked to his friends: 

“No, I always play and talk to my friends”[Sun -Student 12 3F]. 

Ian - Student 9 3G (negative knowledge area in the rectangle section) felt that 

he did not work well with his friends because of his perceived lack of knowledge. He 

responded that his friends said that he always gave the wrong answer. Ian 

commented: 

“No, my friends always say I gave the wrong answer” [Ian - Student 9 

3G]. 

It seemed that if students worked well in a cooperative learning group, they 

gained both mathematical skills and group work skills. In the functioning cooperative 

learning groups, the students had more opportunities to help their friends learn 

mathematics, and also importantly, to contribute to the success of the group in 

advancing their mathematical knowledge. 
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4.5.2.2 Survey question: Enjoy working in cooperative learning group. 

The students who enjoyed working with their friends in their team expressed 

different opinions about why they enjoyed working with other students in groups. 

The analysis of this data identified that the students’ reasons for enjoying cooperative 

group work could be classified into four overlapping categories: 

1. Working in cooperative groups facilitated the construction of knowledge 

(i.e., Knowledge construction). 

2. Working in cooperative groups helped students achieve a sense of 

belonging to a social group (i.e., Social and belonging). 

3. Working in cooperative groups helped motivate the students to learn the 

mathematics (i.e., Motivation). 

4. Working in cooperative groups and succeeding in learning raised students’ 

self esteem (i.e., Self-esteem). 

 

Figure 4.7. Did students enjoy working with their peers during Cooperative Learning opportunities? 

 Inappropriate 

Behaviour 16 

4,7,23,25,28 

Motivation 10, 15, 

22,24,26,30 

20, 27 

Knowledge 

Construction 

2,14,19,29 

Social & 

Belonging 

 5, 11,12,21 

Self-esteem 

9 

1,13,

18,32

2 

8 

Numbers indicate Student Individual Participant Numbers 
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As is illustrated in the knowledge construction section of Figure 4.7, 16 

students (12 girls and 4 boys) explained the reason why they enjoyed working with 

other students in groups was because it facilitated knowledge construction which 

helped them to improve their mathematics. This is exemplified by the following 

comments from two students.  

“Yes, because I feel my maths has been improved” [Max - Student 2 3D]. 

“Yes, I have more maths knowledge. When I don’t understand the task, I 

ask my friends” [Tik - Student 29 3H]. 

The researcher noticed that the 16 students came from all levels of maths 

ability (6 high achieving students, 6 average achieving students and 4 low achieving 

students).  

Fourteen students (9 girls and 5 boys) responded with reasons that related to a 

sense of belonging to a social group. These types of responses are classified as being 

Social and Belonging responses in Figure 4.7. The following comment is typical of 

those responses classified in this category.  

“It encourages the sense of belonging” [Nidd - Student 1 3C] 

The 12 students (10 girls and 2 boys) located in the motivation section of 

Figure 4.7 made responses that related to being motivated to work with other 

students in groups. These students indicated that during their group work, they liked 

the teachers, and they liked the rewards. Students also indicated that group work 

made maths more fun.  

Two students (1 girl and 1 boy) felt that working in groups increased their self-

esteem (See the self-esteem section of Figure 4.7). These students stated that it made 

them proud of themselves because they felt that their friends liked them. The 

following comment was typical of those whose comments were classified under the 

self-esteem category. 

“I feel proud of my self because my friends like me” [Bee - Student 8 

3D]. 

The intersection of knowledge construction and social and belonging sections 

in Figure 4.7 shows that there were twelve students (3 high-, 6 average- and 3 low-
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achieving students) who enjoyed working with other students because of the social 

activities and feeling of belonging also felt that they had gained more knowledge of 

mathematics from their participation in cooperative groups. These twelve students 

appreciated the socio-constructivist nature of the cooperative learning groups. This is 

clearly exemplified in the following comments from four of the ten students: 

“Helping friends will give me knowledge. Also, know my friends’ 

opinion”. [Gift - Student 7 3F] 

“Yes, I can talk to my friend and my friends teach me when I can’t 

understand the lesson”. [Dear - Student 25 3E] 

“Yes, my friends teach me and make me good at Mathematics”. [Bank - 

Student 28 3G]. 

“Yes, I like it very much because friends can help and teach their friends 

to complete the tasks”. [Note - Student 4 3B]. 

Six students’ responses were classified in the intersection of knowledge 

construction and motivation sections. Two of these six students (Mam - Students 20 

3G and Aom - Student 27 3A) felt that the motivation provided by the cooperative 

groups facilitated the construction of knowledge. Student 27 3A Aom was a low 

achieving student. Student number 20 3G Mam was a high achieving student. They 

wrote: 

“Yes, I have fun. It helps me study maths better than before. I want to do 

cooperative learning forever because I will be better in maths” [Mam- 

Student 20 3G]. 

“Yes, it’s fun. I understand maths more than before. I like teacher Ning 

and teacher Im. They are so kind” [Aom - Student 27 3A]. 

Four of the six students (Nidd - Student 1 3C, Nook - Student 13 3C, Nong -

Student 18 3E and Phang - Student 32 3H) indicated that participation in cooperative 

groups motivated them, helped them achieve a feeling of belonging, and increased 

knowledge construction. This is well exemplified by the comment from Nidd - 

Student 1 3C: 

“Yes, because I am able to get knowledge, have fun, provide helpfulness 

and encourage the feeling of belonging”.  
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Of the 31 students in this class who responded to this question, only one student 

(Sam - Student 16 3C) did not enjoy working in cooperative groups with other 

students (the inappropriate behaviour section of Figure 4.7). He commented: 

“Friends always want to be a writer and sometime they argue”. 

Sam felt that the other students were not following their role play and there were 

problems with intellectual bullying that got in the way of enjoyment and learning. 

4.6 SUMMARY 

Prior to this study, Mrs Supa had employed peer tutoring in her classroom. 

Therefore, she probably already had some cooperative learning planning and 

implementation skills. During the course of this study, Mrs Supa was able to build on 

and extend her knowledge about cooperative learning to such an extent, that by the 

end of this study, she had developed much expertise in the implementation of 

cooperative learning. Her successful implementation of cooperative learning was 

based on six factors.  

First, there was her deep level understanding of Johnson and Johnson’s (1993: 

1999) five elements of cooperative learning: positive interdependence, face-to-face 

interaction, individual accountability, social skills and group process.  

She was able to facilitate positive interdependence by teaching her students the 

benefits of cooperative learning and having them realise that they “sank or swam 

together” (Slavin, 1995). She also ensured that her students were responsible for their 

team members’ learning and achievement of the group goals (cf., Johnson, Johnson 

& Holubec, 1994). 

She supported and encouraged her students to engage in face-to-face interaction 

(Johnson & Johnson, 1990) by having her students discuss and exchange ideas, and 

explain the subject matter to their team members. She also promoted face-to-face 

interaction by getting the students to sit close to their team members therefore they 

were able to hear what was being discussed (Gillies, 2007). 

She structured individual accountability in her mathematics class by: assessing 

the performance of individual students, helping her students to understand the 

material, encouraging student responsibility for their own knowledge. Williams 
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(2002) and Johnson and Johnson (1998) agree that teachers can build the students’ 

individual accountability by constructing the task in such a way that individual 

accountability is possible and practical. Because of her deep understanding of the 

mathematical content knowledge, Mrs Supa was able to understand what her students 

knew and thus was able to provide appropriate geometry and fraction tasks where her 

students could take individual accountability and successfully implement cooperative 

group work. This finding is consistent with Steele (2001) who pointed out that 

teachers should have a deep understanding of the mathematics content in order to 

provide students with learning opportunities and guidelines for knowledge-building 

discussions.  

Williams (2002) supports that “teachers need to offer instruction in social skills 

and then reinforce that instruction by allowing the skills to be practiced and used over 

and over again in the classroom” (p.12). Mrs Supa engaged in these types of actions: 

she taught appropriate social skills to her students such as listening, negotiating, 

understanding the body language and taking turns. She also motivated her students to 

use social skills in teams and provided feedback on how they used these skills.  

At the end of each lesson, Mrs Supa got her students to reflect on how well 

they were achieving their goals and their group performance. She provided her 

students with feedback on social skills. Prior research (e.g., Gillies, 2007) indicates 

that feed back on social skills such as that provided by Mrs Supa increases the 

regularity of student use of social skills in their group work. 

Second, there was her deep level understanding of the various roles that a 

teacher needs to adopt in order to successfully implement cooperative learning. For 

example, she listened to her students closely, interpreted her students’ responses, 

supported students’ team work, encouraged students’ interaction and solved the 

classroom problems.  

Third, there was her deep level understanding about the uses of and strategies 

for scaffolding. Mrs Supa frequently asked scaffolding questions and comments that 

permitted her students to achieve goals that they would have been unable to achieve 

otherwise (Rogoff, 1990) that allowed new knowledge to be constructed 

(Clark,2001), that enabled unfinished or incorrect concepts to be challenged or 

corrected, or forgotten knowledge to be recalled (cf., Holton and Clark, 2006). Mrs 
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Supa thus scaffolded her students to achieve their goals by offering her students 

opportunities to broaden their knowledge and skills.  

Fourth, she successfully employed both intrinsic and extrinsic motivation 

techniques to encourage her students to engage in cooperative learning teams. The 

intrinsic motivation came from within students. The students wanted to learn because 

they enjoyed and were interested in the subject matter and they believed that they 

would gain knowledge from cooperative learning (cf., Panitz, 1999). Mrs Supa 

motivated her students by making them aware of the advantages of cooperative 

learning group work such as improving their mathematics knowledge by receiving 

help from their team members and providing help to their team members. She also 

informed students that they would enjoy the participation with their friends if they 

worked collaboratively.  

Mrs Supa extrinsically motivated her students to work in teams by using the 

rewards. It is an extrinsic motivation which comes from outside the students. The 

students might not help or support their team members if there is no reward or 

punishment (Panitz, 1999).  

Fifth, she successfully utilised two of the knowledge-building strategies 

proposed by Scardamalia and Bereiter (Bereiter, 2002; Scardamalia, 2002, 

Scardamalia & Bereiter, 1996); epistemic agency and collective responsibility. 

According to Scardamalia, epistemic agency is where “participants set forth their 

ideas and negotiate a fit between personal ideas and ideas of others, using contrasts to 

spark and sustain knowledge advancement rather than depending on others to chart 

that course for them” (Scardamalia, 2002, p.10). Scadamalia defines collective 

responsibility as when “Team members produce ideas of value to others and share 

responsibility for the overall advancement to knowledge in the community” 

(Scardamalis, 2002, p.10).  

The quality of Mrs Supa’s planning and implementation of cooperative group 

learning was reflected in her students’ successful adoption of cooperative group 

learning. By the end of the study, most teams of students had learnt and had gradually 

become quite adept at applying cooperative learning skills. In addition to acquiring 

the group work skills, most students also had acquired better understandings of 

mathematical concepts. The low achievers especially had gained more understanding 
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of mathematics and had improved their self-esteem. The high achievers learnt how to 

work as a team while peer teaching their friends in the cooperative learning class. 

The Grade 3 students’ success in learning and applying the cooperative group skills 

was manifested in six ways.  

First, there was students’ deep level understanding of Johnson and Johnson’s 

(1993: 1999) five elements of cooperative learning: positive interdependence, face to 

face interaction, individual accountability, social skills and group process. For 

example, the students accepted that they could not be successful unless their team 

members were successful. Each student followed a role of leader, recorder, reader or 

examiner, to assure individual accountability (Johnson, Johnson & Holubec, 1994). 

The Grade 3 students gained an understanding of the need to help other people in 

team (Face-to- face interaction). The students in this class effectively participated in 

their group work with interest and built on this to develope their individual 

mathematics knowledge and their group skills (Individual accountability). Students in 

this class had an opportunity to speak and invite others to offer ideas by using 

effective social skills (Social skills). The classroom evaluation provided the 

information to the students on how well their groups had functioned (Group process). 

Second, overall the students gained much self-esteem. This was especially so 

for the low achievers. These low achievers also gained more understanding of 

mathematics as their self-esteem improved. This finding is consistent with prior 

research that indicates that self-esteem relates to academic achievement and physical, 

emotional, and social areas (El-Anzi, 2005). Many students with learning and 

behaviour problems have low levels of social skills and poor self-esteem (Dole & 

McMahan, 2005). 

Third, the students were motivated to work with their team members. The 

students were motivated by both intrinsic motivation (e.g., mathematics 

achievement) and by extrinsic motivation (e.g., rewards). Further motivation was 

provided by the students’ desire to improve their friends’ mathematics performance 

and their mathematics skills. 

Fourth, students were able to successfully connect thinking about their own 

learning to actions and behaviours that engage them in learning strategically. The 

Grade 3 students learnt through social interaction. They had acquired the ability to 
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contribute their knowledge and use thinking strategies when they worked in the 

cooperative learning groups. The Grade 3 students thus began to engage in group 

meta-cognition (Johnson & Johnson, 2004) they not only worked with their friends 

on the geometry and fraction tasks, but also helped each to monitor understanding 

and learning, and to evaluate their groups’ progress. Most groups thus engaged in 

self-regulation and focused on ways to manage behaviours that included many of the 

cooperative group learning skills that they had been taught (cf., Pesut, 2004). This 

was in many ways scaffolded by task structure context and social interaction 

established and maintained by Mrs Supa.  

Overall, the findings from the Grade 3 class confirmed that cooperative 

learning methods employed strategically can improve Thai students’ mathematics 

achievement. The results from the Team Average Scores derived from the geometry 

and fractions test indicated a relationship between cooperative group learning skills 

and mathematical achievement namely that the teams that worked cooperatively, 

tended to learn more mathematics.  
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5. Chapter 5:  Results – Grade 4 Class 

5.1 INTRODUCTION 

The results in this chapter are presented in four major sections. The first section 

presents background information about the Grade 4 teacher (Mrs Malee) and her 

students. The second section discusses the results from classroom preparation and 

pre-implementation phases of the study. The third section presents the results from 

the classroom implementation phases of the study. The last section presents the 

results from the post-implementation phase and focuses on the teachers’ 

understanding of cooperative learning, her perceptions of cooperative learning in her 

mathematics classrooms, and the students’ opinions about cooperative learning as 

they had experienced it. 

5.2 BACKGROUND 

Mrs Malee, the Grade 4 teacher, had six years teaching experience in this 

private school. Mrs Malee said that the students in her class were very competitive 

and did not like to work with friends in groups. Thus, in her maths classes, she used 

whole class lessons to teach her students mathematical content from the Thai 

mathematics curriculum. Mrs Malee stated that cooperative learning was a new 

experience for her students. 

The major focus of her teaching goals was on the development of students’ 

knowledge in maths and on the development of their moral skills. When asked what 

her major goals of education were, she replied: 

The major goal of education in my opinion focuses on students’ 

knowledge. I want to make every student learn and understand the lesson. 

Also students can develop their mathematics skill and their moral skills.  

In contrast to the Grade 3 teacher (Mrs Supa) who utilised positive 

reinforcement techniques such as games, songs and teaching aims, Mrs Malee tended 
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to utilise negative reinforcement techniques to obtain the students’ attention to the 

lesson and to stop them disturbing their friends. For example, she said: 

I will reduce their mark if they don’t pay attention to the lesson and try to 

disturb their friends. Punishments will be used sometimes, for example, 

they have to make a copy of the sentences or behaviour that helps them 

to pay more attention to the lesson and stop talking. Moreover, I will 

cancel their break and order them to do the exercise that they cannot 

finish in class. 

Prior to this study, Mrs Malee had not employed cooperative group methods in 

her classroom. She felt that the students in her class had had negative prior 

experiences and attitudes about group work. Because of this, she thought that any 

implementation of collaborative group work in her classroom would be fraught with 

many problems. This is exemplified from her answers to questions about her students 

and her classroom: 

When they work together in groups, there are many problems occurring. 

Students will not be happy when the teacher assigns them in groups. 

Especially, Grade 4 students are quite small. Sometimes they cry and 

stop working altogether, which affects the quality of their study. Students 

sometimes spend 10 minutes in making groups and this is wasting study 

time.  

There were thirty-two students (17 girls and 15 boys) mainly from mid- to 

high-socioeconomic status background in Mrs Malee’s class. Most of the students in 

this class turned ten years old during the Grade 4 school year. 

Mrs Malee identified 4 levels of students (very high achieving students, high 

achieving students, average achieving students and low achieving students) in her 

class. Interestingly, Mrs Malee indicated that each of the 4 ability groups seemed to 

exhibit different types of personalities. The very high achieving students tried to 

develop themselves all the time. Some of the average achieving students also tried to 

develop themselves; however, some of this group of students tended to pay attention 

to other things instead of the mathematics lessons. The low achievers, she felt, didn’t 

want to develop themselves and as Mrs Malee said, they “try to develop a superiority 

complex to attract their friends”.  
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The analysis of the student data presented in the remainder of this chapter is in 

the form of both individual responses and team responses. Therefore a naming code 

identical to that used in Chapter 4 that indicates both individual identification and 

team identification will be used in this chapter. The following naming code is utilised 

to identify each student. This is shown in Figure 5.1. 

                         Pseudonym                                        Team name 

 

Bob – Student 17 4A 

 

Student individual participant number 

Figure 5.1 Student coding system. 

 

The code indicates that this student had the pseudonym ‘Bob’ (which is a Thai 

nickname), had a Student Individual Participant Number of 17, and was a member of 

Team Grade 4A.  

5.3 THE PREPARATION AND PRE-IMPLEMENTATION PHASES 

The teacher preparation phase was conducted during 1.5 weeks. There were 

five preparation workshops. Mrs Malee and Mrs Supa (Grade 3 teacher) were 

provided with many cooperative learning skills in contexts meaningful to the teacher. 

The researcher noted that in the five teacher preparation workshops, Mrs Malee 

engaged in the discussions with Mrs Supa and the researcher. However, there was 

more passive participation in the workshop discussions, she made fewer comments, 

asked fewer questions which were more general rather than in-depth questions and 

expressed fewer opinions. This possibly could be explained by her having had less 

experience.  

The pre-implementation phase occurred after the completion of the five teacher 

preparation workshops. Mrs Malee felt that she might explain the concept of 

cooperative learning to her students and tell them the benefits of applying social 

cooperative social skills in the classroom. She agreed with the Grade 3 teacher (Mrs 

Supa) that she should instruct her students the meaning of cooperative learning first. 
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She then intended to organise social skill activities and cooperative learning activities 

for her students.  

Mrs Malee indicated that she would introduce social skills to her students by 

using social skill posters or by giving them examples of real life situations where the 

social skills could be used. She said that she would then show her students how to 

use their social skills. She might let them discuss their own social skills and write 

them down in the work sheet. She might choose one group to show their own social 

skills to their friends. If they did it wrong, she would explain to them again. Lastly, 

she intended to let them practice social skills in their group 

Mrs Malee agreed with Mrs Supa (the Grade 3 teacher) that she might show her 

students that everyone in the group will receive benefits from cooperative learning 

group. She noted that working in a group might not succeed the first time. She felt 

that because her students needed to improve their social skills, she (the teacher) 

would need to motivate them, give them a reward, and encourage them. She also felt 

that students should not be punished and that she would need to be patient when 

building the students’ social skills. 

Mrs Malee hypothesised that if students were not happy with the group that she 

had organized for them, it might be that she had not given them enough knowledge 

about cooperative learning. To address this, she intended to repeat the social skills 

training again until she was sure that her students had a clear understanding of the 

cooperative learning social skills. She indicated that: 

If students have problems, it might be that the teacher did not give them 

enough knowledge about cooperative learning. The teacher needs to 

repeat the knowledge and to explain to them again until the teacher was 

sure that the students have a clear understanding of cooperative learning. 

Tell them the importance of Cooperative learning. 

During the pre-implementation phase, Mrs Malee indicated that method of 

assigning the students into their teams (see assigning students in Appendix H) was a 

useful method and she also believed that she could use these methods within 

different activities. 
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Now that I have learnt about how to assign the students into groups and 

have received the document, I believe that it is a good idea to group the 

students. We can use this method to assign the students in teams in a 

variety of different activities. It is new knowledge. 

At the end of the discussion and the preparation session, Mrs Malee agreed to 

use the same criteria and rewards to motivate her students working in cooperative 

group work as that to be used by Mrs Supa with her Grade 3 class.  

5.4 THE IMPLEMENTATION PHASE 

The implementation phase included two weeks of social skills training and the 

four weeks in which the cooperative learning skills were applied in two sets of 

mathematics lessons (time and measurement). 

