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Abstract

This study investigated the status of teaching and learning science in two classrooms of two rural secondary schools in Indonesia. In particular, the investigation was focused on to what extent cooperative learning approach was adopted during teaching and learning processes in these two classrooms. Using case study as a research method, two science teachers of two different rural schools and their Year 9 students were involved in the investigations. The data were mainly drawn from classroom observations and interviews. Following data analysis, this study offers several tentative assertions regarding the use of cooperative learning as teaching approach in Indonesian rural schools. First, this study revealed that although the two schools shared similar infrastructures and resources, however, the degree to which cooperative learning being implemented was different. Teacher A of school 1 employed cooperative learning more often and intense than did teacher B in school 1. Secondly, the degree of cooperativeness in teacher A’s classroom was greater than that of in teacher B’s classroom. It can be claimed that students in teacher A’s classroom experienced meaningful cooperative learning, whereas their counterparts in teacher B’s classroom experienced pseudo cooperative learning. Finally, further interviews with teachers provide alternative explanation on why these differences occurred. This study identifies that the more knowledgeable the teacher about cooperative learning, the more confidence and often the teacher implement it.

Introduction

Equity in education means that regardless of ethnicity, gender, religion and tribe, every citizen has the right to education. To date, ongoing efforts of the Indonesian government aim to enhance educational equity and educational quality for all Indonesian citizens. To some degree, this effort has been successfully achieved. For example, the number of illiterate people has decreased and the number of student enrolments has increased (Sihombing et al., 2002). Yet, the Indonesian government is still struggling to provide all students with the best quality teaching practices. While most schools in urban areas have successful levels of enrolment, many schools in rural areas lag behind and are struggling to provide students with appropriate education. Reasons for this situation are the lack of physical resources (for example, few textbooks, poorly equipped laboratories, no electricity) and lack of qualified teachers, as reported in Mutiara’s (1987) and Iskandar’s (1987) studies of rural primary schools in Kalimantan Selatan.  

Over the past decade, it is claimed that cooperative learning has emerged as the leading new approach to classroom instruction (Stahl, 1994). The reason for its advocacy is that many studies in K-12 classrooms, in very diverse schools settings and across a wide range of subjects provide positive findings. It is documented that students completing cooperative group tasks tend to achieve higher academic test scores, have higher self-esteem, possess greater numbers of positive social skills, and achieve greater comprehension of the content they are studying (Johnson, Johnson, and Holubec, 1993; Slavin, 1991). 

It is emphasized that teaching and learning science in lower secondary school shall enable the students to understand scientific concepts and their inter-dependability, develop rational thinking in solving their daily life problems, develop scientific process skills to achieve scientific concepts as well as to develop student’s scientific judgments (Ministry of National Education, 1988). These goals suggest the teachers to employ appropriate teaching approaches and strategies. Likely, the teachers should consider and used cooperative learning as part of their teaching strategy inventories.

Research that focused on teaching and learning processes in Indonesian rural schools at the primary level has been established across all provinces, for example in Lampung (Kustoro, 1983), Kalimantan Tengah (Wahyuwidodo, 1986), and also as a comparative study in Madura, Sulawesi Tenggara, and Kalimantan Tengah (Slameto, 1983). However, very few researches conducted in rural secondary schools and none of them focused on cooperative learning. Therefore this study was conducted to investigate teaching practices in science classrooms of Indonesian rural lower secondary schools from cooperative learning perspective.

Theoretical framework

Cooperative learning

Cooperative learning becomes a focus of research in education during the past decade. Cooperative learning is defined as a successful teaching strategy in which small teams, each with students of different levels of ability, use variety of learning activities to improve their understanding of a subject (Anonymous, 2004).

Cooperative learning is recommended as a very useful teaching strategy for all subjects area and different levels of schools. The researches have documented that the proper used of cooperative learning improved academic achievement, improved behaviour and attendance, increased self-confidence and motivation, and increased liking of school and classmates. (Balckom, 1992.). Moreover, cooperative learning is also relatively easy to implement and is inexpensive if compared to other teaching method such as experiment.

Many researchers that focused on the implementation of cooperative learning as a teaching strategy agreed that the teacher must establish some essential elements in order to maximise the benefits of cooperative learning to their students. Johnson, Johnson, and Holubec (1993) stated five essential elements of cooperative learning processes. These elements are (1) positive interdependence; (2) face-to-face interaction; (3) individual accountability; (4) social skills; and (5) group processing. Furthermore, Stahl (1994) suggests other eight essential elements of cooperative learning in addition to those five elements. Stahl’s (1994) lists of essential elements of cooperative learning included (1) a clear set of specific student’s learning objectives; (2) all students in the group ‘buy into’ the targeted outcome; (3) clear and complete set of instructions; (4) heterogenous groups; (5) equal opportunity for success; (6) access to must-learn information; (7) opportunities to complete required information-processing tasks; (8) sufficient time is spent learning. In the context of this study, the analysis of the implementation of cooperative learning was based on the present of these elements during teaching and learning processes.