This section begins with a description of the introduction and development of 

the cooperative learning skills. Following this, the analysis of the relationships 

between the development of cooperative learning group social skills and the learning 

of time and measurement will be presented. 

5.4.1 TEACHER’S STRATEGIES FOR DEVELOPMENT OF COOPERATIVE 

LEARNING SKILLS 

5.4.1.1 Teaching and Developing Social skills  

Table 5.1 shows the components of the action research process for looking, 

thinking, and thinking in development of cooperation learning skills. 

Table 5.1 

Development of Cooperation Learning Skills 

Research Cycle Technique Activities 

Look Recording the information from 

discussion and workshops. 

The researcher collected the 

data from 5 teachers’ 

workshops and teachers’ 

discussion.  

Think Problem analysis The researcher and teachers 

identified the problems that will 

occur during training of 

cooperative learning skills.  
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Acting 1. Teaching 

 

2. Students’ worksheets 

Teaching cooperative learning 

skills to students. 

Worksheets were assessed to 

support cooperative learning 

activities. 

 

In the first lesson of social skills, Mrs Malee, the Grade 4 teacher, taught her 

students social skills by discussing the students’ problems when they were working 

in groups, explaining the need for social skills, teaching students the benefit of social 

skills, explaining the examples of social skills in the T-chart. She then organised the 

social skills activities.  

In the second lesson, Mrs Malee began with advising her students of the 

benefits of learning the social skills. She then discussed with her students about the 

social skills that were placed in to students’ group work. In this lesson, Mrs Malee 

presenting her students the social skill T-chart and explaining the meaning of 

“Sounds Like” and “Looks Like” columns in the T-chart poster (Chapter 2). The 

students then were assigned to groups of two. She then revised with the students the 

rules for filling in the T-chart poster. When she was sure that the students were clear 

about what was required, she gave each group a T-chart worksheet. Mrs Malee then 

gave those 15 minutes for working in groups to help each other to complete the 

worksheet. At the end of the lesson, Mrs Supa evaluated and gave feedback to the 

students in a whole class discussion. 

In the third lesson, Mrs Malee gave the rewards to the three groups who she 

felt had produced the best ideas for inclusion in “Sounds Like” and “Looks Like” 

columns in the T-chart activity. She then encouraged her students to practice the 

social skills by using the ideas from the three winning groups. 

In the fourth lesson, after her students had an understanding of social skills, 

Mrs Malee assigned students in teams of four (Appendix H assign students into 

groups). During this lesson, concepts of cooperative learning and STAD strategies 

were taught. Mrs Malee explained to her students about the role card, which had four 

roles: Coordinator/time recorder, Writer, Reader (to read the question or information 

in the worksheet), and Corrector. 
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Mrs Malee informed her students that they had to help their team member 

create their team name. She told her students to put the team name on every time 

when they completed the worksheet. 

She indicated to her students that every student was responsible for knowing 

the material. Students’ scores were put into a table using individual students’ 

improvement scores along with their base scores to come up with points for each 

group. Winning teams were rewarded in social skills activities. She evaluated her 

students’ group work at the end of the class. 

 

5.4.1.2 Time and measurement 

After teaching the students social skills, the researcher and Mrs Malee 

presented the students with the knowledge and understanding of Student Teams 

Achievement Divisions as described in Chapter 2. According to Slavin (1995) before 

beginning teamwork in the classroom, the teacher should explain the STAD method 

to students and provide them with the team rules. For example, students have a 

responsibility for their team mates’ learning and make sure that everyone in the team 

has learnt the material. No one is finished studying until all team mates have 

mastered the subject and before asking the teacher, students must ask their friends 

first in a quiet and polite manner.  

Table 5.2 shows the components of the action research process for looking, 

thinking, and thinking in Cooperative learning: Impact noted during time lessons and 

measurement lessons. 
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Table 5.2 

Cooperative Learning: Impact Noted During Time Lessons and Measurement Lessons 

Research Cycle Technique Activities 

Look 1. Participant observation 

 

2. Document revision 

Researcher observed teaching 

and learning of cooperative 

learning skills in mathematics 

lessons. 

Teacher and researcher revised, 

corrected and evaluated 

students’ work. 

Think 1. Interpretation 

 

2. Problem analysis 

 

 

3. Classroom evaluation 

Teachers and researcher 

monitored the students’ 

progress by considering 

students’ work.  

The researcher and teachers 

identified the problems will 

occur during training of 

cooperative learning skills. 

The students’ feedback on how 

well they were achieving their 

goals and their group 

performance. 

Acting 1. Cooperative learning 

 

2. Worksheets 

 

3. Support 

Teaching mathematics lesson 

by using cooperative learning 

technique. 

Students’ worksheets were 

carried out during the 

cooperative learning lesson. 

Teachers and students used the 

variety of techniques to support 

cooperative learning group 

learning. 

 

During the implementation of the time and measurement lessons, the following 

instruction sequence was utilised by the Mrs Malee: 

1. Students completed the individual pre-test, which consisted of the 

sequence lessons of time in the first week (Appendix M). They were then 

grouped into eight teams of four. 

2. Mrs Malee introduced the time lessons to her students. The time lesson in 

this class included addition and subtractions of the time.  
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3. Mrs Malee directly taught her students for fifteen to twenty minutes. Grade 

4 students then worked in cooperative groups of four for twenty to twenty- 

five minutes. 

4. The teacher helped her students to work in their specific role. Students sat 

on the floor in groups of four in order to facilitate face to face interaction. 

Mrs Malee supervised by walking around the classroom, answering the 

students’ question, listening to the students’ conversations, assisting the 

students’ team work, and checking the students’ understanding of the 

lessons. 

5. Mrs Malee identified the best team of the day and rewarded them with the 

candies or stationeries. The researcher noted that Grade 4 students were 

motivated by the rewards. They provided support for their team members 

and collaborated with their team members in order to be the best team of 

the day.  

6. The students had the individual post-test in the sequence of timed lessons 

calculated. Then the Team Average Scores were calculated as shown in 

(Appendix N). Teachers then scored the Students’ Team Average scores. 

7. Students completed the pre-test before they started the measurement 

lessons. The pre-test consisted of the sequence lessons of the 

measurements (Appendix O). 

8. Mrs Malee taught the measurement lesson to her students. The 

measurement lessons in this class included measuring the classroom aid 

and estimation of classroom equipment for example, tables, chairs, and 

notebooks.  

9. The cooperative learning classroom processing started over again in the 

sequence of the measurement lessons by following the instruction 

sequence 3 – 5. 

10. At the end of week 6, the students completed the individual post-test, 

which consisted of the sequence of measurement lessons (Appendix P). All 

tests were graded by the teacher. The teacher then scored the Students’ 

Team Average scores. 
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Mrs Malee taught mathematics in Grade 4 class four days a week. She directly 

taught the subject matter one day and conducted cooperative learning group work on 

the other three days. Mrs Malee said she tried to organise the lessons appropriately 

for group work. How Mrs Malee had organised her cooperative learning classroom is 

exemplified in the following statement she made to the researcher. 

For example in the time calculation lesson students have to have many 

skills, such as reading skills, analysing skills, calculating skills. Most of 

the students can not understand this lesson. Some students understand 

easily but some students spend a long time to understand. Then they have 

to help and support their friends. I think the time calculation lesson is an 

appropriate lesson for using in cooperative learning classroom.  

The choice of task or exercise is crucial because some exercises were not 

appropriate for small group work. Therefore, the teacher needed to organise an 

appropriate exercise for his or her cooperative group work. Mrs Malee clarifies how 

she organised the cooperative learning lesson as:   

In the first week I organised two questions in one period. The students 

could not finish their task because there was not enough time to make 

everyone in the group understand the task. Also they have not had the 

time to teach and explain it to their friends. I then reorganised the 

worksheet by using only one question per period. I have found that it was 

a success. The students have time to teach their friends and to follow my 

instructions. 

Mrs Malee organised the materials and the tasks that were suitable for group 

work. Also, Mrs Malee paid attention to time management. She did this because in 

the first week of her cooperative learning classroom, the students could not finish 

their exercise. Mrs Malee had to reorganise the exercise which helped her students 

work together effectively and finish on time.  

Mrs Malee said that she used questions in order to help her understand her 

students. She said:  

I better understand the use of questions. I can now use the right and 

suitable questions with the student. Before, I just asked questions of the 

students without concern of the question type. Now I can organize or 
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prepare before I use the question. For example, if I want to know the 

students’ understanding of my lesson, I know now what type of question 

I should ask them. If I want to know the students’ interest in my lesson I 

can ask them, “Have you ever learnt or studied this lesson before?” 

When the students answer, “Yes, I have seen and learnt this lesson 

before”, it might mean that they are interested in my lesson. This is the 

first question that is used to show the interest of the students. The second 

question is to test their knowledge. This question will be used during my 

teaching time. We might teach them first and ask them how much they 

have understood of the lesson by using a good question. Third, it is a 

question to search for the information from them and it is the last 

question. The teacher might ask, “Do you have another answer?” or 

“How can you use this lesson in your real life situation?” 

In the time lesson, Mrs Malee started her lesson with reading the time from the 

clock, telling the time or the relation of the time. She had developed the questions 

that related the notion of time to the students’ life. After that, she prepared similar 

questions and let her students help each other in the group. In the cooperative 

learning class, Mrs Malee talked about the problems which she thought might affect 

the students’ group work. She stated that:  

We teach the students about time and measurement. In the cooperative 

learning lesson, I gave them the worksheet about time. Students have to 

draw a clock on the piece of paper. There is one student in the group who 

draws a clock because everyone knows how to draw the clock and they 

just want to finish the exercise. I guess that the exercise in the worksheet 

is not interesting and they can not express their opinion. In the 

measurement lesson, the classroom equipment (a metre stick) is not 

enough, so not everyone can do the exercise. 

During the cooperative learning in the sequence of time lessons, Mrs Malee 

monitored her classroom closely. She walked around the classroom. She scaffolded 

her students’ learning, answering questions, and encouraged students to work with 

their team members. Mrs Malee noted that “I needed to pay more attention to Teams 

4D, 4E, and 4F because these teams had students who might not provide good 

cooperation with their friends”. 
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From Mrs Malee’s experience with her Grade 4 students, she knew which 

students needed more scaffolding and paid more attention to them during their 

cooperative learning lesson. Therefore, she more frequently scaffolded those 

students’ learning by encouraging them to work with their friends. She provided 

more information that: 

There was one boy in team 4D, one girl in team 4E and two boys in team 

4F. These students had problems with their friends because of their own 

personality. For example, they interrupted their friends while they were 

studying and did not pay attention to the subject matter.  

Mrs Malee encouraged the students in Team 4D and resolved problems during 

the cooperative learning group work. Because of these interventions, the students 

(Team 4D) listened to her and started to work together as a team.    

At the end of every class, Mrs Malee had a discussion and summarised the 

lessons and the exercises in the worksheet. She corrected some errors, provided more 

explanation about the lessons, checked the students’ understanding of the lesson, and 

summarised the students’ group work.  

Data from classroom observations and the teacher’s interview indicated that 

Mrs Malee utilised many strategies to implement her mathematics classroom lesson. 

Table 5.3 

Strategies Utilised by Mrs Malee 

Strategies 
To facilitate development of 

cooperative group skills 

To facilitate learning of 

mathematics 

Use of scaffolding questions * * 

Use of tools and signs * * 

Use of motivational strategies * * 

Developed classroom materials * * 

Convinced students about viability 

of group work 

*  

Introduced and maintained social 

skills 

* * 

Introduced group roles *  
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To sum up, during the period of classroom implementation Mrs Malee 

organised her cooperative learning class as she walked around the classroom and 

supervised her students. She answered the questions, listened to her students’ 

conversations, introduced group roles, reminded the students to support their friends, 

checked the students’ understanding of the lesson and assisted the students’ group 

work process.  

5.4.2 STUDENTS’ COOPERATIVE LEARNING PROCESSES 

Data from the classroom observations and the post-implementation surveys of 

students’ attitudes and perceptions about cooperative learning indicated that most of 

the students perceived that they had provided and had received help in learning from 

not only Mrs Malee, but also from their team members.  

5.4.2.1 Survey question: Helping friends in cooperative learning group work 

The survey of students’ attitude and perceptions about cooperative learning 

data in the post-implementation phase illustrated that most of the Grade 4 students 

had received help and support from their teacher and their friends. When the students 

were asked in the survey to indicate “What did you do to help your friends in group 

work?” the following four categories of responses emerged: 

1. Students help their friends by teaching mathematic (i.e., Peer tutoring) 

2. Students followed their role in the role play card (i.e., Group roles) 

3. Students support the development and maintenance of positive social 

interactions (i.e., Peer relationship) 
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Figure 5.2 Grade 4 students help their friends in the group. 

 

Figure 5.2 shows the students’ responses to the question about helping one 

another in cooperative learning group. The majority of Grade 4 students (14 girls and 

12 boys) responded that they taught their friends during cooperative group. Only one 

student (a low achieving student) felt that she did not help her friends in her team.  

The peer tutoring section in Figure 5.2 shows the majority of Grade 4 students 

(who were 10 high achievers, 10 average achievers and six low achievers) helped 

their teams by teaching and by transmitting maths knowledge to their other team 

members. This is exemplified by the following comments from three students: 

“I taught my friends and explain when they didn’t understand”. [Pra - 

Student 13 4E] 

“I taught my friends when they didn’t understand by using the good 

explanation until they understood the lessons”. [Aoy – Student 15 4F] 

“I helped my friend who was not good at maths and didn’t understand the 

lesson”. [Win – Student 16 4E] 

Group role area in circle within the peer tutoring circle section in Figure 5.2 

shows eight students (five girls and three boys) who were five average achieving 

Peer tutoring 

3,9,10,11,13,14,15,16,18, 

20, 21, 22,23,24,25, 30, 31 

Group role 

2, 5, 6, 7, 12, 

27,28,32 

Peer relationship 

1 

Did not 

help 29 

Numbers indicate Student Individual Participant Numbers 

 



 

Chapter 5:  Results – Grade 4 Class 141 

students and three low achieving students. These students felt that they helped their 

friends by following the group activities such as following their own role in the role 

play card and they also taught maths to their friends and helped them to complete the 

difficult tasks. The interesting answers from four students show that: 

“Because I was a reader, I read the questions and explained it to my 

friends. I also taught them”. [Pinky – Student 28 4C] 

“I always followed the teacher’s instruction and my role play in group. I 

helped my friends to complete the task”. [Kaew – Student12 4D] 

“I helped them to write and taught them”. [Toon – Student 6 4F]  

“I found the answers. I explained to them and wrote down the answers”. 

[May - Student 5 4H] 

One student who was a high achiever responded that she taught and explained 

the lessons to her friends and also lent them her stationery during cooperative 

learning class (see peer relationship section). 

“I explained lesson to my friends. I used the social skills in group and 

lent them a stationery”. [Ink – Student 1 4B]. 

The rectangle section in Figure 5.2 shows a low achieving student (Joy – 

Student 29 4B) who responded to the question about helping her friends in group by 

stating: 

“Most of the time, my friends taught me”. [Joy – Student 29 4B] 

5.4.2.2 Survey question: Receiving help from friends in cooperative learning group 

work. 

The Grade 4 students’ answers to the question (What did your friends do to 

help you in the group?) indicated that they felt that they had received help from their 

friends in the team. The answers to this question were as follows. Twenty-five 

students (15 girls and 10 boys) indicated that they had received help from their 

friends. The exceptions were two students (1 girl and 1 boy) who felt that they had 

not received help from their friends.  

The Grade 4 students received the following categories of help from their team 

members:  
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1. Students received helped by learning mathematics contents from their 

peers (i.e., Peer tutoring). 

2. Students followed their role in the role play card (i.e., Group role). 

3. Students supported the development and maintenance of positive social 

interactions (i.e., Peer relationship). 

4. Students corrected and assessed their friends’ work (i.e., Peer assessment). 

 

Figure 5.3 Grade 4 students received help from their friends. 

 

Figure 5.3 contains six categories of how students received help from their 

friends in cooperative learning groups. As is illustrated in the peer tutoring section, 

twenty students (11 girls and 9 boys) stated that learning in cooperative learning 

groups made them learn better in maths by receiving help from their friends. These 

students included seven high achievers, seven average achievers and six low 

achievers. For example, Beau - Students 11 4G, Khun – Students 18 4A and Win - 

Student 16 4E said: 

Group 

role 7, 

22, 29 

Peer tutoring 

3,5,9,11,14,15,16,18, 

23, 24,27,30,32 

30, 32, 2, 12, 

28 

1, 20, 21 

Peer relationship 

 13,31 

Peer 

assessment 

10 

Negative 

interaction 6, 25 

Numbers indicate Student Individual Participant Numbers 
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“They taught me when I did not understand the lesson” [Beau - 

Student11 4G]. 

“They explained the difficult tasks to me” [Khun - Student18 4A]. 

“They taught me when I couldn’t do the tasks” [Win - Students16 4E]. 

Group roles show six students (4 average achievers and 1 low achiever). They 

said that their friends supported group work, provided their opinion and cooperated 

in groups as shows in the following: 

“They read the questions, find out the answer and helped me to read”. 

[Jip - Student 7 4D] 

“They helped me to think and working on task. They wrote the answers”. 

[Frank - Students 22 4G]  

Five Students in the peer relationship section of Figure 5.3 (4 high achieving 

students and 1 average student) responded that their friends supported them in the 

cooperative learning classroom by helping to support the development and 

maintenance of positive social interactions. Two of four students commented: 

“Everyone in group provided the good support”. [Jan - Student 31 4E] 

“Everyone helped their friends. We never argued”. [Pra - Student 13 4E] 

One student (located in the peer assessment section of Figure 5.3) noticed that 

everyone in her group helped each other to correct and check the paper work and 

taught her during cooperative learning class. This comment thus was located in the 

intersection of peer teaching and peer assessment sections in Figure 5.3. She 

commented that: 

“They gave their opinions, checked the answers and made sure that 

everyone in group understood the lessons. They also helped me to find 

the answers”. [Noi – Student 10 4A] 

Three average achieving girls responded to the question that they received help 

from their friends in terms of peer tutoring and group roles (see the intersection of 

peer teaching and group roles). Two of three girls comments that: 

“They read the questions and explained the lesson to me”. [Pinky - 

Student 28 4C] 
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“They explained the lesson to me. They listened to me. They read the 

question and also gave me their advice”. [Jane - Student 2 4F]  

The intersection between peer tutoring and peer relationship in Figure 5.3 

includes two students who were high achievers. One student explained that her 

friends taught mathematic to her and lent her stationery [Ink - Student 1 4B] and 

another student said her friends pay attention to her and also taught her the 

mathematics lesson [Ying - Student 21 4F].  

“They explained the lesson to me and lent me stationery” [Ink - Student 1 

4B]. 

“I received the attention from my friends. Sometimes, they taught me” 

[Ying - Student 21 4F].  

Two students (one low achieving girl and one high achieving boy) responded 

that their friends did not help them in cooperative learning groups (See Figure 5.3 - 

negative interaction section). They commented as follows: 

“No, they never helped”. [Peter - Student 25 4C]. 

“No, nothing”. [Toon - Student 6 4F] 

5.4.3 SUMMARY  

In summary, throughout the course of the study, the Grade 4 teacher gradually 

utilised in her classroom many cooperative learning strategies such as positive 

interdependence, face to face interaction, individual accountability, social skills, and 

classroom evaluation. She also used other strategies to maintain cooperative learning 

group work such as scaffolding, students’ group roles, and modify her teacher’s roles 

with in the classroom. Students’ worksheets, however, continued to be Mrs Malee 

main concern. She put much effort into the organisation of suitable student’ 

worksheets and activities for her students. 

Grade 4 students helped and received help from their team members by 

utilising the following strategies: peer tutoring, group roles, peer relationship, peer 

assessment and peer encouragement. Cooperative learning provided the students with 

the opportunities to explore and solve mathematics problems and social problems. 

Students also benefited in developing their mathematics skills. 
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5.4.4 COOPERATIVE LEARNING: IMPACT NOTED DURING TIME LESSONS 

The researcher noted that the students in this class appear to understand their 

roles. Most of the students supported their friends in the team by using the social 

skills introduced to them by the teacher. Every team in Grade 4 had improved their 

Team Average Score (Total Team Score / Number of Team Members). This is 

clearly illustrated in Figure 5.4. 
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Figure 5.4. Grade 4 Time Team average scores. 

Figure 5.4 represents Grade 4 students’ team average in the sequence of time 

lessons. Every team had improved their team average; however there were 

differences in the team average score in this class. For instance, Team 4A had a score 

of 16.25, Team 4H had a score of 20, Team 4B scored 22.50 and Team 4G had a 

score of 23.75. The highest team average scores were from 4 teams, 4C, 4D, 4E, and 

4F. Each team had a score of 25. In the post-teacher interview, Mrs Malee mentioned 

that she needed to pay more attention to Teams 4D, 4E, and 4F during the sequence 

of the time lesson class involving cooperative learning, because these teams (4D, 4E 

and 4F) had students who might not cooperate with their friends. Therefore, the 

teacher’s role became more important in classroom management. By supporting the 

students’ group work, providing appropriate lessons and paying attention to students’ 

cooperation, the students’ mathematics ability was enhanced.  

It can be seen from Figure 5.4 that Team 4A had the lowest score of team 

average (16.25 Team Average Score) when compared with the other seven teams. 
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The lowest score in this class might not reflect how well cooperative learning worked 

in their group as this team utilised very effective social skills and cooperative 

learning methods in their time lesson.  

It is clearly presented in their (Team A’s) discussion during their cooperative 

learning group work. The members in team 4A were Noi (high achiever), Khun 

(average achiever), Bob (average achiever) and Nathan (low achiever). They needed 

to help each other to complete the worksheet on the subject of adding and subtracting 

the time. Noi and Bob helped Nathan and Khun to understand how to solve the 

mathematics problem (line 5, 6, 7, 9, 12, 17, 19, 21, 24, 26 and 27). This is clearly 

exemplified from Team 4A’s conversation in the following: 

The first question was 2:15 hours + 1: 40 hour = ? 

Students’name Students’ conversations 

1. Bob 

 

Are you ready? 

(Every one in the group said “yes”) 

2. Bob Who wants to read the first question? 

3. Noi  Nathan, don’t play the MP3. 

4. Bob  Can Khun read the first question please? 

5. Khun 2 hour and15 minutes + 1 hour and 40 minutes. 

(Noi taught Khun how to read the question and Khun 

followed her example) 

6. Bob We have to add in order to get the result 

7. Noi First we have to start with adding, what is the answer of 5+0 

8. Bob 1+4 =5 

9. Noi What is the next method Khun 

10. Khun Not sure. Do we take 2+1 

11. Noi Yes! Correct 2+1=3 

12. Bob Okay, the answer is 3 hours and 55 minutes. Do you agree? 

(Everyone says “yes”) 

13. Noi  Second question-can Nathan read the question please? 

14. Nathan  3 years 8 months – 2 years 5 months. 

15. Noi  How can we get the result? 

16. Khun  We take 8-5 and the result is 3. 

17. Noi   Bob, what about the year? 

18. Bob  Year? Take 3-2 =1. 
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19. Noi  Hang on. I have maths knowledge. How many months in 1 

year? Nathan, can you answer please? 

20. Bob  Nathan, How many months in one year? 

21. Noi  You need to answer even if you are not sure of your answer. 

We will correct it for you. 

22. Bob  Hurry up, answer us. 

23. Nathan  Um…um 

24. Noi  There are 12 months. You need to remember that when you 

do the next question. 

25. Bob  Yes, you need to remember. 

26. Noi  Another question. How many seconds in 1 minute? 

27. Bob  Same as minute and hour. 

28. Khun  60 seconds. 

29. Bob  The answer to this question is 1 year and 3 months. Do you 

understand? 

 

From Team 4A’s discussion it can be safely concluded that in the effective 

cooperative learning group the low achiever can gain more understanding about 

mathematic knowledge from group discussion and the help received from the group 

members.  

In the same day, at the end of this class, Mrs Malee evaluated students’ group 

work by choosing one student to answer a question. Khun was chosen (the member 

from team 4A) to answer the first question on the worksheet. Khun could easily 

answer this question because her group had been discussing this question before and 

everyone in her group clearly understood how to get the answer. The classroom 

evaluation in the following transcript shows the effective cooperative learning group 

of team 4A. 

Teacher and Student’s name Teacher and student’s conversation 

1. Mrs Malee Khun, can you answer question 1 please? Tell your 

friends how your group found out the answer of this 

question? 

2. Khun Take 5 + 0 = the result is 5, 1 plus….. 

3. Mrs Malee Can you hear Khun’s voice? 

(Classmate said No) 
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4. Mrs Malee Can you speak up Khun? 

5. Khun 5 + 0 the result is 5, 1 + 4 is 5 and 2 + 1 is 3. 

6. Mrs Malee Group Kurab Phai (4A) is correct. Very good. You 

need to start this method by adding from the minute 

first and then add the hour. 

 

The teacher can use classroom evaluations to assess how well cooperative 

learning works in group work and how much the students understand the lesson. The 

teacher could also summarize the main idea of each lesson and provide students with 

comments about their group work each day. 

5.4.5 COOPERATIVE LEARNING: IMPACT NOTED DURING MEASUREMENT 

LESSONS 

In the sequence of the measurement lesson, most of the students in Grade 4 

worked well together to solve the mathematical problems. The following Figure 5.5 

presents students’ Team Average Score after the post-test of the measurement lesson. 
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Figure 5.5. Grade 4 Measurement Team average scores. 

Figure 5.5 shows the team average scores of the eight teams in Grade four. The 

Team Average Scores can be seen in the three different groups. The first group 

scored 25 and comprised teams 4B, 4C, 4G, and 4H. The second group’s score was 

27.50; teams 4A and 4F and the third team, which obtained a score of 30.00, were 

teams 4D and 4E.  
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The team average scores reveal that every team had improved their 

mathematics knowledge and had utilised the high performance capability of 

cooperative learning in the measurement class. The following conversation of Team 

4A confirmed that each member had worked with their friends in the cooperative 

learning group work and supported their friends to gain understanding of the lessons.  

The members in team 4A included Noi (high achiever), Khun (average 

achiever), Bob (average achiever) and Nathan (low achiever). The instruction in the 

worksheet was for each team to measure the length and width of the table by using a 

part of their body. Then explain how to obtain the answer and write the answers 

down in the worksheet. The following conversation shows how Team 4A worked in 

an effective cooperative learning group by receiving support from Mrs Malee and 

their team members. Noi dominated the discussion by explaining the problems and 

the solution of the problem to the team members. In this team, there was no problem 

solving between the high achiever and the low achiever. As shown in the following 

conversation, the high achiever (Noi – Student 10 4A) explained her method of 

solution to her friends (line 10, 13, 19). She also instructed the low achiever in the 

mathematical concept (line 20). The team members showed a high recognition of 

understanding and enjoyed the participation. 

Name Teacher and students’ conversation 

1. Bob I will read the question. Students need to help each other 

measure the length and width of the table by using a part 

of the body and then, explain how to measure the table 

step by step. 

2. Noi We might use a cubit and inch. 

3. Bob We will measure the table 

4. Noi What should we measure first, Nathan? 

5.Nathan Width 

6. Bob What should we measure between length and width? 

7. Nathan Length 

8. Noi The length of my forearm equals 30 centimetres, one 

ruler. 

9. Bob Can we use the ruler? 

10. Noi Teacher said we couldn’t use the ruler. 
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11. Bob Okay, you can use the ruler to measure your own forearm 

first and then we can measure the table with our forearm. 

12. Mrs Malee Yes Bob, right, use the ruler to measure your forearm first 

then you know how many centimetres there are in your 

forearm, approximately. After that you can use your 

forearm to measure the width and length of this table. Can 

you tell me how many centimetres your forearm 

measures? 

13. Noi 1 forearm is approximately 1 ruler long.  

14. Mrs Malee Can you tell me how many centimetres, Khun? 

14. Khun 30 centimetres. 

15. Bob Okay. Let’s measure this table. 

16. Khun How do we write down the answer? 

17. Noi Following the steps.  

(Then the students in this group measured the table by 

using Bob’s forearm) 

18. Bob This table’s length is equal to 2 of my forearms.   

19. Noi Which means this table is 60 centimetres wide. Do you 

know how to get 60 centimetres? One forearm equals 30 

centimetres If you use 2 forearms, how many centimetres 

is that?  

(Nathan kept quiet and didn’t give Noi an answer, so Noi 

repeated her explanation to Nathan again). 

20. Noi 1 forearm equal 30 centimetre so, what are 2 forearms 

equal to? 

21. Nathan 60 centimetres 

22. Bob Very good 

 

Nathan was the Writer. When he was writing the answers, Noi and Bob helped 

him to correct the writing. When Nathan finished filling in the answer his team 

members clapped their hands to show they appreciated his work. This indicates that 

the high achiever in this team helped the low achiever in learning mathematics 

concepts. Also the other team members supported and provided good participation. 
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5.4.6 RELATIONSHIP BETWEEN COOPERATIVE LEARNING GROUP SKILL 

DEVELOPMENT AND LEARNING OF MATHEMATICS 

A positive relationship between development of cooperative learning group 

skills and learning of mathematics was noted in the Grade 4 classroom. This is 

clearly illustrated by the improved Team Average Scores from geometry and fraction 

lessons listed in Table 5.4. 

Table 5.4 

Improved Team Average Scores from Geometry and Fraction Lessons 

Team Time Measurement Improvement 

A 16.25 27.50 +11.25 

B 22.50 25.00 +2.50 

C 25.00 25.00 0 

D 25.00 30.00 +5.00 

E 25.00 30.00 +5.00 

F 25.00 27.50 +2.50 

G 23.75 25.00 +1.25 

H 20.00 25.00 +5.00 

As shown in Table 5.4, students in Team 4A performed better than other teams 

in Grade 4. The results show that seven teams had improved their Team Average 

Score and only one team had not improved their Team Average Score from the 

lessons of time and measurement. There were three teams; 4D, 4E, and 4H, that had 

+5.00 improvement Team averages score, two teams; 4B and 4F had +2.50 

improvement Team Average Score; team 4G had +1.25 improvement Team Average 

Score and 4C had 0 improvement Team Average Score. It is clearly shown that Team 

4A had a major improvement (+11.25 improvement Team Average Score) in 

Grade 4. 

The data from classroom observations confirmed that the members of Team 4A 

had been helping each other by using effective social skills, participating well in 

group work and providing suitable support in the team. They were paying attention to 

their own roles.  
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The result strongly confirms that cooperative learning had positive effects on 

the students’ mathematics knowledge. The mathematics achievement of students who 

used effective cooperative learning was higher after they had used this method more 

often, and with increased use. Table 5.5 presents the raw improvement score of the 

members in Team 4A in pre-test and post-test in time and measurement lessons. 

Table 5.5 

Team 4A  Raw Improvement Scores from the Pre-test and Post-test of the Time and Measurement 

Lessons 

Team member Time lesson Measurement lesson 

Noi (high achiever) 1 4 

Khun (average achiever) -3 7 

Bob (average achiever) 3 6 

Nathan (low achiever) -1 2 

 

Table 5.5 illustrates that the students in every level of mathematics ability had 

improved their mathematics knowledge and their cooperative learning group work at 

the same time. Team 4A members rapidly increased their mathematics knowledge 

from their first lesson (time lesson) to the second lesson (measurement lesson). 

Moreover, the observation confirmed that the high achievers in this team helped and 

supported the low achiever in mathematics knowledge and group work skills. This 

team had employed an effective cooperative learning method. 

5.5 POST-IMPLEMENTATION 

5.5.1 TEACHER’S PERCEPTIONS OF COOPERATIVE LEARNING 

After eight weeks of classroom implementation, Mrs Malee was asked to 

express her opinion regarding her personal definition of cooperative learning. Mrs 

Malee defined cooperative learning as, a small group of students working together. 

She described cooperative learning as involving a lot of techniques and not just 

putting students in groups. Moreover, high achievers had to help low achievers. Mrs 

Malee explained her views on cooperative learning as: 
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At first, I thought that it was just normal group work that I used to 

organize previously in class. After I learnt about cooperative learning and 

social skills, I realised that it is a very important method and it involves a 

lot of techniques. I have to learn and have to know about the process of 

assigning students to a group. Students are put together in groups of four 

because they can help each other when they have problems. 

In my opinion, Cooperative learning means working in groups by 

assigning students to small groups, mixing their maths ability and their 

gender. The high achieving students must help the low achieving 

students. 

Mrs Malee noted that the use of cooperative learning in the classroom was 

especially beneficial in the maths classroom. There were advantages for her students 

and also for herself. She described one of the advantages of cooperative learning for 

her students was the students learning and experiencing how to work and help each 

other in the group. 

Another advantage was that the students’ maths skills had improved. 

Cooperative learning facilitated her students to understand maths better than before. 

The low achievers gained more knowledge in maths by asking their friends and the 

high achievers gained explanation skills which in turn improved their own 

understanding of maths. Mrs Malee commented: 

Students learn to work in groups, help each other, and accept other 

opinions. It makes low achievers gain more knowledge in maths. 

Students’ maths skills are improved. Sometimes, the low achievers do 

not want to ask the teacher when they do not understand the lesson or the 

teacher is busy, so they will never improve their understanding of maths. 

When I use cooperative learning in my maths class, low achieving 

students can ask their friends to teach them. Then they can solve the 

problems. The high achieving students will gain the explanation skills 

and it makes them understand maths more than before.  

Mrs Malee illustrated her views about the advantages for the teachers by 

pointing out that she believed that she could save her teaching time because the high 

achievers helped her to teach the low achievers. The low achievers can learn and 

improve their mathematical abilities from working with friends. 
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However, Mrs Malee said to the researcher that there were some unsuccessful 

lessons during cooperative group work. She said she thought it might be a 

disadvantage of practising cooperative learning if students’ worksheets were not well 

prepared and lacked educational aids. She pointed out from her experience that: 

Some exercises are good only for individuals. When we adapt the lesson 

for group work, the low achievers never gets the chance to be involved. 

Also, all the worksheets are always finished by the high achieving 

students … I guess that the exercise in the worksheet is not interesting 

and they can not express their opinion. In the measurement lesson, the 

classroom equipment (a metre stick) is not enough, so not everyone can 

measure.  

She also indicated that the teacher might be the main source of the 

disadvantages of cooperative learning at this stage. In order to provide the right 

conditions, the teacher must understand clearly the concepts of cooperative learning. 

The teacher needs to be familiar with a lot of techniques such as motivation 

techniques and encouragement techniques. The teacher also needs to be prepared to 

provide the correct infrastructure for the lesson to be successful. 

5.5.2 STUDENTS’ PERCEPTIONS OF COOPERATIVE LEARNING 

Two questions in the student survey focussed on the students’ perceptions 

about cooperative learning: 

1. Did you work well in your cooperative learning group? 

2. Did you enjoy working in cooperative learning groups? 

5.5.2.1 Survey question: Working well in cooperative learning group. 

The majority of Grade 4 students answered the question “Did you work well in 

a cooperative leaning group?” by saying that they worked well with their friends in a 

team and only six students responded that they did not work well in a team. As is 

illustrated in the  Figure  
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Figure 5.6  the six circles (15 girls and 7 boys) represent the students’ reasons for 

working well in groups including cooperation, motivation, peer teaching, knowledge, 

and no particular reasoning. Students’ reasons why they thought that they had worked 

well in their team included: 

1. Students felt that they had worked well in teams because everybody in the 

team cooperated with one other (i.e., Cooperation) 

2. Students had helped other students to learn and understand maths(i.e., Peer 

tutoring) 

3. Students had gained new mathematical knowledge (i.e., Knowledge) 

4. Students were motivated by the teacher and rewards (i.e., Motivation) 

5. Students did not provide any reasons why they worked well in teams (i.e., 

No reason) 

The three rectangles presented six students (one girl and five boys) who felt 

that they did not work well in their cooperative learning team. There are three 

categories of students’ negative responses to working with other students in a group: 

1. Students played and talked to their friends (i.e., Inappropriate behaviour) 

2. Students lacked the mathematics knowledge necessary to make what they 

felt was an adequate contribution to their team’s knowledge building (i.e., 

Lack of knowledge) 

3. Students did not provide the reasons why they did not work well in their 

team. (i.e., non-participation) 

 

 



 

Chapter 5:  Results – Grade 4 Class 156 

 Figure  

 

Figure 5.6 Grade 4 students worked with their friends in teams. 

 

The cooperation area section shows 14 students (11 girls and 3 boys) 

comprised of six high achievers, five average achievers and three low achievers. 

They responded that they worked well with their friends in their team because 

everyone in the team helped each other and provided good cooperation. This is 

clearly exemplified from five students who commented that:  

Yes, everyone worked well and followed the teacher’s instruction. [Kaew 

-Student12 4D] 

Sometimes I discussed the work with my friends and helped them to 

complete the task. [Ying - Student 21 4F] 

Yes, I helped my friends in writing and finding the answers.[Jip - Student 

7 4D] 

Yes, in my group, I got the highest score. I helped everyone by using 

social skills. [Not - Student 10 4A] 

Yes, for example, I didn’t make a loud noise and didn’t play when we 

were doing group work. [Son – Student 24 4G]  
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The peer tutoring area of the circle section describes six students (five girls and 

one boy). There were two high achievers, two average achievers and two low 

achievers. These students responded to the questions saying that they worked well 

with friends because they thought they gave the right explanation to their friends. 

This is an example from two students: 

Yes, I explained it to my friends and my friends explained it to me. 

[Khun - Student 18 4A] 

Yes, if my friends didn’t understand, I would explain it to them. [Ink - 

Student1 4B] 

The knowledge area of the circle section demonstrated two boys (average 

achieving students) who felt that they worked well with friends in their team. They 

gained more knowledge when they explained the task to their friends. Frank and Chai 

commented: 

Yes, I gained knowledge when I explained it to my friend. [Frank - 

Student 22 4G] 

I loved to learn and work in the group because I gained more knowledge. 

[Chai - Student 32 4C] 

One girl who was the high achiever noted that she worked well with friends 

because she felt that students were motivated by the process of cooperative learning 

technique. Students were interested in cooperative learning (motivation area of the 

circle section). Aoy - Student 15 4F responded to the question by writing: 

Yes, students were interested in process cooperative learning. [Aoy - 

Student 15 4F]. 

An intersection between the cooperation and the peer tutoring area sections In 

Figure 5.6 illustrate the attitude of three students (two girls and one boy) who were a 

high achiever, an average achiever, and a low achiever, about working in their group. 

High achiever [Pra - Student 13 4E] and low achiever [Top - Student 30 4B] 

answered the question by writing that: 

Yes, everyone cooperated with their friends. I taught my friends when 

they didn’t understand. [Pra - Student 13 4E] 
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Yes, I helped them to work as a team and explained the work to them. 

[Top - Student 30 4B] 

Mike - Student14 4H and Bond – Student 23 4C (no positive reason area of the 

circle section) responded that they worked well with their friends but did not provide 

the reasons why they worked well in cooperative learning group work. 

There were six students (6 boys) who said that they did not work well in a 

cooperative group (see Figure 5.6). Four students said that they did not work well in 

the group because of their behaviour (the inappropriate behaviour area of the 

rectangle section). This is clearly exemplified in the following comment from three 

students including Toon, Peter and Noom: 

No, my friends always said “go away”. [Toon- Student 6 4F] 

Sometimes I talked to friends in other groups. [Noom - Student 9 4E] 

No, some of my friends kept interrupting me. [Peter - Student 25 4C] 

The lack of knowledge section of Figure 5.6 indicated by one of the rectangle 

section represents the attitude of one student (a high achiever) of working in the 

group. He stated that he was not good at maths therefore; he felt that he did not work 

well with his friends. This is illustrated by the following comment: 

No, I was not good at Maths. [Tate - Student 3 4H] 

One student in the non-participation area of the rectangle section (Win - 

Student16 4E) responded that he did not work well in the group but he did not 

provide any reason. 

5.5.2.2 Survey question: Enjoy working in cooperative learning group. 

Throughout the survey, more than half of Grade 4 students (19 out of 28 

students who took part in the survey) responded that they enjoyed working with other 

students in a group. Seven students did not enjoy working with others and two 

students were ambivalent about participation in cooperative groups.  

This finding from the analysis of the survey data was supported by data from 

classroom observations and the teacher’s comment made during the second teacher 

interview. The researcher noted that during cooperative learning group work, most of 

Grade 4 students shown much enjoyment when they worked with friends and they 
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appreciated the opportunity to work in groups rather than to work individually. Mrs 

Malee supported this by saying that “the students in this class love to work in groups 

and they have fun. They wait for the maths class every day”. 