Teachers’ beliefs, teachers’ content knowledge and teaching practices

During the last two decades, research on the teaching of mathematics and science has increased attention on the association between teachers’ beliefs and their teaching practices. Although some findings (Kesler, 1985; Parmelee, 1992; Van Zoest, et al., 1994) show that teachers’ actions are not always consistent with their stated beliefs, other research indicates that teachers’ beliefs play important roles in the teaching and learning processes. Brophy and Good (1986) confirmed that teachers’ belief systems influence their teaching decisions. Furthermore, Cronin-Jones (1991) identified four major categories of teachers' beliefs that strongly influenced the science curriculum implementation process. These are beliefs about how students learn, beliefs about a teacher's role in the classroom, beliefs regarding the ability level of students in a particular age group, and beliefs about the relative importance of content topics. In addition, Varrella (1997) found that there is a significant relationship between teachers’ beliefs and their teaching practices in constructivist science teaching. King (2002) maintained that the beliefs of science teachers are key to decisions that teachers make in the classroom. In a study of secondary school chemistry teachers, Farrow (1999) confirmed that there was a correspondence between the core beliefs of teachers and their teaching practices. 

According to Ernest (1989), teachers’ beliefs consist of three components, namely, teachers’ view of the nature of subject matter, the nature of subject matter teaching, and the process of students’ learning of subject matter. The two last components are considered specifically in this study, where teacher beliefs of the nature of subject matter teaching are referred to as teachers’ beliefs about their roles in teaching practice; and beliefs about the process of students’ learning are framed in the teachers’ views of students’ roles during teaching and learning activities.

Another focus of this research is the connection between teachers’ content knowledge and instructional practices. Research on a variety of subject areas has provided evidence that teachers’ content knowledge has an effect on both the content and the processes of their teaching instruction, thus influencing both what and how they teach (Haimes, 1996; Lloyd, 1998; McGraw, 1987; Shulman, 1986a, 1986b, 1987). 

Objectives of the study

The general objectives in this study were to examine the teaching practices in science classrooms of Indonesian lower secondary schools. More specifically, this study was intended to investigate to what extent cooperative learning was adopted and implemented during teaching and learning processes. In detail, the aims are formulated in the following two research questions:

1. How do science teachers in Indonesian rural lower secondary schools implemented cooperative learning?

2. What are, if any, factors that may influence teachers in implementing cooperative learning as teaching strategy in their classroom?

Significance of study

This study gains its significances at two levels. First, it provides the administrator and principals of rural schools information about the reality of educational practices, which in turn can be used as a point of departure in formulating further policies. Second, it informs science teachers about the implementation of cooperative learning in rural school settings. 

Research method

A case study approach was chosen for this study because “the case study offers a means of investigating complex social units consisting of multiple variables of potential importance in understanding the phenomenon” (Merriam, 1990, p. 32). As qualitative study, case study as research design allows the researcher to focus on ‘insight, discovery, and interpretation rather than hypothesis testing’ (Merriam, 1990). In this context, qualitative methods included classroom observation and interviews as main tools for data gathering.  The subjects involved in this study including two science teachers of two different rural schools and their Year 9 students. To provide contextual background of the study, the description of the schools, teachers and the students were elaborated in the following sections.

Background of the subjects in this study

The schools

Two schools that participated in this study were drawn from different districts, namely, Kabupaten Tanah Laut and Kabupaten Barito Kuala. Both schools, which were established in the early 1990s, were located in villages that have various modes of transportation and relatively poor road conditions. On average, each school in a rural area has relatively small classes with 15 to 25 students per class. This class size is much less than that of urban schools with more than 40 students per class. The schools share common conditions such as inadequate science laboratory equipment, lack of textbooks, and relatively poor physical environments. Most teachers in these schools live in the town or the capital city, and commute, only coming to the school when they teach according to the schedule set by the school. 

The teachers

Two science teachers, teacher A of School 1 and teacher B of School 2, agreed and expressed their willingness to participate in this study. Teacher A has five years teaching experience and holds a Diploma III Certificate in Biology Teaching. Recently, he has taken the comprehensive examination from the Open University of Jakarta, Indonesia, to obtain his Baccalaureate degree (S1-Strata 1) in Biology Education. He has participated in teacher training at both regional and national levels. 

On the other hand, teacher B has 19 years teaching experience, and holds a Diploma III Certificate in Teaching General Science for lower secondary schools. The only professional development programs that teacher B has participated in were Sanggar Pemantapan Kerja Guru (SPKG) – a forum for strengthening teacher practice, and Musyawarah Guru Mata Pelajaran (MGMP)- a forum of teachers from the same subject areas, at the district level. 

The students

The students samples consisted of 18 males and 30 females, most were 15-16 years old. Generally, the students come from middle-low socio-economic family backgrounds where their parents’ occupations are traditional farmers, fishermen, and other unskilled labour workers. Their socio-cultural background also varies as depicted by the languages spoken at home, with 79.08% speaking Bahasa Banjar, 9.78% speaking Bahasa Jawa, 5.98% speaking Bahasa Indonesia, and 5.16% speaking other languages such as Bahasa Dayak and Batak. However, students are fluent and confident in using Bahasa Indonesia since the language of instruction in the classroom is Bahasa Indonesia.