The students’ reasons for enjoying their cooperative group work could be 

classified into three overlapping categories: 

1. Working in cooperative groups facilitated the construction of knowledge 

(i.e., Knowledge construction). 

2. Working in cooperative groups helped students achieve a sense of 

belonging to a social group (i.e., Social and belonging). 

3. Working in cooperative learning groups helped motivate the students to 

learn the mathematics (i.e., Motivation). 

Two different reasons for not enjoy working with other students in groups were 

found:  

1. Students acted an inappropriate manner which affected the result of the 

cooperative learning group work (i.e., Poor Behaviour.) 

2. Students were not interested in cooperative group work and they did not 

pay attention to group work (i.e., non-participation). 

Students who felt that sometimes they enjoyed working in groups but sometimes 

they did not enjoy it were classified in Figure 5.7 as being Ambivalent. 
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Figure 5.7 Students enjoyed working with their peer during Cooperative Learning 

opportunities? 

 

The majority of Grade 4 students responded that they enjoyed working with 

other students in groups (three circles). Three different reasons for enjoying working 

with other students in groups were found: knowledge construction (10 students), 

social activity and the feeling of belonging (11 students), and motivation (six 

students). 

In terms of knowledge construction, the average achieving students enjoyed 

working with other students in groups more than high achieving students and low 

achieving students (see knowledge construction area in circle section in Figure 5.7). 

They responded that working with other students gave them a lot of knowledge, 

helped them to understand maths, helped them do maths better, and helped them to 

increase their maths scores. Both high achieving and low achieving students 

supported this idea that working with other students provided them with new theory 

and enabled them to now help and encourage their friends to do better in maths. 

The low achieving students enjoyed working with other students because of the 

social activities and the feeling of belonging. This is shown in the diagram of Figure 
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5.7 as social and belonging section. There were three of five low achieving students 

who reasoned as follows: 

“I worked well with friends”. [May - Student 5 4G] 

“Yes, I have a lot of friends and they explain to me. We can talk to each 

other”. [Noom - Student 9 4E] 

“Yes, I enjoy working with other students and share the opinion”. [Mike 

- Student 14 4H] 

The remainder in social and belonging section, being three high achieving 

students and three average achieving students, stated that they could make new 

friends, and understand each other more than before. 

There were three average achieving students who indicated that they found 

cooperative group work motivating also felt that it also facilitated knowledge 

construction (see intersection of knowledge construction and motivation section in 

Figure 5.7). The students responded: 

“Yes, it’s fun and gives me a lot of knowledge. I understand math”. [Jip - 

Student 7 4D] 

“Yes, it is fun and provides me more knowledge”. [Frank - Student 22 

4G] 

“Yes, I do. I have fun. I gain more knowledge”. [Bond - Student 23 4C] 

The other three students who found cooperative group work motivating also 

felt it had social effects and facilitated the feeling of belonging (see intersection of 

social and belonging and motivation section). Three students who comprised a high 

achiever, an average achiever and a low achiever agreed that working in groups led 

them to be motivated and to be involved in classroom social activities. This gave 

them the feeling of belonging. One of the students in this group stated that: 

“Yes, I do, I have fun and everyone help each other working in group”. 

[Gold - Student 20 4D] 

The intersection of knowledge construction and social and belonging shows 

three students (one girl and two boys) who enjoyed working with other students. 

These students responded to the question that they have gained the knowledge of 
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mathematics and also enjoyed the social activities and have a feeling of belonging. 

This is exemplified by the following comments from two students: 

“Yes, I could teach my friends and worked in group”. [Som - Student 24 

4G] 

“Yes, it made students learn better. Everyone in group provided a good 

support”. [Chai - Student 32 4C] 

In the above Figure 5.7, seven students (in two rectangles sections) including 

four high achieving students, two average students and one low achieving student 

stated that they did not enjoy working with other students in their groups. The main 

reason they did not enjoy working in groups was other students’ behaviour 

(inappropriate behaviour area in circle section). These students commented: 

“My friends talk a lot”. [Win - Student16 4E] 

“Sometime they didn’t help and didn’t complete the tasks”. [Jane - 

Student 2 4F] 

“No, because my friend acts like a leader and never listen to others 

opinion. Sometime, never let other people do the task. He used to throw 

MP3 in the bin”. [Peter - Student 25 4C] 

Another reason was other students’ personality (shown in the non-participation 

area in circle section Figure 5.7). The three students in the negative personality 

section felt that many other students were not interested in cooperative group work 

and they did not pay attention to group work. One of these students commented that: 

“Some body play and don’t pay attention to their friends. They disagree 

with their friends which make a loud noise. It is difficult to understand 

the lesson when students make a loud noise”. [Ying - Student 21 4F]  

Two students were ambivalent (ambivalent area in the triangle section). They 

felt sometimes that they enjoyed working in groups but sometimes they did not enjoy 

it. Joy – Students 29 4B who was the low achieving student responded: 

On the first day and second day I felt that it was fun. Third day, I felt 

bad. After that day my friends complained. I kept thinking, why do my 

friends have to complain. I felt bad when we could not complete the tasks 
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and my friends kept complaining. Next day, I felt that it was okay and I 

felt happy 

The high achieving Student (Ink – Student 1 4B) reasoned: 

“We misunderstood each other. Sometimes we had fun. I liked it. 

Sometimes I don’t like it”. 

The students’ enjoyment in working with friends was separated in to two 

sections. First, students enjoyed it because of the knowledge construction, social and 

belonging, and motivation. Second, students did not enjoy it because of non-

participation and their inappropriate behaviour.  

5.6 SUMMARY  

Prior to the Grade 4 teacher’s introduction to cooperative learning, she had 

focused on her students’ knowledge only. She tended to utilise negative 

reinforcement techniques to obtain the students’ attention to the lesson and did not 

use group work in her mathematics classroom. She felt that using cooperative 

learning in her class might lead to many problems. After utilising cooperative 

learning in her class, she had changed her attitude about group work.  

She now found that using cooperative learning in the classroom was especially 

beneficial in the mathematics classroom. During the implementation phases, she 

gradually developed expertise in the implementation of cooperative learning. Mrs 

Malee discovered that her role as a classroom manager was even more important than 

she had previously believed, as she became aware that planning the lessons 

appropriately and managing the time available was central to obtaining good 

classroom results.  

Her understanding of Johnson and Johnson’s (1993; 1999) five elements of 

cooperative learning: positive interdependence, face-to-face interaction, individual 

accountability, social skills and group process advance during the course of the 

research study. Mrs Malee established positive interdependence to facilitate the 

students’ group work by giving them the knowledge about the advantages of 

cooperative learning and having them realise that they “sank or swam together” 

(Slavin, 1995). She promoted the face-to-face interaction by getting students to sit on 
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the floor in groups of four. She now realised that the teacher must ensure that 

students interact to help each other accomplish the task and promote each other’s 

success (Johnson & Johnson, 1993). She encouraged the students to help and support 

each other by enacting  Johnson and Johnson’s (1994) assertion that students need to 

work together to promote each other’s success by sharing resources and helping their 

friends.  

Mrs Malee promoted individual accountability by telling her students that 

everyone is important to their team. She also realised that the students need to 

understand the mathematics concept of the lesson, so that they can apply their 

knowledge to their individual tests, which will ultimately affect the team score. She 

introduced social skills to her students to use in their teams and provided feedback on 

how well they used these skills. However, the classroom observation indicated that 

Mrs Malee showed that she did not spend much time to encourage her students to use 

social skills. Mrs Malee monitored and evaluated her students’ cooperative team 

work and the whole class participation. She discussed with her students the quality of 

their cooperative learning team work. Instead of using the punishment method with 

her students (used in prior teaching), she now has been using the motivation 

technique by implementing both intrinsic and extrinsic motivation techniques.  

However, an important difference was noted between Mrs Malee and Mrs Supa 

understanding of theory underlying the successful implementation and maintenance 

of successful cooperative group learning. Most of the theory underlying Mrs Malee 

improved understanding of cooperative learning was based primarily on social 

interdependence theory. By contrast, Mrs Supa had constructed a theoretical 

framework to inform her implementation of cooperative learning based on not only 

social interdependence theory but also on socio-cognitive development theory. 

Despite the limitation in Mrs Malee’s theoretical understanding of many of the 

important socio-cognitive development principle underlying the successful 

implementation, the results from the Team Average Scores of the time and 

measurement lessons showed that there had been a positive relationship between 

cooperative learning skills and the mathematical achievement of the Grade 4 

students.  This could be explained by:  
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1. Effective cooperation in group work. 

2. The quality of the teacher’s scaffolding in class.  

3. The later tasks used in the cooperative learning class. 

4. The teacher’s belief and confidence in the benefits of cooperative learning 

strategies.  

By the end of the study, the Grade 4 students had changed their attitude about 

working with friends in a team. The majority of Grade 4 students enjoyed working 

with friends and they gradually improved their social and group work skills. Some 

students still disliked working with their friends, therefore the teacher needed to 

centre her goals on the students’ group work and encourage her students to work 

effectively with friends. 
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6. Chapter 6:  Accumulation of Results  

6.1 INTRODUCTION 

In this chapter, the results from Chapters 4 and 5 are cumulated and discussed. 

The cumulated results with respect to both teachers and students are presented in 

Section 6.2. In sub-section 6.2.1, the discussion focuses on the teachers. The 

implications drawn from this discussion forms the basis for a set of guidelines to 

inform future research and future implementations of professional development 

programs aimed at facilitating the implementation of cooperative learning in Thai 

primary school classrooms. These criteria have much importance for educational 

administrators and other developers of professional development programs in 

Thailand. In sub-section 6.2.2, the focus is on the students. The implications of the 

discussion of the results pertaining to the students form the basis for a second set of 

criteria. This second criteria aimed to inform Thai primary teachers on how to 

successfully implement and maintain cooperative learning in their classrooms. These 

criteria also inform further research and development of cooperative learning in Thai 

primary school classrooms. 

6.2 DISCUSSION OF RESULTS AND CONCLUSIONS 

The structure of the discussion of results and conclusions from this study is 

based on the two research questions. Therefore in Section 6.2.1, the discussion 

focuses on the teachers and relates to research question 1 - the professional 

development of Thai primary school teachers. In Section 6.2.2, the discussion 

focuses on the students and relates the findings and conclusions from Chapters 4 and 

5 to the research question 2 – the introduction of cooperative group learning methods 

to Thai primary school students. 
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6.2.1 DISCUSSION OF RESULTS: TEACHERS  

This section relates the findings to research Question 1:  

What factors need to be addressed in teacher professional development 

programs in order to facilitate cooperative learning in Thai mathematics 

classrooms?   

By the end of the study, both teachers felt that cooperative learning was an 

effective strategy that had both academic and socially beneficial outcomes. 

Cooperative learning not only enhanced their students’ learning of mathematics, but 

also their social interaction skills. Both teachers indicated that they would continue to 

employ cooperative learning strategies within their classrooms.  

The results reported in Chapter 4 indicate that Mrs Supa gained both theoretical 

and practical insights from her experiences in the study. She clearly had developed an 

understanding of the socio-cognitive development theory-based and social 

interdependence theory-based principles underlying the successful implementation of 

cooperative learning. Following the teacher preparation workshops, she was able to 

successfully build on to her initial sets of perceptions about the benefits of 

cooperative learning. For example, she had developed the following perceptions 

about herself as a teacher: (a) She felt that she had developed a deeper understanding 

about the benefits of cooperative learning; (b) that cooperative learning could work 

successfully in her classroom; (c) that she could frequently utilise cooperative 

learning in her classroom, and (d) that she now had an improved repertoire of 

strategies to facilitate her students’ learning and enjoyment of mathematics. 

Following the implementation of her mathematics curriculum units, Mrs Supa also 

had constructed advanced perceptions about the benefits of cooperative group 

learning for her students such as: (a) increased self-esteem in most students; (b) 

increased confidence especially the low achievers, and (c) better scores in 

mathematics.  

By contrast, the results reported in Chapter 5 indicate that Mrs Malee had only 

begun to construct a principled understanding of cooperative learning during the final 

few days of the study. Mrs Malee’s perceptions about the benefits of cooperative 

learning for both the teacher and her students, even after she had had six weeks 
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experience in implementing cooperative learning in her classroom, were not as well 

advanced conceptually as those displayed by Mrs Supa at the completion of the 

teacher preparation workshops. This indicated that Mrs Malee had not gained as 

much from the teacher preparation workshops and the experience of implementing 

cooperative learning in her classroom as Mrs Supa had. When interviewed about her 

perceptions about the benefits of cooperative learning for a teacher, Mrs Malee 

focused on saving teacher time, especially with low-achieving students, rather than 

on socio-cognitivist issues such as improving the teacher’s repertoire of teaching 

strategies to improve knowledge building by her students. Also she was not confident 

that cooperative learning could be successfully implemented in her Grade 4 

classroom. When discussing the benefits of cooperative learning for her students, 

Mrs Malee focused on her students’ learning how to work in a team but not on the 

cognitive mathematical knowledge-building benefits for students at all levels of 

ability. By contrast, Mrs Supa based much of her practice on socio-cognitive 

developmental theory and thus focused on both learning how to work in a team and 

cognitive mathematical knowledge building.  

These contrasting findings clearly indicate that before attempting the 

implementation of cooperative learning in Thai primary mathematics classrooms, 

Thai educational administrators and teachers need to realize that cooperative learning 

cannot be achieved simply by having teachers put students in groups (c.f., Johnson & 

Johnson, 2003). Teachers need to engage in professional development programs prior 

to the introduction of cooperative group learning and also during the implementation 

of cooperative group learning into their classrooms. This is especially the case for 

teachers with little or no experience with cooperative learning. Professional 

development programs with the teachers need to be carefully planned and 

implemented. When planning the professional development programs, these six 

important issues need to be addressed: 

1. Teacher’s beliefs about the benefits of cooperative learning. 

2. Teachers’ perceptions about the roles of the teacher within cooperative 

learning environments. 

3. Teachers’ knowledge about mathematical learning tasks and materials. 
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4. Teachers’ knowledge about motivation strategies for cooperative learning. 

5. Teachers’ knowledge about scaffolding of team- and mathematical task-

work. 

6. Teachers’ knowledge about classroom evaluation of mathematical and 

group performance.  

Each of these six issues will now be explored in turn. Following the discussion 

of these issues, the implications for the design and implementation of professional 

development programs for introducing Thai primary school teachers to cooperative 

learning are discussed. 

6.2.1.1 Teacher’s beliefs about the benefits of cooperative learning 

The findings from this study confirm Shachar and Shmuelevitz’s (1997) 

findings that in order for cooperative learning to operate successfully in mathematics 

classrooms, teachers need to believe in the benefits of cooperative learning.  

During the course of the study, both Mrs Supa and Mrs Malee gained increased 

understandings of and more positive attitudes about the benefits of cooperative 

learning as they gained more experience in implementing and practising cooperative 

learning in their mathematics classes. The two teachers’ increased understandings of 

and positive beliefs about cooperative learning are illustrated in the transcripts (see 

Table 6.1) from the teachers’ responses to the question about their beliefs about the 

benefits of cooperative in the first and final interviews. In the first interview, both 

teachers provided short and rather superficial sets of beliefs about the benefits of 

cooperative learning. By contrast, their responses to the question in the final 

interview indicated that both teachers had constructed more detailed and refined sets 

of beliefs about the benefits of cooperative learning.  
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Table 6.1 

Teacher’s Beliefs in Benefits of Cooperative Learning 

Session/Teachers Mrs Supa (Grade 3) Mrs Malee (Grade 4) 

Initial teachers’ 

interviews 

Children can express their ideas and 

do the right thing. The teachers can 

build good leaders.  

It motivates high achievers to help 

low achievers. Helping other 

people can make for merit and 

virtue. Slow learners can learn from 

their friends and learn how to 

accept their disabilities. 

Final teachers’ 

interviews 

Students gain self-esteem. This is 

because some students in my class 

(the low achievers) lacked confidence 

in maths, but when they were working 

with their friends they had good 

scores in maths. Furthermore, 

teachers learn more about the 

students’ characters and learn what 

the students are like. Teachers also 

can solve the problems when students 

are working in a group. Sometimes, 

teachers do not have a chance to get 

to every student. When I listen to my 

students discussing their work within 

the group, it improves the 

understanding of my students. 

Students learnt to work in teams, 

helped each other, and accepted 

other opinions. It made low 

achievers gain more knowledge in 

maths. The advantage for the 

teacher is that the teacher can save 

teaching time. I had to spend time 

explaining mathematics concepts to 

the low achieving students and this 

made the high achieving students 

become bored. Sometimes, the 

students’ ability in maths was 

different. High achieving students 

can learn faster than the low 

achieving students.  

 

Although it was noted that both teachers expressed positive beliefs about the 

benefits of cooperative learning in the initial interview, the analysis of their responses 

in this interview indicated differences in degrees of confidence in their ability to 

implement cooperative learning. Mrs Supa (Grade 3) expressed positive viewpoints 

about the benefits of cooperative learning and indicated that she was confident that it 

would work well with her Grade 3 students. This confidence was reflected in the 

efficacious manner in which she planned and implemented cooperative learning in 

her classroom. By contrast, Mrs Malee (Grade 4) indicated that she was not confident 

that cooperative learning could be successfully implemented in her Grade 4 

classroom. This lack of confidence was not only expressed by what she said but also 

by her worried facial and body language as she replied to the question about the 

benefits of cooperative learning. As will be further elaborated in the following sub-

sections, the differences in the teachers’ initial levels of confidence about how 

successfully cooperative learning could be implemented in their classrooms was 

reflected in the ways they organised the mathematical learning, motivated their 
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students, scaffolded team- and mathematical task-work, and their evaluation of team 

work and learning. 

Another key finding with respect to beliefs about cooperative learning that was 

generated from the analysis of the research data was that frequency of practice was a 

major factor that affects not only the implementation of cooperative learning but also 

the sophistication and depth of the teacher’s beliefs about the benefits of cooperative 

learning. Once the teachers had employed cooperative learning in their classrooms, 

they gained more understanding of the positive benefits of cooperative learning. The 

results indicated that by the end of the study, Mrs Supa had constructed a more 

refined and in depth set of beliefs based on socio-cognitive development and social 

interdependence theories about cooperative learning than Mrs Malee. Mrs Supa 

employed cooperative learning in her mathematics classroom a minimum of 4 

periods a week while Mrs Malee only employed cooperative learning in her 

mathematics class approximately 2-3 periods a week. This finding replicates Shachar 

and Shumelevitz (1997) who found that “teachers who implemented cooperative 

learning more frequently expressed a stronger belief in the method’s effectiveness 

than those who did not implement the method, or who implemented the method at a 

low level of frequency” (p. 65). 

6.2.1.2 Teachers’ perceptions about the roles of a teacher within cooperative learning 

environments 

How the teacher teaches and what methods the teacher utilises to implement 

and maintain cooperative learning groups in their classroom ultimately determines 

the quality of student team work and mathematical learning in his or her classroom 

(Toumasis, 2004).This is greatly influenced by the teacher’s perception of his or her 

role as a mathematics teacher. Teachers’ roles in cooperative learning can be as an 

academic expert and a classroom manager (Johnson & Johnson, 1990). In addition, 

teachers must be adaptable to normal classroom conditions that will involve a 

classroom populated by other children (Blatchford et al., 2003) and teachers also 

need to observe for and sensitively make efforts to help outcast students within 

cooperative learning groups (Jolliffe, 2007).  
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During the implementation of cooperative learning classes, the two teachers 

performed both roles of an academic expert and a classroom manager by: (a) 

Teaching social skills, (b) Teaching cooperative learning methods and the advantages 

of cooperative learning, (c) Establishing and maintaining cooperative learning 

groups, and (d) Providing clear explanations about the function and purpose of the 

different group roles.  

Teaching social skills  

The findings reported in Chapters 4 and 5 clearly indicate that teaching social 

skills to the students at the outset of the cooperative learning experience is important. 

This is because social skills are one of the major sets of processes underlying the 

successful implementation of cooperative learning in classrooms. 

Both Mrs Supa and Mrs Malee taught and trained their students in social skills 

strategies using the techniques introduced to them in the workshops. Thus, both 

classrooms were given instruction and practice in utilising social skills posters and 

social skills worksheets (see Section 2.2.4.1). Mrs Supa and Mrs Malee agreed that 

social skills can not be taught in one lesson; students need to practice social skills 

until they feel comfortable with these processes. During their classes, both teachers 

reminded their students to utilise the social skills in their teams.  

The findings from Chapters 4 and 5 also indicate that teachers need to perceive 

that the learning of social skills by their students, not as subject matter and as an end 

in itself, but more as a means for facilitating learning within cooperative learning 

groups. Many teachers consider social skills as subject matter content (Williams, 

2002). Mrs Supa did not perceive social skills as being subject matter content to be 

taught to her students. Instead, she perceived the learning of social skills as being the 

means to help her students become more effective learners of mathematics. This was 

reflected in her students’ perceptions about the purpose of the social skills. By 

contrast, Mrs Malee tended to perceive the area of social skills as being subject 

matter content. Mrs Malee’s perceptions are consistent with those of teachers in 

Williams (2002) study. 
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Teaching cooperative learning methods and the advantages of cooperative 

learning  

The findings reported in Chapters 4 and 5 also indicate that after training their 

students in social skills, teachers need to overtly teach their students cooperative 

learning methods that they will need to implement. This can be best achieved by the 

teacher overtly modelling these cooperative learning methods. The findings also 

indicate that teachers need to constantly discuss with their students the advantages of 

cooperative learning. The information about cooperative learning methods needs to 

be clear and easy to understand by the students. Mrs Supa noted that even though she 

had explained the necessity of cooperative learning to her students, some students 

were still confused about why they had to carry out cooperative learning in their 

mathematics class. Therefore, she needed to explain all about cooperative learning to 

her students again. To plan for success in using cooperative learning, Johnson and 

Johnson (2004) state that the teacher must know what the aims or the purposes of the 

lesson are and also specify the social-skills and cooperative learning methods that 

will be emphasized during the lesson. 

Establishing and maintaining cooperative learning groups 

The findings in the previous two chapters confirmed what was reported in the 

research literature that is, when students work together in a small group, they can 

achieve higher outcomes than when they work in a whole class situation. However, 

teachers need to pay attention to group composition when they assign students into a 

team. Issues such as size of group (Gillies, 2003) and whether the groups should 

consist of homogenous or mixed-ability members need to be considered.  

The findings from both classrooms also confirm that teachers also need to 

continually monitor the students after assigning students into their teams. This is 

because problems can occur after the students know who they have to work with in 

the same team. For example, Mrs Supa indicated that some of her students were 

angry with each other before the class started and when she found this out, she had to 

motivate them and convince them to work in a group. Mrs Malee’s class had the 

same problem with the students’ personalities. Some of her students did not want to 

work with their friends in the team, so she needed to solve that problem by telling the 

students the benefits of cooperative learning and about the rewards they would 
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receive if they worked together. In general, Gillies (2003) states that if students are 

made responsible for their group member learning, then motivation among students 

will occur. 

Providing clear explanations about the function and purpose of the different 

group roles 

The findings reported in Chapters 4 and 5 confirmed that it is important to 

provide clear explanations about the function and purpose of the different group 

roles. The challenge in teaching today is to effectively instruct students of diverse 

ability and differing rates of learning. Teachers are expected to teach students in a 

way that enables students to learn mathematics concepts with appropriate skills 

(Zakaria & Iksan, 2007). Cooperative learning methods have now been developed for 

many instructional purposes. Moreover, a great deal is known about the effects of 

cooperative learning on students and what conditions are important to make the 

cooperative learning effective. Now it is likely that a teacher can choose from a 

variety of cooperative learning methods to achieve different purposes (Slavin, 1995).  

The following three sections present teacher strategies for cooperative learning. 

The first section describes that cooperative learning skills include social skills, 

teacher and students roles in cooperative learning classrooms, cooperative learning 

tasks and materials. The second section reviews the structure of cognitive scaffolding 

and the last section explains the structure of learning activities. 

The purpose of the different group roles is one of the important factors that 

teachers need to consider. In order to perform effectively in their teams, students 

need to understand each role in order to perform effectively in their teams. Students 

need to understand different team roles such as coordinator, reader, writer and 

corrector.  

In this study, both teachers assigned group role cards to each group member at 

the beginning of each cooperative learning session. They then taught their students 

the importance of team roles and trained them in how to engage in each role. The role 

play cards were rotated from one session to another. Teachers assigning group roles 

in advance of time is a method many teachers of cooperative learning find to be an 

effective start for teamwork. This is because assigning everyone a role keeps 
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everyone engaged and participating in teamwork (Williams, 2002). Mrs Supa 

believed that teachers can teach students to be leaders by giving them the 

responsibility needed in role play. 

The findings from the previous two chapters indicate that in order for the team 

roles to be successfully implemented, the teacher needs to be supportive when the 

students have problems using the role play cards or when they forget the roles. The 

classroom observation showed that Mrs Malee less frequently reminded her students 

to use the role play cards, while Mrs Supa reminded her students constantly about the 

responsibility they should have in their teams. This indicates that effective 

cooperative learning processes in each class related to the teachers’ performance in 

organising students’ role play cards.  

6.2.1.3 Teachers’ knowledge about mathematical learning tasks and materials 

The findings from Chapters 4 and 5 indicate that the type of mathematical task 

and materials given to students influences the quality of cooperative group learning. 

Mrs Malee reported some unsuccessful lessons during cooperative group work that 

she attributed to not well-prepared worksheets and educational aids. This clearly 

indicates the importance of teachers needing to be aware that unprepared worksheets 

will lead to low quality cooperative learning experiences.  

Mrs Supa said that in her better lessons, the mathematical tasks required the 

teams to utilise deep-level understanding of the mathematics and analysing skills. 

Some tasks took a long time to understand and required complex skills. She felt that 

the tasks needed to be relevant to everyone in the group, otherwise the students were 

not interested or would not communicate with their friends. 

Good, Murlyan, and McCaslin (1992)’s study found that some teachers 

organise only a little time for students to work in groups. Thus, some students did not 

even get organised and some students did not take tasks seriously. Therefore, 

teachers need to be aware of allowing time for group work. This issue emerged 

during Mrs Malee’s initial implementation of new tasks. She observed that with 

many of her earlier tasks, her students were unable to finish the task because not 

enough time had been allowed for everyone in the group to understand and complete 
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the task. Furthermore, in most of the earlier tasks, most students had not had enough 

time to teach and explain the lesson to their friends.  

These criteria were introduced to the two teachers during the teacher 

preparation workshops. Mathematical learning tasks and materials needed:  

1. To enable all students to be able to realistically contribute to the 

successful completion of task; 

2. To be relevant and intrinsically interesting for the students; and 

3. To be able to be completed in the designated time. 

Williams (2002) suggested that how to organise the tasks and materials in 

cooperative learning groups:  (a) giving the group a simple worksheet to fill out 

usually is not a sufficient cooperative learning task, (b) asking the group to complete 

a very complex task within a class period is possibly inappropriate, and (c) 

organising the difficult tasks overwhelm the group and may cause the group to give 

up immediately. Mrs Malee’s earlier mathematical tasks clearly did not match the 

criteria introduced to her in the professional development program and had much in 

common with Williams’ suggestions about what not to do. 

Towards the end of the implementation, Mrs Malee began to design tasks that 

more closely matched the criteria for mathematical tasks for facilitating positive 

cooperative group learning. For example, she reorganised her lesson plans to include 

only one task per lesson. She now realised that a task should be able to be completed 

in the designated time. The students in the latter parts of the study thus had time to 

teach their friends and follow her instructions. She found that by making these few 

modifications to the design of her tasks, group work experience was improved and 

every team member was better able to gain mathematic knowledge. 

The experiences of both of the teachers showed that knowing the level of the 

task is an important issue. Tasks that were very simple did not require the thinking of 

everyone in the group and lead to boredom or discipline issues. Moreover, the teacher 

needs to consider to the group work skill. Mrs Malee’s experiences were consistent 

with those of Veenman, Kenter, and Post (2000) in cooperative learning who found 

that effective learning and cooperation was not promoted with students in a Dutch 

Primary school working on high in time-on-task levels. 
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6.2.1.4 Teachers’ knowledge about motivation strategies for cooperative learning 

Both Mrs Supa and Mrs Malee indicated that the extrinsic (e.g., candy or 

stationery) and intrinsic (e.g., the advantages of working in a group) motivation 

strategies they employed during the study enhanced the students’ group work and 

their interest in the mathematical tasks. 

Mrs Supa and Mrs Malee indicated that most of their students seemed to be 

interested in the reward more than the improvement of their mathematics abilities. 

Grade 3 and Grade 4 students wanted to get the rewards such as candy or stationery. 

Therefore, they needed to participate well in their team. The two teachers’ motivation 

methods were contrary to Graves’ (1991) assertion that teachers should “try using 

symbolic rewards such as a certificate of group achievement, stars and smiley 

stickers...rather than tangible rewards such as small gifts and treats” (p. 78). The 

symbolic rewards communicate that the teacher appreciates the students’ work but 

tangible rewards are more likely to become the focus of the students’ attention 

(Graves, 1991). 

Mrs Supa stated that teachers could motivate students by telling them about the 

advantages of working in a cooperative group. She thought that if the students had a 

lot of motivation, problems would not occur. This shows that Mrs Supa focused on 

intrinsic rewards in the first place. There were some students in both grades who 

were motivated by intrinsic rewards. They wanted to enhance their mathematics 

ability and to succeed in cooperative learning. They had effective cooperative 

learning group work by participating with their friends, supporting their friends, and 

understanding the group roles.  

Both Grade 3 and Grade 4 teachers had the same problem with the student 

personality conflicts. Some of Mrs Supa’s students did not want to work with their 

friends in the team, so she tried to solve the problem by telling the students about the 

benefits of cooperative learning and about the rewards they would receive if they 

worked together. Mrs Malee noted that using a reward to motivate the students was a 

useful method. However, she felt that a teacher needs to have other motivation and 

encouragement techniques in her repertoire.  
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6.2.1.5 Teachers’ knowledge about scaffolding of team- and mathematical task-work 

The findings reported in Chapters 4 and 5 indicate that teachers can facilitate 

the learning of mathematics concepts and information for their students by 

scaffolding their students’ building of knowledge structures about social skills and 

mathematical concepts and processes. 

Mrs Supa proactively scaffolded both social skills and mathematical knowledge 

building by encouraging her students to discuss the mathematics and group learning 

skills with their friends. She said, “I always listen to their conversations and 

motivated them to talk, discuss, and change their opinion. I helped them to have 

responsibility for their group and they have to analyse their new knowledge in each 

lesson”. Mrs Supa said she planned to scaffold a different group each day, but she 

still scaffolded the other groups as well. She spent more time with the chosen group 

than with the other groups.  

By contrast, although Mrs Malee scaffolded each group equally during her 

mathematics classroom, her scaffolding operated more in a reactive rather than a 

proactive way. She scaffolded her students’ group work when the problems occurred. 

If her students could help themselves and perform well in group work, she went to 

another group. She would spend more time in some groups when they needed help 

and needed more attention. Also, her scaffolding seemed not to be based on socio-

cognitive development principles that would have facilitated mathematical 

knowledge building but rather based on social interdependence theory.  Her 

scaffolding thus facilitated the completion of the task rather than the advancement of 

the students’ mathematical knowledge. 

The research data indicates that both teachers utilised questions to scaffold 

their students. In cooperative learning, the frequency and the quality of teachers’ 

scaffolding influenced the students’ teamwork and students’ mathematics 

achievement. The first question was to identify the students’ interest in her lesson. 

The second question was to test the students’ knowledge. This question was used 

during their teaching time. The last question was the one asked to search for 

information from her students. This indicates that teachers tried to help their students 

gain the understanding of mathematical knowledge by asking them questions.  
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6.2.1.6 Teachers’ knowledge about classroom evaluation of mathematical and group 

performance 

Teachers use classroom evaluation to investigate students’ understanding of 

mathematics and also their group performance (Johnson & Johnson, 1999; 2004).  

Mrs Malee evaluated her students’ understanding of mathematics by directing a 

question to one of the students in each team. Sometimes, she picked one student to 

explain the task in front of the classroom. Most of the chosen students were low 

achievers. By contrast, Mrs Supa evaluated her students by informing them that each 

group had to answer the same questions in order to evaluate their learning of the 

mathematics. In other words, her evaluations focused more on team interdependence 

and advancement of knowledge by the whole team. She could determine the quality 

of students’ team work by listening to or correcting the students’ responses. 

The classroom evaluation can tell the teacher which student has problems 

working with others or had low participation in their team. If the class has a lot of 

students who did not use social skills, the teacher might try to scaffold or observe the 

students more than in the previous lesson. When the teacher knows which students 

do not have enough participation in the team, she might focus on them and pay more 

attention to them. The teacher might ask the students’ peers to help them or the 

teacher will inform the students that they will have to answer questions at the end of 

the class. In addition, the teacher might ask the students’ peers to help them to 

prepare the answers so that they can discuss and cooperate in the group. If the teacher 

knows who is not using social skills, he or she needs to focus on that student the next 

day. 

6.2.1.7 Implications for the teacher professional development programs 

The findings with respect to these six issues have both micro- and macro-level 

implications for the planning and implementation of teacher professional programs. 

The micro-level implications focus on specific topics that need to be included in a 

professional development program. Each of these topics needs to be addressed at 

both theoretical and practical levels during the course of a professional development 

program. The macro-level implications focus on the practical issues about the overall 
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structure of a program and how and when the professional development program 

should be conducted. 

6.2.1.7.1 Micro-level implications 

The researcher identified seven micro-level implications that professional 

development programs need to address: 

1. Teachers’ beliefs about the benefits of cooperative learning. 

2. Teachers’ knowledge about strategies for developing social skills. 

3. Teachers’ knowledge about cooperative learning and the advantages of 

cooperative learning. 

4. Teachers’ knowledge about strategies for assigning students into effective 

cooperative learning groups. 

5. Teachers’ knowledge about mathematical learning tasks and materials. 

6. Teachers’ knowledge about cooperative learning team roles. 

7. Teachers’ knowledge about the scaffolding of team- and mathematical-task 

work. 

Teachers’ beliefs about the benefits of cooperative learning 

The findings about teacher’s beliefs about the benefit of cooperative learning 

have both theoretical and practical implications for the planning and implementation 

of professional programs about cooperative learning for Thai teachers. The 

theoretical implication is that during the professional development programs, 

teachers need to be overtly introduced to findings from the research literature about 

the benefits of cooperative learning not only for their students but also for the 

advancement of their repertoire of teaching skills. Because Mrs Supa had constructed 

a more refined, in-depth personal theory based on socio-cognitive developmental 

principles about cooperative learning, she was better able than Mrs Malee to 

articulate the benefits of cooperative learning strategies, not only just for herself as a 

teacher but also for her students. 

The practical implications from this study relate back to differences noted in 

the two teachers’ beliefs about the benefits of cooperative learning and whether 
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cooperative learning could work effectively in their classrooms. With experienced, 

confident teachers such as Mrs Supa who have used peer tutoring or other forms of 

group work, short, intense teacher professional programs such as that utilised in this 

research study are probably adequate for ensuring that the message about the benefits 

of cooperative learning is internalised and applied. However, intense professional 

programs about cooperative learning such as that utilised in this study are manifestly 

inadequate for Thai teachers like Mrs Malee who come to professional programs with 

strong doubts about the benefits of cooperative learning and whether it can be 

successfully applied in their classrooms.  This is consistent with findings from 

previous research conducted outside of Thailand on the professional development of 

teachers (e.g., DuFour, 1991; Garet et al., 2001; Lisa & Devin, 2008; Snyder, 1993).  

For Thai teachers like Mrs Malee, the theory and practice relating to the 

benefits of cooperative learning need to be conducted in alternative, less intense 

professional development programs conducted over a period of at least a semester 

during which the teachers are provided multiple opportunities to explore and discuss 

the theory and practice underlying the benefits of cooperative learning (cf., DuFour, 

1991; Garet et al., 2001; Snyder, 1993). In addition the findings from this study also 

indicate that the alternative teacher professional programs need to provide the 

teachers with multiple opportunities of practicing and reflecting with other teachers 

on their implementation of cooperative learning (cf. Lisa & Devin, 2008).  

Teachers’ knowledge about strategies for developing social skills 

The findings from this study indicate that the development of teachers’ 

knowledge about strategies for developing social skills in their students needs to be 

addressed in terms of both theoretical and practical knowledge. At the theoretical 

level, teachers need to develop understandings about theory, about interpersonal and 

small group skills, decision making, trust building, communication, and conflict 

management skills (Johnson & Johnson, 1999).  

At the practical level, in the professional development program workshops, 

teachers need to be introduced to and become competent with strategies that they can 

apply in their classrooms for: (a) teaching social skills; (b) helping students 

understand about the use and advantages of social skills; (c) training students in 
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social skills and supporting a high frequency of social skill practice; (d) encouraging 

the use of social skills in groups; (e) reinforcing the importance of social skills in 

classrooms and everyday life; (f) developing methods of communication which help 

group interactions within classrooms proceed smoothly; (g) helping students 

understand about the benefits of cooperative learning; (h) helping students to develop 

positive attitudes about cooperative learning and (i) encouraging students who do not 

cooperate in their team to start using social skills to legitimately participate in 

cooperative group learning.  

Teachers’ knowledge about cooperative learning and the advantages of 

cooperative learning 

Developers of professional development programs in Thailand need to be 

aware that teachers bring different levels of knowledge about cooperative learning 

methods and the advantages of cooperative learning to professional development 

programs. For example, in this study, one of the teachers Mrs Supa, brought 

relatively advanced knowledge about cooperative learning while the other teacher 

Mrs Malee brought little knowledge about cooperative learning and the advantages of 

cooperative learning to the workshops. The clear implication of this is that the 

planners of professional development programs need to consider teachers’ prior 

experiences and knowledge about cooperative learning when planning and 

implementing a professional development program. As was noted by Alexander and 

Murphy (1998), background knowledge and experiences should form the foundation 

for adult education courses such as teacher professional development programs. With 

teachers like Mrs Supa, workshops such as those utilised in this project may suffice. 

However, with teachers with limited cooperative group work experience and 

knowledge such as Mrs Malee, cooperative learning professional development 

programs need to provide additional workshop sessions that focus on: 

1. Developing understandings about theoretical structures that underlie 

cooperative learning, 

2. Identifying why cooperative learning should be introduced in classrooms,  

3. Strategies for successfully implementing cooperative learning in 

classrooms, 



 

Chapter 6:  Accumulation of Results 184 

4. Exploring in detail group work strategies such as peer tutoring, peer 

relationship, peer assessment and self regulation.  

The professional development programs for teachers like Mrs Malee also 

should be conducted during the course of at least a semester. As Alexander and 

Murphy (1998) pointed out, in order to make new material meaningful to the 

teachers, teachers need to have time to process what they are learning.  Extending to 

the professional development program to at least a semester would enable the 

participants to experiment with topics explored in the workshops and to collectively 

reflect on the important theoretical and practical knowledge that underlies the 

principled application of cooperative learning in mathematics classrooms. Without 

this principled knowledge, it is doubtful that Thai primary teachers will be able enact 

learner-centred and learner-directed education in their classroom.  

Teachers’ knowledge about strategies for assigning students into effective 

cooperative learning groups 

The findings from this study indicate that the development of teachers’ 

knowledge about strategies for assigning students into effective cooperative learning 

group, professional development program should include the strategies that focus on 

developing teacher’s understandings about: 

1. Different ways in which students can be allocated to groups (e.g., mixed-

ability, gender etc.),  

2. Advantages and disadvantages of the different ways of allocating students 

to groups, and 

3. Importance of different group roles within cooperative learning groups. 

Teachers’ knowledge about mathematical learning tasks and materials 

The findings indicate that if mathematical tasks and materials are not well 

prepared, it may lead to low quality cooperative learning experiences. The 

professional development programs thus need to include additional workshops that 

focus on the theory and practice of designing rich mathematical learning tasks and 

materials that facilitate group discussion and mathematical knowledge building. The 

additional workshops thus should focus on training teachers how to:  
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1. Organise a task that is relevant and intrinsically interesting for all the 

students in a group,  

2. Organise a task that enables student to complete in the designated time. 

3. Design tasks that every student can realistically contribute to their 

successful completion 

4. Organise cooperative learning tasks that students can complete in the 

designated time 

5. Organise tasks that provide time for students in contexts to discuss and 

reflect on the different solutions and solution paths. 

Teachers’ knowledge about cooperative learning team roles 

The research findings indicated that some students in Grade 4 did not cooperate 

with their friends in teams. This was because they thought their friends did not follow 

the team roles. This shows that students in this team did not have a clear 

understanding about team roles and also lacked positive interdependence. The 

findings from the Grade 4 classroom indicate that professional development 

programs need to have the teachers construct knowledge about cooperative learning 

team roles. To achieve this, the professional development programs would need to 

include workshops that focused on: 

1. Understanding the functions of each of the different team roles such as 

coordinator, reader, writer and corrector 

2. Strategies for training students in how to engage in each of the different 

team roles 

3. Strategies for ensuring that everyone in the team is engaging in appropriate 

role play and supporting other members of their team in the other team 

roles.  

Teachers’ knowledge about the scaffolding of team- and mathematical-task 

work 

The analysis of data found that Mrs Supa tended to use proactive scaffolding in 

her class rather than the use of reactive scaffolding. In contrast, Mrs Malee utilised 

more reactive scaffolding rather than using proactive scaffolding. This finding 
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indicates that in order for Thai teachers to learn how to effectively scaffold team- and 

task-work, the professional development programs should focus on developing 

teachers’ skills in:  

1. Proactive scaffolding which occurs before the problems are addressed  

2. Reactive scaffolding (feedback) which occurs after problems are addressed  

3. Scaffolding questions which provoke students into developing 

understanding by encouraging students to construct, share, and discuss 

with other students their own stories and understandings. 

The professional development programs also develop teachers’ understandings 

about: (a) different means of scaffolding; (b) how the different means of scaffolding 

utilised depend on the current needs of the students and/or the classroom situation; 

(c) making decisions about when and how much scaffolding should be provided; and 

(d) how to scaffold both cooperative learning teamwork and knowledge- building.  

6.2.1.7.2 The macro-level implications 

The researcher identified five macro-level implications that need to be 

considered during the planning and implementation of teacher professional 

development programs:  

1. Expansion of the timeline for professional development program 

2. Integration of extra workshops into the program 

3. Provision of time for teachers and professional development teams to 

engage in two-way discussions about the progress of the program 

4. Provision of time between workshops for teachers to participate and reflect 

on the classroom implementation and the information about cooperative 

learning introduced in the workshops  

5. Provision of teacher meetings to discuss and share their newly acquired 

knowledge and insights about cooperative learning with the other teachers.  

These five macro-level implications derived from the analysis and synthesis of 

data in this study are consistent with many of the principles identified in the research 

literature on teacher professional development reviewed in section 2.3.2. 



 

Chapter 6:  Accumulation of Results 187 

A possible way of operationalising these five macro-level implications into a 

modified professional development program is presented in Figure 6.1. In this 

modified program, all of the micro-level implications identified and discussed in 

Section 6.2.1.7.1 are addressed in the additional workshops. 
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The modified professional program consists of four cycles conducted over a 

period of twenty weeks. Each of the cycles consists of four components: 

1. Presentation of theoretical and practical knowledge to teachers 

2. Discussion  

3. Implementation in classrooms 

4. Reflection 

Presentation of theory knowledge to teachers 

The modified program starts with the presentation of the five sessions of 

teachers’ workshops utilised in this study. These workshops should be conducted 

over a period of five weeks.  

The second presentation in Cycle 2 consists of additional workshops that aim to 

address the teachers’ beliefs about the benefits of cooperative learning and the 

developing of social skills. The third presentation in Cycle 3 is an additional 

workshop that focuses on developing the teachers’ theoretical and practical 

knowledge about assigning students to teams and tasks. In the final presentation, in 

Cycle 4, additional workshops aimed at enhancing the teachers’ knowledge about 

team roles and the structures of scaffolding are implemented. Each additional 

workshop of two hours occurs after school hours during a period of one week. That 

is, there are ten hours of work shops. In each of these workshops, particular focus 

should be on principle derived from socio-cognitive development theories.  

Those additional workshops are spread over the course of a semester. This 

would provide the teachers with more time to apply and collectively reflect on the 

important theoretical and practical knowledge that underlies the principled 

application of cooperative learning in their mathematics classrooms. In particular, 

this will enable the teachers to better relate socio-cognitive development theory 

constructs such as cognitive scaffolding, intrinsic motivation, and ZPD to their 

classroom practice. Without this principled knowledge, it is doubtful that Thai 

primary will be able to enact learner-centred and learner-directed education based on 

socio-cognitive development and social interdependence theories in their classrooms. 
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Discussion  

After the completion of each set of presentation workshops, a discussion 

session between the staff development team and teachers should occur. In this 

session, the developers help teachers gain more understanding about the theoretical 

knowledge and the information about cooperative learning introduced in the 

workshops by discussing and encouraging teachers to participate in the discussion 

session. This session benefits both developer and teachers because teachers who do 

not understand the content in the presentation can ask and also share their ideas in 

this session. 

Implementation in classrooms 

Teachers will implement knowledge about cooperative learning strategies that 

they have derived from the presentations and the discussions in their classrooms. 

Each session of implementation will occur over a period of three weeks after the 

discussion sessions between staff development team and teachers.  

Reflection  

After three weeks of classroom implementation, professional development 

programs need to provide time for teachers to reflect on the classroom 

implementation of strategies about cooperative learning introduced to them in the 

workshops. Prior research on professional development (see Section 2.3.2) and on 

collaborative learning (e.g., Sapon-Shevin et al., 2002; Scardamalia & Bereiter, 2003; 

Topping, 2005; Vygotsky, 1978) clearly indicate that the process of reflection after 

attempts at implementing key constructs within problem solving contexts (such as a 

classroom) is a most crucial stage for the advancement of the knowledge by not only 

the group but also by the individual learners. The participation in discussions with 

other teachers who have also implemented the cooperative learning strategies in their 

own classrooms thus should facilitate the co-construction and advancement of the 

teachers’ theoretical and practical knowledge about cooperative learning.  
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6.2.2 DISCUSSION OF RESULTS: STUDENTS 

This section relates to the findings to Research Question 2:  

What factors influence the implementation of cooperative group learning 

strategies and academic achievement in Thai primary school mathematics 

classrooms? 

The data analysis of the teachers’ perceptions of cooperative learning, 

classroom observations and the student surveys indicated that cooperative learning 

had positive impacts on the teaching and learning of mathematics in the two Thai 

classrooms. For example, the majority of students changed from passive learners to 

proactive learners, encouraging, questioning, and supporting other students learning. 

The data analysis also revealed that the most students had gained high self esteem 

and increased self-regulation. Moreover, many students had developed skills in peer 

tutoring, peer assessment, and peer relationships. Table 6.2 summarises the 

differences between these students and students in traditional Thai classrooms.  

 

Table 6.2 

A Changes  of Thai Students in Cooperative Learning Classroom 

Traditional Thai school room culture 

(Deveney, 2005) 

Thai students in the two cooperative learning 

classrooms. 

Thai culture doesn’t encourage questioning; 

Thai students thus seldom ask questions. 

Students asked questions and engaged in peer tutoring, 

peer assessment, peer relationships. 

Although they are keen to learn, Thai 

students don’t engage in and learn through 

discussion. 

Students participated and engaged in discussions with 

their friends. This was enhanced by students’ 

knowledge about the benefits of self-regulation and 

knowledge of group roles. 

Thai children are very reserved and 

reluctant to speak, and feel uncomfortable 

discussing ideas with others. 

Students had confidence and were comfortable 

discussing ideas with others.  

 

The study also found that working in cooperative learning groups led to 

improvements in most of the Grade 3 and Grade 4 students’ mathematical 

knowledge. The research findings showed that the teams that worked cooperatively 
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and the team members who utilised effective cooperative learning strategies tended 

to learn mathematics more effectively and develop cognitively.  

The Grade 3 and Grade 4 students also gradually improved their knowledge 

about social skills and cooperative learning strategies. They learnt to utilise methods 

such as peer tutoring, peer relationships, group roles and peer assessment to enhance 

cooperative learning in their teams. The students’ interaction and cooperation with 

other students not only benefited their social skills, motivation, positive peer 

relationships and self- esteem but also their mathematical learning. 

The following discussion of results will elaborate on some of these themes with 

in particular focus on: 

1. Relationships between cooperative learning group skill development and 

the learning of mathematics (Section 6.2.2.1). 

2. Cooperative learning processes (Section 6.2.2.2). 

3. Students’ perceptions about cooperative learning (Section 6.2.2.3). 

The implications of these three themes for the design and introduction of cooperative 

learning in Thai primary classrooms are presented in Section 6.2.2.4. 

6.2.2.1 Relationship between cooperative learning group skill development and the 

learning of mathematics 

During the six week implementation of cooperative learning in both grades, the 

students gradually improved their cooperative learning classroom skills and also 

gained much knowledge about cooperative learning strategies such as peer tutoring, 

peer relationships, group roles and peer assessment. The attainment of these 

strategies and skills had a positive impact on the students’ social learning, behavioral 

learning and socio-cognitive development. This finding is consistent with conjectures 

subsumed in the initial conceptual framework of this study presented in Chapter 2. 

This conceptual framework consisted of three theoretical components: social learning 

theory (Johnson & Johnson, 1991; Harvey, 2007), behaviorist theory (Slavin, 1990; 

1995), and socio-cognitive development theory (Clare & Susan, 1998; Felder & 

Brent, 1994; Fry, 1990; Wittrock, 1990; Vygotsky, 1978). 



 

Chapter 6:  Accumulation of Results 192 

The research findings also indicated that the attainment of these cooperative 

learning strategies and skills had a positive impact on the students’ learning of 

mathematics. This was reflected in the results from the Scoring of Students’ Team 

Average scores. A positive relationship was found between mathematics achievement 

and the successful learning and adoption of these cooperative strategies. When teams 

learnt and utilized these cooperative learning strategies, they tended to explore each 

mathematical task more deeply and in more diverse ways. This finding is consistent 

with Good, Murlyan, and McCaslin, (1992) who found that working in groups 

frequently provides students with opportunities to explore in diverse ways and 

improved their mathematics achievement.  

The findings reported in Chapters 4 and 5 also confirmed the hypothesis that 

the teams that worked cooperatively and the team members who utilised effective 

strategies tended to learn mathematics more effectively. The cooperative learning 

methods generally worked equally well for all types of students in this Thai based 

study. The low achievers gained more knowledge in mathematics by asking their 

friends and the high achievers gained explanation skills which in turn improved their 

own understanding of mathematics. This finding is consistent with findings from 

prior research on peer tutoring that indicates that the tutor often gains more from the 

process of peer tutoring than the tutee (e.g., Topping, 2005; Webb, 1989; Wittrock, 

1990). 

6.2.2.2 Cooperative learning processes 

One of the focus questions addressed in this study was: How do Thai students 

engage in cooperative learning in mathematics classrooms? This question focused on 

the students’ adoption of and engagement with cooperative learning processes: As 

was reported in Chapters 4 and 5, both classes utilised four different but 

complementary processes to facilitate the cooperative learning of mathematics:  

1. Students helped their friends by teaching mathematics (Categorised as peer 

tutoring) 

2. Students supported the development and maintenance of positive social 

interactions (Categorised as peer relationships) 

3. Students followed role play cards (Categorised as group roles) 
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4. Students assessed and corrected their friends’ work (Categorised as peer 

assessment).  

However, it was noted that in both of the classes, some students were not 

interested in cooperative group work, did not pay attention to group work, and acted 

in inappropriate manners (Categorised as non-participating students and negative 

interaction students). 

The frequency of the utilisation in each of the cooperative learning strategies in 

the two classrooms is reported in Table 6.3 to Table 6.6. The first column reports the 

strategies used by the students. The second column of each table reports the number 

of high achievers utilising each strategy; the third column reports on the number of 

average achievers utilising each strategy; and the fourth column reports on the 

number of low achievers who utilised each strategy. The fifth column cumulates the 

numbers from columns 2-4 and thus reports on the total number of students in each 

class who utilised each of the strategies. 

Table 6.3 

Grade 3 Students Helped Their Friends in Cooperative Learning Group 

Strategies High 

Achievers 

Average 

Achievers 

Low 

Achievers 

Total 

( n ) 

Peer tutoring 8 7 4 19 

Peer relationship 4 1 6 11 

Group roles 3 1 1 5 

Peer assessment 4 0 3 7 

Table 6.4 

Grade 4 Students Helped Their Friends in Cooperative Learning Group 

Strategies High 

Achievers 

Average 

Achievers 

Low 

Achievers 

Total 

( n ) 

Peer tutoring 10 8 7 25 

Peer relationship 1 0 0 1 

Group roles 0 4 4 8 

Not help 0 0 1 1 
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Table 6.5 

Grade 3 Students Received Help from Their Friends in Cooperative Learning Group 

Strategies High 

Achievers 

Average 

Achievers 

Low 

Achievers 

Total 

( n ) 

Peer tutoring 1 7 10 18 

Peer relationship 1 1 0 2 

Group roles 2 0 1 3 

Peer assessment 0 2 1 3 

Negative interaction 1 0 0 1 

 

Table 6.6 

Grade 4 Students Received Help from Their Friends in Cooperative Learning Group 

Strategies High 

Achievers 

Average 

Achievers 

Low 

Achievers 

Total 

(n) 

Peer tutoring 8 6 6 20 

Peer relationship 4 1 0 5 

Group roles 0 4 2 6 

Peer assessment 1 0 0 1 

Negative interaction 1 0 1 2 

 

1. Peer tutoring 

Students in both Grades employed peer tutoring strategies in their team more 

than the other strategies. The students gained the mathematics skills from peer 

tutoring. High levels of peer tutoring in both classes were associated with student 

learning of mathematics.  

A review of the research literature in Chapter 2 indicated that peer tutoring is 

an important technique that enhances cognitive skills within participating peers 

(Damon & Phelp, 1989; Topping, 2005). It improves the tutor’s and the tutee's 

academic and social development. The findings from this study are consistent with 

the theory and research findings in the research literature. The Grade 3 and 4 students 

were able to apply peer tutoring skills to help their friends learn mathematics.  
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The classroom observations noted that students of all mathematics levels 

engaged in peer tutoring. Interestingly, the major group who engaged in peer tutoring 

in both grades were the high achievers (see Table 6.3 and Table 6.4). Whether the 

class had a background of peer tutoring or a positive attitude about cooperative 

learning or not, the high achievers were most often engaged in tutoring their friends 

in mathematics concepts. Following the high achievers were, in order, the average 

achievers and the low achievers engaged in peer tutoring. In order to facilitate 

effective group work, everyone in the group needs to help their team members 

understand the mathematics lessons. Teaching friends can benefit both students who 

teach and students who learn. This is supported by the old saying, “to teach is to learn 

twice” (Topping, 2005, p. 635).  

As is shown in Table 6.4, the predominant cooperative learning strategy used 

by Grade 4 students to help their friends was peer tutoring. Only a few Grade 4 

students utilised any of the other strategies. This could be explained by the fact that 

the Grade 4 students had not used the peer tutoring strategy in their class before they 

were introduced to cooperative learning during the course of this study. They only 

had at best limited background knowledge about peer tutoring. Therefore, they had to 

spend most of their time and effort during the study learning about peer tutoring.  

The students’ perception about receiving peer tutoring in the two classes was 

different. The number of low achievers in Grade 3 who responded that they had 

received peer tutoring from their friends (Table 6.5) was more than the number of 

high and average achievers. In Grade 3, peer teaching had been used before, so it 

wasn’t a new experience for any of the students in that class. In particular, the high 

achievers had been trained to teach the low achievers even before cooperative 

learning was introduced in this study. Therefore, it was easier for Grade 3 high 

achievers to teach the low achievers than for the Grade 4 high achievers. In Grade 4, 

most of the high achievers’ peer tutoring was conducted with only with other high 

achievers. Thus, the number of Grade 4 high achievers who responded that they had 

received peer tutoring from their friends was greater than the number of average and 

low achievers (Table 6.6).  
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2. Peer relationships 

Peer relationships in this study were defined as relationships between students 

that supported the development and maintenance of positive interdependence. It was 

noted in Chapter 5 that only high ability students in Grade 4 supported their friends 

within teams by using peer relationship strategies (Table 6.4). However, students of 

all mathematics abilities in Grade 3 applied peer relationship strategies in their team 

work. This was especially so for the low achievers’ group (Table 6.3). Grade 3 

students of all mathematics levels applied peer relationships to support their team 

members and seemed to believe that everyone in the team was important for 

improving their team’s progress.  

This finding indicates that the Grade 3 students in this study had constructed 

more advanced understandings about social skills than the Grade 4 students. It seems 

that the Grade 4 students still needed more time than they were allocated in this study 

to develop and maintain peer relationship strategies. In order to improve Grade 4 

students’ peer relationships, the Grade 4 students needed more practice with 

cooperative learning group social skills. The Grade 4 students also needed more 

scaffolding in this area. This scaffolding could have been done by the teacher 

constantly reminding and encouraging her students to use cooperative learning social 

skills in their team.  

3. Group roles 

The results presented in Chapters 4 and 5 indicated that assigning specific 

group roles to the students promoted effective cooperative group learning in both 

classrooms. In each classroom, low achievers had as much opportunity to participate 

in each of the group roles as high achievers and average achievers. The group roles 

created and clearly defined the position and the responsibility of each student within 

the cooperative learning groups and promoted positive interdependence amongst the 

group members in each classroom. Within this study, Cohen, Lotan, Whitcomb, 

Balderrama, Cossey and Swanson’s (1994) definition of positive interdependence 

was used when all the participant students within a group have the specific roles that 

are necessary for team work that leads toward meeting a group’s goal. Role plays 
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provide opportunities for students to speak and express their ideas that promoted 

positive interdependence.  

Table 6.3 shows that a total of five students from across all mathematics 

abilities levels indicated that they had engaged in group roles to help other members 

of their team to learn mathematics. However, three of these five students were high 

achievers. Only three students from Grade 3 indicated that their learning was 

facilitated by their team members engaging in the group roles; two of these students 

were high achievers whilst one was a low achiever (Table 6.5). Differently, no high 

achievers in Grade 4 engaged in group roles to facilitate the learning of mathematics 

in their teams (Table 6.4). Of the seven Grade 4 students who engaged in these group 

roles, four were average achievers and four were low achievers in Grade 4. Similarly, 

none of the Grade 4 high achievers perceived that other team members had facilitated 

their own learning of mathematics (Table 6.6). Thus, it seems that in contrast to 

students in the Grade 3 classroom, high achievers in Grade 4 did not regard the 

adoption of group roles as being an important component of successful cooperative 

group work learning. 

A number of factors may explain the differences with respect to perceptions 

about the importance of group roles in cooperative learning groups. First, the fact that 

none of the Grade 4 high achievers had had experiences with peer tutoring. Thus, 

most of their efforts were invested in learning how to engage in what to them and 

their teacher was a more important activity, peer tutoring. Second, the Grade 4 

teacher Mrs Malee did not clearly articulate to her students the importance of 

adopting group roles in cooperative learning groups. A third factor could have been 

that Mrs Malee did not give her students adequate time to practice and consolidate 

the group roles.  

By contrast, Mrs Supa the Grade 3 teacher clearly articulated the importance of 

group roles to her students and gave them adequate time to practice and consolidate 

the group roles. This was clearly reflected in the final teacher interviews. Mrs Supa 

indicated that she felt that students needed to be responsible for their roles and should 

be able to assign the roles by themselves. She felt that once they had been given time 

to practice the group roles, they began to feel more comfortable with the role plays 

and performed better as the team. However, she indicated that the teacher needs to 
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remind the students that in each new lesson this is a need for students to change their 

roles.  

Mrs Supa in the final interview stressed the importance of having students self-

select and rotate the group roles. She felt that this did much to make her students 

become comfortable with cooperative group roles. This recommendation of Mrs 

Supa is consistent with the majority of findings reported in the research literature 

(Johnson & Johnson, 2001) However, her recommendation conflicts with some other 

previous research such as Mastropieri, Scruggs and Berkeley (2007). They suggested 

that the teacher should assign group roles based on students’ knowledge or other 

relevant criteria such as choosing a student who is good at writing to summarise the 

task, a student with strong comprehension skills to be accuracy checkers, and a 

student who is good at using verbal skills to be elaboration seekers. 

4. Peer assessment  

Four high achievers and three low achievers in Grade 3 indicated that they had 

engaged in peer assessment to help other members of their teams to learn 

mathematics (Table 6.3). Two average achievers and one low achiever reported that 

they had received peer assessment (Table 6.5). 

By contrast, not one Grade 4 student indicated that they had helped other team 

members to learn mathematics by engaging in peer assessment (Table 6.4). Only one 

Grade 4 student (a high achiever) indicated that he had received help by receiving 

peer assessment (Table 6.6).  

Although more Grade 3 students than Grade 4 students engaged in or received 

peer assessment, the numbers in both classrooms were relatively small compared to 

peer tutoring and establishing and maintaining peer relationships. This indicates the 

need for the importance of peer assessment to be made very clear to the students. 

Also, it indicates that peer assessment should be more closely linked conceptually to 

group process roles.  

The differences with respect to peer assessment between the two classrooms 

could be attributed to the different ways in which the two teachers introduced and 

modelled peer assessments. Mrs Supa, the Grade 3 teacher, not only modelled peer 

assessment during the cooperative group sessions but also directly encouraged the 
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students to engage in peer assessment by indicating to the class what questions they 

would need to be prepared to answer when she brought the class together as a whole 

class. This form of scaffolding was not employed by the Grade 4 teacher, Mrs Malee. 

She did not model peer assessment during the cooperative group sessions. She only 

asked questions at the end of the class session, and most questions were directed only 

to low achievers. 

5. Non-participation students and Negative Interaction 

There was one student in Grade 3 and two students in Grade 4 who did not 

participate or contribute to the cooperative learning class (Table 6.4 and Table 6.6), 

even though the teachers planned suitable tasks for them. This was because the 

students found it uninteresting, they had negative interactions with other team 

members, and the students did not want to participate. The non- participation 

students and negative interaction can occur for a number of reasons, just as it can 

when teachers use other teaching strategies in class Killen (2007). 

6.2.2.3 Students’ perceptions about cooperative learning  

To understand the factors of working well and enjoying working in cooperative 

learning in Thai primary classrooms, Questions 3 and 4 in the survey focused on the 

students’ perceptions about cooperative learning: 

• Question 3: Did you work well in cooperative leaning classroom? 

• Question 4: Did you enjoy working in cooperative learning classroom? 

Factors influencing the performance of working in cooperative learning 

classroom 

Comparative data with respect to Question 3 is presented in Table 6.7. The data 

presented in this table shows that most students in both of the two classrooms felt 

that they had worked well in the cooperative learning mathematics classrooms. 

However, whilst only 10% of the Grade 3 students indicated that they felt that they 

had not worked well in the cooperative learning classrooms, over 20% of the Grade 4 

students indicated that they had not worked well in the cooperative learning 

classrooms.  
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Table 6.7 

Work Well in Cooperative Learning Classroom 

Grade Yes No Ambivalent 

Grade 3 90% 10% 0% 

Grade 4 79% 21% 0% 

 

When the data pertaining to reasons for why they felt that they had worked well 

in cooperative learning mathematics classrooms was analysed, further differences 

were noted between the Grade 3 and 4 students. Almost half of the Grade 3 students 

identified knowledge-building reasons such as peer tutoring (n=11), knowledge 

construction (n=4) and increased motivation to learn mathematics (n=5) in addition 

to cooperation (n=8) as the main reasons for why they felt they had worked well in 

the cooperative learning mathematics classrooms. By contrast, only a small minority 

of the Grade 4 students presented knowledge-building reasons (peer tutoring n=5, 

and knowledge-construction n=2, motivation n=1). Their main reasons related to 

cooperation with other students (n=14).  

Factors influencing the enjoyment of working in a cooperative learning 

classroom 

Comparative data pertaining to the students’ perceptions of enjoying 

cooperative learning mathematics classrooms is presented in Table 6.8. Marked 

differences can be noted between the Grade 3 and Grade 4 students’ perceptions 

about enjoyment of cooperative learning.  

Table 6.8 

Enjoy Working in Cooperative Learning Classroom 

Grade Yes No Ambivalent 

Grade 3 97% 3% 0% 

Grade 4 61% 25% 7% 

 

Almost every Grade 3 student (97%) indicated that they had enjoyed the 

cooperative learning mathematics classes. However, only 61% of the Grade 4 
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students indicated enjoyment. These differences were accentuated when their reasons 

for enjoyment were analysed. The Grade 3 students’ major reasons for enjoyment 

were about the advancement of their mathematical knowledge: 12 students indicated 

increased motivation to learn mathematics, 12 students indicated the construction of 

knowledge, and one student even indicated increased self esteem by becoming better 

at mathematics. Ten Grade 3 students indicated a sense of social belongingness. By 

contrast, advancement of mathematical knowledge was not a major reason for the 

Grade 4 students. Only six Grade 4 students presented a knowledge-building reason 

(motivation n=6). Their major reasons for enjoyment related to working well with 

others in a group (Social & Belonging n=11).  

The differences between the Grade 3 and Grade 4 students’ perceptions about 

working well in cooperative learning mathematics classes and enjoyment of 

cooperative learning mathematics classrooms reflected differences in how the two 

teachers implemented cooperative learning in their mathematics classrooms. As was 

noted in section 4.4, in her implementation of cooperative learning in her Grade 3 

classroom, Mrs Supa focused not only on her students’ learning of cooperative group 

social skills but also on the knowledge building of mathematics. This was reflected 

not only in her modelling of cooperative learning skills but also in her selection of 

mathematical tasks and her scaffolding of the construction of mathematical 

knowledge by her students. Her students thus developed the cooperative learning 

skills to not only enjoy working collaboratively in groups but also the ability to go 

beyond the completion of tasks and engage in socio-cognitivist activities such as the 

construction of new mathematical knowledge and new knowledge about how to 

enhance the quality of their team works.  

By contrast, the Grade 4 teacher Mrs Malee tended to focus on the development 

of cooperative learning social skills and the completion of tasks. The mathematical 

learning tasks she administered to her students also were not as conducive for 

cooperative group learning and the construction of mathematical knowledge. Mrs 

Malee’s Grade 4 students thus did not seem to develop the cooperative learning skills 

to the levels that would enable them to go beyond the completion of tasks and fully 

engage in the socio-cognitivist activity of constructing new mathematical knowledge.  
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Figure 6.2 and Figure 6.3 present a model that reflects the students’ perceptions 

about cooperative learning and thus highlights and synthesises information derived 

from the analysis of data about : (a) prior mathematics classroom of both Grade 3 and 

Grade 4; (b) the teachers’ goals and attitude about cooperative learning in their 

classrooms; (c) the strategies that the teacher successfully implemented in their 

mathematics classroom; (d) students’ processes in cooperative learning classroom; 

(e) students’ enjoyment of working in the cooperative learning classroom because of 

the mathematics knowledge and the social and belonging; and (f) the reasons for 

working well in the cooperative learning classes.  
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Figure 6.2. Cooperative learning strategies and skills in Grade 3 classrooms 
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Figure 6.3. Cooperative learning strategies and skills in Grade 4 classrooms. 
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Prior to this study, both teachers had not employed cooperative learning in their 

mathematics classroom. As is illustrated in Column 1 of Figure 6.2, prior to the 

study, Mrs Supa (Grade 3 teacher) had employed peer tutoring and utilised positive 

reinforcement with her students. On the other hand, as is listed in Column 1 of 

Figure 6.3, Mrs Malee (Grade 4 teacher) had not employed peer tutoring and utilised 

negative reinforcement in her mathematics classroom prior to this study.  

The two teachers’ attitudes and goals with respect to cooperative learning are 

presented in Column 2 of Figures 6.2 and 6.3. As is noted in Column 2 of Figure 6.2, 

Mrs Supa (the Grade 3 teacher) had confidence that the cooperative learning methods 

would work well in her classroom. By contrast, Mrs Malee (the Grade 4 teacher) 

indicated that she did not have confidence that cooperative learning methods would 

work well in her class. This was because her students showed negative behaviour and 

did not like working with other students. Both teachers also had different teaching 

goals; Mrs Supa’s (Grade 3 teacher) teaching goal was to focus on her students’ 

knowledge and enjoyment, while Mrs Malee’s (Grade 4 teacher) goal focused on 

students’ knowledge and morality.  

The strategies successfully implemented by the teachers are presented in 

Column 3 of Figures 6.2 and 6.3. Although both teachers utilised the same strategies 

that had been introduced in the five sessions of cooperative learning workshops, the 

number of cooperative learning strategies and skills successfully implemented in the 

two classrooms was quite different. Whereas Mrs Supa (the Grade 3 teacher) was 

able to successfully implement all of the strategies and skills listed in Column 3-

Figure 6.2, Mrs Malee (the Grade 4 teacher) was only able to successfully implement 

four of the strategies and skills (see Column 3-Figure 6.3). The teachers’ 

implementation of cooperative learning in their mathematics classroom was 

influenced not only by their prior classroom experience and their attitudes to teaching 

but also by their different levels of understanding of socio-cognitive developmental 

theory underlying many of the important cooperative learning strategies introduce to 

the teachers. The teachers’ strategies, in turn, influenced the students’ classroom 

processes. The processes successfully adopted by the students are listed in Column 4 

of Figures 6.2 and 6.3. 
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The Grade 3 students were able to successfully adopt four cooperative learning 

processes: peer tutoring, peer assessment, peer relationships, and group roles. The 

Grade 4 students, however, were only able to successfully implement two of the 

strategies (peer relationships and group roles) and only partially adopt the socio-

cognitivist processes of peer tutoring and peer assessment. The bold lines between 

Column 3 and 4 in Figure 6.2 indicate that the Grade 3 teacher’s strategies of 

motivation, scaffolding and task (knowledge) influenced her students’ adoption of 

peer tutoring. The bold lines between Column 3 and 4 in Figure 6.2 indicate that the 

Grade 3 students’ processes of peer assessment were influenced by their teacher’s 

modes of classroom evaluation. Most Grade 3 students thus were able to utilise peer 

tutoring and peer assessment effectively within their teams. By contrast, the dotted 

lines between Columns 3 and 4 in Figure 6.3 indicate that the Grade 4 teacher had 

only at best minimal influence on her students’ adoption of peer tutoring and peer 

assessment processes. However, it should be noted that both Grade 3 and 4 students 

successfully adopted peer relationships and group roles. This is represented by the 

bold lines between Columns 3 and 4 in Figures 6.2 and 6.3 which indicate that both 

teachers successfully helped their students to adopt peer relationships and group roles 

processes. 

The differing influence that the Grade 3 and 4 teachers had on their students’ 

adoption of cooperative learning student processes is reflected in Columns 5 and 6 of 

Figures 6.2 and 6.3. The Grade 3 students felt that they had enjoyed working with 

their friends not only because it facilitated the development of social knowledge and 

a sense of belongingness, but also because of how it facilitated mathematical 

knowledge building. Furthermore, they felt that they had worked well together 

because they had been engaged in mathematics knowledge building, and not just the 

completion of a task. By contrast, mathematical knowledge building was not a major 

reason for the Grade 4 students’ enjoyment of cooperative learning. Social 

knowledge, cooperation and a sense of belongingness, instead, was their major 

reason for enjoyment and related to working well with others in a group.  

Negative factors impacting on the implementation of cooperative learning  

A few students in both of the two classrooms felt that they had not worked well 

and had not enjoyed working in the cooperative learning mathematics classrooms. 
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There was only 10% of the Grade 3 students and 21 % in Grade 4 who indicated that 

they felt that they had not worked well in the cooperative learning classrooms. 3% of 

the Grade 3 students and 25% in Grade 4 indicated that they did not enjoy working in 

a cooperative learning classroom. The four reasons for negative attitudes and feelings 

towards cooperative learning included: 

1. Inappropriate behaviour 

2. Lack of cooperation in the team 

3. Lack of mathematics knowledge  

4. . Non-participating  

Each of these four reasons will now be explored in detail. 

1. Inappropriate behaviour 

A few of the Grade 3 and Grade 4 students felt that poor behaviour influenced 

the quality of their cooperative learning team work. The inappropriate behaviour, 

which occurred in the students’ cooperative learning group work, included 

interruption from their friends such as making a loud noise and/or playing during 

team work.  

This indicates that those students who were in groups where inappropriate 

behaviour occurred possibly lacked social skill knowledge. In order to improve the 

behaviour of some group members, these groups possibly needed to further develop 

their social skills. The study by Chetkow – Yanoov (1996) suggests teaching 

appropriate social skills through the teaching of conflict resolution strategies, which 

should teach students how to negotiate, share, compromise, and bargain in situations 

that contain conflict can do much to overcome poor behaviour in groups. Another 

possible cause for the inappropriate behaviour could have been low self-esteem of 

these students. According to Rutherford, Mathur, and Quinn (1998), the lack of 

social skills has been identified as a main predictor of low self-esteem. This is 

consistent with Dole and McMahan (2005) who indicated that many students who 

have learning and behaviour problems normally have low self-esteem in addition to 

low academic achievement and poor social skills. 
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2. Lack of cooperation in the team 

The research findings showed that a few students did not cooperate in their 

team and also did not pay attention to the team work. They did not discuss or 

participate in their team. In all cases, these students did not have good relationships 

with their other team members. When students are working in cooperative learning 

groups, the relationship among team members carefully needs to be considered by the 

teacher. This is because good relationships between team members are key elements 

in their social and emotional growth. Teachers need to provide the students with 

adequate social skills strategies because these can facilitate the creation of 

meaningful relationships as well as enhancing the effectiveness of the interaction and 

communication among students.  

3. Lack of mathematical knowledge 

There were two students (a Grade 3 low achiever and Grade 4 high achiever) 

who felt that they lacked the mathematical knowledge necessary to make what they 

felt was an adequate contribution to their team’s mathematical knowledge building. 

Teachers need to scaffold and pay more attention to these students. Also the team 

members need to support these students by, for example, engaging in peer tutoring, 

peer relationships, and peer evaluation with these unconfident students. 

4. Non-participation  

A few of Grade 3 and Grade 4 students were not interested in cooperative 

learning group work; they did not pay attention to the tasks and discussions. They 

also tried to interrupt their friends. These students seemed to be related to category as 

non-participating students. These students felt that their other team members were 

not interested in working with them. The data analysis indicated that these particular 

students did not have clear understandings about positive interdependence and group 

roles. With students such these, the teacher needed to focus on providing the students 

with more clear unambiguous knowledge about group roles. Also, the teachers 

needed to increase the student’s positive interdependence by utilising the motivation 

methods and scaffolding. More intrinsic motivation may also have been beneficial to 

these students.  
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6.2.2.4 Implications for implementing cooperative learning groups in Thai 

classrooms  

The researcher identified five categories of implications from the discussion of 

the findings in sub-section 6.2.2 that Thai teachers need to address in order to 

facilitate the successful implementation of cooperative group learning in their 

schools. Implications 1 and 2 have their basis mainly in socio-cognitive development 

theory. Implication 3 has its basis in both socio-cognitive development and social 

interdependence theories. Implications 4 and 5 have their basis mainly in social 

interdependence theory. 

1. Students’ knowledge of peer tutoring 

2. Strategies for peer assessment 

3. Understanding of group roles 

4. Development of positive peer relationships 

5. How to address non-participation and/or negative interacting students  

1. Students’ knowledge of peer tutoring 

In this study, it was found that peer tutoring could be successfully and quickly 

implemented in Thai primary school mathematics classrooms. However, if peer 

tutoring is to be used most effectively in Thai primary classrooms, students need to 

have adequate repertoires of background knowledge about peer tutoring strategies 

and skills. They should know how to teach, and how to help and receive help from 

others.  

Before attempting to have students who do not have peer tutoring and group 

work backgrounds apply peer tutoring, it is essential that classroom teachers: 

1. Directly teach peer tutoring strategies and skills utilised in this study to the 

students,  

2. Help the students to realise that peer tutoring should be done by all levels 

of students, not only by the high achievers, and that  

3. Every ability level of students is trained in peer tutoring strategies and 

skills. 
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2. Strategies for peer assessment 

Students’ assessment and if necessary correction of their friends’ work was 

found to be one of the most critical processes that facilitated the successful adoption 

of cooperative group learning and the learning of mathematics in the two Thai 

primary school classrooms. Mrs Malee did not model peer assessment during the 

cooperative group sessions. She only asked questions at the end of the class session, 

and most questions were directed only to low achievers. Therefore, in her classroom, 

because she did not scaffold the development of peer assessment skills by her 

students, most of her students had only low level peer assessment skills. Their 

questions and comments tended to focus on surface rather than deep structure issues. 

By contrast, Mrs Supa often scaffolded the construction of student peer assessment 

skills by modelling good questions and supportive feedback and also by directing the 

questions and feedback to not only the low achievers but also the middle and high 

achievers. Because of her high quality scaffolding, most students in Mrs Supa’s 

classroom had acquired very sound peer assessment skills that focused on both deep 

and surface structure issues. The clear implication of this is that teachers need to: 

1. Systematically scaffold the development of peer assessment skills utilised 

in this study in their classrooms. Without this scaffolding, it is highly 

unlikely that Thai primary school students will develop the peer 

assessment skills necessary for mathematical knowledge building in 

cooperative learning groups.  

Another contrast noted between the two classrooms was the foci of the peer 

assessment conducted by the students. In the Grade 3 classroom, the teacher ensured 

that the peer assessment conducted by her students focused on both team work and 

mathematical knowledge building. In the Grade 4 classroom, the focus of peer 

assessment was only on the team work. This greatly influenced the relative success of 

the two teachers’ implementation of cooperative learning. The clear implication of 

this finding is that teachers need to: 

1. Ensure that peer assessment focuses on both cooperative learning team 

work and students’ mathematical knowledge building. 
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3. Understanding of group roles 

The findings indicated that for effective cooperative learning group work to 

occur, students of all ability levels need to understand the purpose and the underlying 

structures of group roles. Students will assume more responsibility when they know 

about purpose and underlying structures of group roles. Teachers thus need to: 

1. Clearly articulate to their students the importance of understanding and 

utilising the group roles when they are engaged in cooperative learning 

groups. 

In this study, it was found that the more the students engaged in cooperative 

learning group activities, the better they were able to see the structure of each role 

play. Also, this study found that if the low achievers had as much opportunity to be 

involved in each of the group roles as high achievers and average achievers, then they 

too could learn to understand the purpose and structure of the group roles. Teachers 

thus need to: 

1. Ensure that students of all ability levels have multiple opportunities to 

practice and most importantly reflect on how each of her students 

performed their group role.  

2. Provide the students adequate time to practice and consolidate the group 

roles.  

As was noted earlier in the findings, students who were not only given more 

time to practice the group roles but also opportunities to self-select and rotate group 

roles performed the group roles better. Teachers thus need to: 

1. Provide their students with multiple opportunities to self-select and rotate 

the group roles.  

4. Development of positive peer relationships 

As was noted in the literature review in Chapter 2, Thai students are generally 

very reserved and reluctant to speak. They generally do not learn through 

participation and discussion. They tend to only smile but remain silent. Therefore, the 

general consensus has been that cooperative learning groups can not be successfully 

implemented with Thai primary school students. However, the findings from this 
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study run counter to the general consensus; the findings from this study indicate that 

positive peer relationships necessary for successful cooperative learning groups can 

be learnt and applied by Thai primary school students.  

For this to occur, teachers need to:  

1. Scaffold the development of the cooperative learning social skills utilised 

in this study, 

2. Provide the students with multiple opportunities to practice the social 

skills,  

3. Consistently remind and encourage students to utilise these social skills 

when engaged in group learning.  

When the students are familiar with the social skills, their positive peer 

relationship skills are enhanced. As Harvey (2007) pointed out, positive peer 

relationships are important because they promote positive feelings and learning. 

When students have positive peer relationships, they generally feel confident that 

their ideas will be considered and that they will not be criticised for being incorrect 

or for providing different answers. Therefore, they will be able to contribute to 

discussions and share their thoughts and reasoning in their team.  

5. How to address non-participation and/or negative interacting students  

A few students in both of the two classrooms felt that the cooperative group 

work had not worked for them. They either had not found cooperative group work an 

enjoyable experience or they had decided it was not worth the effort to try to engage 

in the group work. Both lack of enjoyment and engagement could be traced back to 

inappropriate behaviour by other members of the group, lack of cooperation by 

members of the team, perceived lack of mathematical knowledge on their part, and 

non-participation in cooperative leaning groups. 

Each of these issues can be addressed proactively by the teacher. Findings from 

Mrs Supa’s Grade 3 class clearly indicate that inappropriate behaviour and lack of 

cooperation within cooperative groups can be decreased by students being taught 

appropriate social skills. This is because with knowledge of social skills, students 
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find that they are better able to increase their positive interactions and 

communications with other members of their teams. 

The issue of a student feeling inadequate at providing useful contributions to 

advancing the group’s knowledge building because of perceived limitations in their 

knowledge and ability to achieve mathematics can be addressed by the teacher 

scaffolding and paying more attention to the students who feel that they are not good 

at mathematics. It can also be addressed by focusing on the development by these 

students of a mix of group work strategies such as peer tutoring, peer relationship, 

and peer evaluation. 

This all indicates that the teacher needs to provide sufficient support and be 

well organised prior to the cooperative learning lessons. Cohen, Brody and Sapon-

Shevin (2004) suggested that if students are uncomfortable with cooperative learning, 

it is often because they do not have sufficient support to implement creative 

multilevel cooperative learning activities that allow students to participate at different 

levels, with differentiated goals and varying levels of support. 

The clear implications of these findings are that if teachers want to adequately 

address negative and/or poor behaviour within cooperative learning groups, then they 

need to: 

1. Teach and consolidate appropriate social skills with these students, 

2. Scaffold and pay more attention to the students who feel that they are not 

good at mathematics to contribute to the team efforts, and 

3. Be well organise  prior to the cooperative learning lessons and provide 

sufficient support such as the knowledge of five elements of cooperative 

learning, peer tutoring, and peer relationships to these students. 

6.3 SUMMARY 

In this chapter, the results from Chapters 4 and 5 were discussed and cumulated 

into two sets of criteria to inform the implementation of cooperative learning in Thai 

primary school mathematics classrooms. Both sets of criteria can be utilised to 

inform not only the implementation of cooperative learning in Thai primary schools 

but also future research into cooperative learning in Thai primary schools. 
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The first set of criteria addressed research question 1 and the potential audience 

of this set of criteria would be primarily researchers and proposers (such as 

educational ministry officials and educational administrators) and developers of Thai 

cooperative learning teacher professional development programs. This set consists of 

micro- and macro-level criteria. The macro-level implications focus on the overall 

structure of professional programs and how and when the professional development 

programs should be implemented. The micro-level criteria focus on the specific 

topics that need to be included in professional development programs. The second set 

of criteria addressed research question 2. The main potential audience for this set of 

criteria would be Thai principals and classroom teachers intent on implementing 

cooperative learning strategies and skills within their school. 
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7. Chapter 7:  Summary and Conclusions 

7.1 INTRODUCTION 

The overall purpose of this study was to develop a model to inform the 

implementation of cooperative group learning within Thai primary school 

mathematics classrooms. In order to achieve the overall purpose of the study, the 

following two research questions were addressed in an action research study during 

which cooperative teaching methodologies were introduced and implemented in two 

Thai primary school classrooms: 

1. What factors need to be addressed in teacher professional development 

programs in order to facilitate cooperative learning in Thai mathematics 

classrooms?   

2. What factors influence the implementation of cooperative group learning 

strategies and academic achievement in Thai primary school mathematics 

classrooms? 

The outcome of this study was the Criteria for Cooperative Learning in 

Thailand (CCLT) model consisting of two sets of criteria to inform the successful 

implementation of cooperative learning in Thai primary schools: 

1. Criteria for proposers and developers of professional development 

programs. 

2. Criteria for Thai principals and teachers to facilitate the introduction of 

cooperative learning in their classrooms. 

The first set of criteria addressed Research Question 1 whilst the second set of 

criteria addressed Research Question 2. 
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7.2 CRITERIA FOR PROPOSERS AND DEVELOPERS OF 

COOPERATIVE LEARNING PROFESSIONAL DEVELOPMENT 

PROGRAMS 

This set of criteria has particular relevance for the proposers of teacher 

professional programs intent on facilitating the implementation of cooperative 

learning in Thai school systems (such as Thai educational ministry officials, 

administrators etc.) and the developers of teacher professional programs intent on 

facilitating the implementation of cooperative learning in Thai school systems. This 

set consists of macro- and micro-level criteria. The macro-level criteria focus on the 

overall structure of professional programs and how and when the professional 

development programs should be implemented. The micro-level criteria focus on the 

specific topics that need to be included in professional development programs.  

7.2.1 MACRO-LEVEL CRITERIA 

Professional development programs need to be conducted in multiple cycles 

over an extended period of at least a semester. The first cycle conducted over a 

period of five weeks should be based on the sequence of workshops utilised in the 

present study.  

Each of the succeeding cycles should be conducted over a period of three 

weeks. The present study identified the need for extra workshops in which the 

teachers had time to revisit and explore in more detail important cooperative learning 

strategies and skills. The study also identified the need for the provision of time for 

teachers and professional development teams to engage in two-way discussions about 

the progress of the program, the provision of time between workshops for teachers to 

participate and reflect on the classroom implementation and the information about 

cooperative learning introduced in the workshops, and the provision of teacher 

meetings to discuss and share their newly acquired knowledge and insights about 

cooperative learning with the other teachers. Therefore, it is proposed that each of 

these succeeding cycles should consist of four components: 

1. Presentation of theoretical and practical knowledge based on the Micro-

level criteria in workshops 

2. Post-workshop discussions  
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3. Implementation in classrooms 

4. Reflection  

7.2.2 MICRO-LEVEL CRITERIA 

At the micro-level, the proposers and developers of professional development 

programs need to ensure that each of these topics is addressed at both theoretical and 

practical levels during the initial five week cycle and in at least one of the succeeding 

cycles in the program. In particular, the socio-cognitive development and social 

interdependence theoretical constructs/principles underlying the following topics 

need to be addressed and related to teachers’ practice. 

1. Teachers’ beliefs about the benefits of cooperative learning 

2. Teachers’ knowledge about strategies for developing social skills 

3. Teachers’ knowledge about cooperative learning and the advantages of 

cooperative learning 

4. Teachers’ knowledge about strategies for assigning students into effective 

cooperative learning groups 

5. Teachers’ knowledge about mathematical learning tasks and materials 

6. Teachers’ knowledge about cooperative learning team roles 

7. Teachers’ knowledge about the scaffolding of team- and mathematical-task 

work 

7.3 CRITERIA FOR THAI TEACHERS TO FACILITATE THE 

INTRODUCTION OF COOPERATIVE LEARNING IN THEIR 

CLASSROOMS 

This set of criteria has relevance for Thai primary school principals and 

teachers whose aims are to implement and maintain successful cooperative group 

learning within their schools. To achieve these aims, teachers need to: 

1. Directly teach peer tutoring strategies and skills utilised in this study to the 

students,  
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2. Help the students to realise that peer tutoring should be done by all levels 

of students, not only by the high achievers,  

3. Ensure that every ability level of students is trained in peer tutoring 

strategies and skills. 

4. Scaffold the development of the cooperative learning social skills utilised 

in this study, 

5. Provide the students with multiple opportunities to practice the cooperative 

learning social skills,  

6. Consistently remind and encourage students to utilise these cooperative 

learning social skills when engaged in group learning.  

7. Clearly articulate to their students the importance of understanding and 

utilising the group roles when they are engaged in cooperative learning 

groups. 

8. Ensure that students of all ability levels have multiple opportunities to 

practice and most importantly reflect on how each of her students 

performed their group role,  

9. Provide the students adequate time to practice and consolidate the group 

roles.  

10. Provide their students with multiple opportunities to self-select and rotate 

the group roles.  

11. Systematically scaffold the development of peer assessment skills utilised 

in this study in their classrooms. Without this scaffolding, it is highly 

unlikely that Thai primary school students will develop the peer 

assessment skills necessary for mathematical knowledge building in 

cooperative learning groups.  

12. Ensure that peer assessment focuses on both cooperative learning team 

work and students’ mathematical knowledge building. 

To adequately address the needs of students who demonstrate negative and/or 

poor behaviour within cooperative learning groups, teachers need to: 
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1. Teach and consolidate appropriate social skills to these students, 

2. Scaffold and pay more attention to students who feel that they are not good 

enough at mathematics to contribute to the team efforts,  

3. Be well organised prior to the cooperative learning lessons and provide 

sufficient support such as knowledge of five elements of cooperative 

learning, peer tutoring, and peer relationships for these students. 

7.4 SIGNIFICANCE 

Both sets of criteria subsumed within the conceptual framework constructed in 

this study have theoretical and practical significance; they can be utilised to inform 

further research and practice into cooperative learning in Thai primary school 

mathematics classrooms. 

The initial framework that was used to inform this study was based on the 

analysis and integration of the research literature from the following fields: social 

interdependence theory, behavioural learning theory, and socio-cognitive 

development theory. During the course of the study, initial conceptual framework 

based on social interdependence, socio-cognitive development, and behaviourist 

theories was evaluated and then modified into CCLT model consisting of two sets of 

criteria. The two sets of criteria subsumed within the conceptual framework thus 

represent theoretical advances on prior research reported in these fields of study.  

The criteria subsumed within the CCLT model can be utilised to inform 

research and development into cooperative learning at two levels within the Thai 

educational system. First, the criteria can be utilised to inform future research and 

development of cooperative learning professional development programs at both 

micro- and macro-levels. That is, the criteria can be utilised as a basis to conduct 

research and development into the structure and content of Thai cooperative learning 

professional development programs. Second, the criteria in the conceptual framework 

can be utilised to inform future research and development of cooperative learning in 

Thai primary school classrooms. This classroom-based research can focus on either 

the teachers, the students and/or on the interactions between teachers and students. 
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The conceptual framework has three levels of practical significance. At the first 

level, the conceptual framework provides proposers of teacher professional 

development programs with a set of macro- and micro-level criteria to specify the 

structure and content of cooperative learning professional programs. These criteria 

can also be utilised by the developers and presenters of cooperative learning 

professional programs to scaffold the planning and presentation of their programs. In 

addition, these criteria can provide the proposers/funders and developers of 

cooperative learning professional programs with a language of discourse to facilitate 

ongoing negotiation during the planning and implementation of the programs. The 

criteria thus provide the administrators and developers with tools to advance the 

process of planning effective cooperative learning professional development 

programs within the Thai educational system.  

At the second level, the conceptual framework provides the principals and 

teachers with a set of criteria for implementing cooperative learning strategies and 

skills in the classrooms of their schools. The criteria also provide new approaches for 

teachers to enhance and develop their repertoires of teaching and learning strategies 

and skills.  

At the third level, the outcomes of the study provide the mechanisms by which 

administrators and teachers can enhance the learning of mathematics by Thai primary 

school students. Cooperative learning strategies and skills have the potential to 

enable Thai students to learn about and explore with new and better ways of learning 

mathematics. Furthermore, the introduction of cooperative learning strategies can do 

much to enhance the social skills and experiences of Thai primary school students.  

As a culminating outcome of the study, a professional development package 

(Criteria for Cooperative Learning in Thailand (CCLT)) has been developed to guide 

the education reform in Thailand. As stated in Chapter 1, Thailand’s schools are 

being asked to provide effective education in order for Thailand to keep pace with an 

increasingly changing world (Becker, 2004). It is therefore necessary to reform 

teaching and learning procedures operating in Thai schools. This study has shown the 

benefits of implementing cooperative learning in Grades 3 and 4 Thai mathematics 

classrooms. This practice now requires a national uptake, so the CCLT model 

package is timely and of significance. Insertion 1 is the English version of the 
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brochure accompanying the “Criteria for Cooperative Learning in Thailand” 

(CCLT) package. The CCLT model package presents a summary of the criteria 

relevant to the principals so they can implement cooperative learning into their 

schools, whilst the other summary set of criteria is directed towards the proposers and 

developers of Thailand’s professional development programs.   

7.5 LIMITATIONS OF THE STUDY 

When attempting to implement the criteria subsumed within the conceptual 

framework developed in this study, researchers and practitioners such as Thai 

educational administrators, primary school principals, and teachers need to consider 

the following limitations of this study: 

1. Duration of the study 

2. Participants 

3. Language 

7.5.1 DURATION 

The study lasted only 10 weeks during which the two Thai teachers and their 

students were introduced to many cooperative learning strategies and skills new to 

them. This limited time span made the teachers and students rather uncomfortable 

and anxious about the utilisation of cooperative learning in their mathematics 

classrooms. If the duration of this study had been longer, say at least a semester or 

one year, both the teachers and their students would have had more opportunity to 

learn and consolidate the cooperative learning strategies and skills. This may have 

done much to reduce their feelings of discomfort and anxiety and possibly increased 

the trustworthiness of the data derived from teachers’ interviews, student surveys 

about cooperative learning, and the classroom observations. 

7.5.2 PARTICIPANTS 

This study was conducted in two classrooms in a middle class Thai primary 

school in a state capital city. The participants in this research study thus could not be 

purported to be representative as being typical of teachers and students found in all 

Thai primary schools. The number and types of participants in this study thus limits 
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the generalisation of specific findings from the study to other Thai schools and 

classrooms, especially those in rural low socio-economic schools. A study utilising a 

larger group of participants more representative of teachers and students found in 

primary schools throughout Thailand may have made the process of the 

generalisation of specific findings viable.  

Although the limited sample size limits the generalisation of specific findings, 

most aspects of the conceptual framework can be generalised beyond the context of 

this study to other Thai educational systems and their schools. The theoretical 

outcomes thus can be generalised. For example, the micro- and macro-level of 

criteria could be used to inform research and practice into cooperative learning in 

most Thai school systems.  

7.5.3 LANGUAGE 

Some of the Thai words that the teachers and their students used when 

responding to the researcher’s questions and during classroom sessions have no 

direct translations in English. For example, the Thai word used when measuring 

length, sok, cannot be easily translated into an equivalent English word. Problems in 

translating from Thai to English made it at times very difficult for the researcher to 

present accurately some of thoughts underlying the teachers’ and their students’ 

comments. 

7.6 RECOMMENDATIONS FOR FURTHER RESEARCH 

Further research informed by the conceptual framework could do much to 

advance the body of theoretical and practical knowledge about the implementation of 

cooperative learning in Thai schools and other educational institutions. This research 

could focus on confirming or refuting the overall structure of the framework and/or 

the key components of the conceptual framework.  

Future research studies to advance the body of theoretical and practical 

knowledge about the implementation of cooperative learning could be done in the 

following ways: 

1. Studies with a larger number of participants in a wider variety of schools 
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2. Studies conducted with teachers and students in grades other than Grades 

3-4 

3. Developmental studies conducted over longer periods of time 

4. Studies utilising cooperative learning in other subjects 

Future studies involving a larger number of participants in a wider variety of 

Thai schools would overcome a major limitation of this study. They would provide 

important further information and understandings about cooperative learning 

professional development programs and the implementation of cooperative learning 

strategies and skills in Thai primary classrooms.  

The second recommendation would be to conduct the study with the teachers 

and students in different grade levels. Studies such as this would do much to further 

confirm/refute the generalisability of the conceptual framework as a whole and many 

of the criteria subsumed within the framework to grades with older and younger 

students than those utilised in this study.  

The third recommendation for further research directly addresses one of the 

major limitations of the present study identified above, namely the short duration of 

the study. The present study was conducted a brief period of only 10 weeks. Future 

studies conducted over relatively longer periods such as one semester or even over a 

number of years in which the development of teachers’ and students’ knowledge and 

abilities to utilise cooperative learning strategies and skills could be investigated 

longitudinally would do much to overcome this limitation. Furthermore, such 

developmental studies would provide more robust contexts than that provided in the 

present study to confirm or refute the conceptual framework as a whole and/or the 

components of the framework. 

The fourth and final recommendation, namely that future research is also 

needed to address the implementation of cooperative learning in subject areas other 

than mathematics such as English or science, could do much to confirm the 

robustness of the two sets of criteria subsumed in the conceptual framework. For 

example, research into the implementation of the model in subjects such as science 

and English would extend research based on Micro-level Principle 5 (see Section 

7.2.1.2) to beyond the domain of mathematics and thus do much to advance 
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information about Thai teachers’ subject matter knowledge of tasks and materials 

appropriate for facilitating cooperative group learning in Thai classrooms. In addition 

to evaluating the robustness of the two sets of criteria subsumed within the 

framework, the knowledge derived from studies conducted in other subject matter 

areas could be utilised to advance both pre-service and in-service teacher 

professional development programs in Thailand. 

However, for these recommendations for further research and implementation 

of cooperative learning in Thai schools requires significant changes being made by 

both Thai education administrators and teachers about their conceptions of good 

teaching and of curriculum. For example, significant implementations of cooperative 

learning in Thai schools would require a loosening in the structure and amount of 

mathematical content contained within the Thai school mathematical curricula. More 

emphasis in the mathematical curricula would have to be placed on the teaching and 

learning of mathematical processes and less on mathematical content if cooperative 

learning strategies were to be extensively implemented in Thai primary schools. 

7.7 SUMMARY 

In this chapter, the summary and conclusions from the research studies are 

presented. The conclusions of the study are translated into two sets of criteria to 

inform future research and practice into the implementation and maintenance of 

cooperative learning in Thai schools. One set of criteria focuses on teacher 

professional development whilst the other set of criteria focus on the implementation 

of cooperative learning in Thai primary school classrooms. Following the 

presentation of the two sets of criteria, three major limitations of the present study are 

identified and discussed. Most of these limitations are addressed in the final section 

of this chapter: recommendations for further research. 
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Appendices 

APPENDIX A: LETTERS TO POTENTIAL PARTICIPANTS FOR STUDY 

COOPERATIVE LEARNING IN THE PRIMARY CLASSROOM THAILAND 
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APPENDIX B: PARTICIPANT INFORMATION FOR QUT RESEARCH 

PROJECT 
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APPENDIX C: PARENTAL CONSENT FORM 
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APPENDIX D: STAD QUIZ SCORE SHEET 

 Date Date Date 

 Quiz: Quiz: Quiz: 

Student Base 

Score 

 

 

Quiz 

Score 
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en

t 
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co
re

 

Base 

Score 

Quiz 

Score 

Im
p

ro
v

em
en

t 
S

co
re

 

Base 

Score 

Quiz 

Score 
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p
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re

 

1.          

2.          

3.          

4.          

5.          

6.          

7.          

8.          

9.          

10.          

11.          

12.          

13.          

14.          

15.          

16.          

17.          
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APPENDIX E: STAD TEAM SUMMARY SHEET 

 

Team name____________________________________________________ 

 

Team Member      Totals 

       

       

       

       

       

Total Team Score       

Team Average       

Team Award       

Team Average = Total team score /number of team members 

Three level of award are given depends on average team scores, as follow: 

Team Average     Award 

15 Good team 

20       Great team 

25       Super team 

Note that all award and criterion will be change base on the planning of 

curriculum unit. 

Adapted from Slavin (1995). 
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APPENDIX F: IN-SERVICE TEACHER PRESENTATION 

Session 1 
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Session 2 
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Session 3 and 4 
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Session 5 
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Discussion Session 
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APPENDIX G: EXAMPLE OF CALCULATION TEAM SCORES 

 

 Date 31/01/2007 

   Quiz:  Geometry 

Student Base 

Score 

 

 

Quiz 

Score 

Im
p

ro
v

em
en

t 
S

co
re

 

1. Asa 12 13 20 

2.Bill 10 14 30 

3.Luck 9 12 30 

4.Aom 6 7 30 

Bill’s Quiz Score (percentage correct) = 4/10*100=40  

Bill’s Improvement Score = 30 

 

Team Member Test1  Totals 

1. Asa 20   

2. Bill 30   

3. Luck 30   

4. Aom 30   

Total Team Score 120   

Team Average 27.5   

Team Award    
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APPENDIX H: ASSIGNING STUDENT TO TEAMS 

Student’s level performing Rank Team Name 

High-Achieving Students 1 

2 

3 

4 

5 

6 

7 

8 

A 

B 

C 

D 

E 

F 

G 

H 

Average-Achieving Students 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

H 

G 

F 

E 

D 

C 

B 

A 

(not assigned and will be  

added to the teams as a fifth 

members) 

A 

B 

C 

D 

E 

F 

G 

H 
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APPENDIX I: GRADE 3: PRE-TEST ON GEOMETRY LESSON 
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APPENDIX J: GRADE 3 POST-TEST ON GEOMETRY LESSON 
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APPENDIX K: GRADE 3: PRE-TEST ON FRACTION LESSON 
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APPENDIX L: GRADE 3: POST-TEST ON FRACTIONS LESSON 
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APPENDIX M: GRADE 4: PRE-TEST ON TIME LESSON 
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APPENDIX N: GRADE 4 POST-TEST ON TIME LESSON 
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APPENDIX O: GRADE 4 PRE-TEST ON MEASUREMENTS LESSON 
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APPENDIX P: GRADE 4 POST-TEST ON MEASUREMENTS LESSON 
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