Data collection and instruments

A sequence of classroom observations in two schools was conducted. In doing so, a classroom observation schedule was developed that accommodated Middleton’s (1981, p.23) suggestions that ‘It is better to record in detail rather than as required’.  The classroom observation schedule sheets contained any aspects of observation, which focused on how the science teacher conducts the lesson. This observation schedule should answer questions such as: (1) What is the topic of the lesson? (2) Does the teacher have a lesson plan? (3) Is there any specific activity suggested in the intended curriculum? (4) Does the teacher follow that suggestion? If not, why? and (5) What does classroom transaction look like? 

A number of classroom observations were conducted during 12 weeks in second term in Teacher A’s classroom of school 1 and in Teacher B’s classroom of school 2. Science was allocated three periods of 45 minutes.  Therefore, a total of 72 class periods was spent by the researcher in observing classroom interaction in these two schools. To ensure that the classroom activity was as normal as possible, the teacher told the students that the observations made by the researcher was for research purposes and would not influence their grade and asked the students to act as usual. These explanations allowed the researcher to gain a relatively real or original setting of teaching and learning practice in the classrooms being observed.

Furthermore, to assure the credibility of the data obtained from classroom observations, interviews with the teachers were conducted to confirm or refute the findings, and to elaborate teachers’ beliefs on teaching practices and their students’ learning after the class. The interviews were both formal in a semi-structured format and informal using an open-ended format. 

Data coding and data analysis

The qualitative data obtained from the interviews, classroom observations, and field notes were coded and classified to help the researchers define categories and organise them into some form of order and structure (Cohen, Manion, & Morrison, 2000). Following the data coding processes, patterns or themes were identified which allowed the researchers to create a coherent explanation or description of aspects that contributed to the implementation of cooperative learning as a teaching strategy in science classroom in rural lower secondary schools (Merriam, 1998). The results are descriptively presented in which a narrative account in the form of a vignette was used to describe the implementation of cooperative learning in the classrooms.

In this study, the researchers used a simple format of data coding with combination of numbers and characters. For example, data code I.TA.S1.26.02.02 indicated that the data were drawn from the interview (I), in which teacher A being interviewed, in school 1 wherein the teacher was affiliated, and the interview was conducted at 26 February 2002. Similarly, classroom observation was coded as CO.TB.S2.23.01.02 read as classroom observation in teacher B’s classroom of school 2, on 23 January 2002. 

Ethical Issues

In a qualitative study, concerns about ethics are as important as concerns about validity and reliability. Not only is the study valid and reliable, but also it must be conducted in an ethical manner both during the data collections and in the dissemination of findings (Merriam, 1990). Hence, in designing this study, the researchers were conscious of ethical codes that respect the well-being of all individuals and the institutions participating in this study. In order to anticipate ethical issues that may arise during and after study, the following actions were conducted. First, appropriate permission had been sought from the principals whose schools involved in the study. Second, students and teachers had been given the choice as to whether or not they wished to participate. Third, since the ongoing support of the teachers as well as students was critical to the success of the study, they were being informed of the approximate amount of time required prior to commencement. Data collection was planned carefully with the cooperation of the teacher, students, and the principal so that the process would not disrupt the lesson and school’s programs. Finally, when the study was completed, the names of the participating people and schools were altered to protect confidentiality unless otherwise requested.

Research findings

After the data analysis was completed, this study produced several assertions in two main areas. First, as responses to the first research question, assertions on the general status of the implementation of cooperative learning as a teaching strategy in rural lower secondary schools are offered. Second, assertions with regard to the factors that may influence teachers in implementing cooperative learning are described. Vignettes that describe the teaching practices of each teachers and the situation of each schools are provided to provide the context. 

Science teaching practices in school 1

The school 

School 1 is located at a strategic but relatively isolated area. It is strategic because the building is close to the main-road. It is isolated since there is no village in the radius of three or four kilometres and the swamps that surround the school increase the sense of isolation. Most students used their bicycle to reach the school. As a new school that was established in 1992, it has fairly good and adequate facilities that include a library and science laboratory. The school administration is equipped with three computers and a telephone line has been installed. The library was well maintained, although the number of books in the library collections was limited. The school’s atmosphere that promotes learning encouragement can be identified. For example, in front of the library corridor, a slogan ‘Belajar Kunci Kesuskesan’ meaning ‘Learning is key for success’ is displayed. Whereas next to the exit gate, students are reminded with the message ‘Sesudah pulang sekolah buka kembali buku pelajaran’ that can be translated as ‘Reopen your books at home after school’. The school vision that emphasises the importance of students’ success in the national wide examination is displayed in the main entrance. The laboratory was well managed with scientific diagrams and pictures of students’ hands-on activity products were displayed at the wall. The cleanness and freshness inside the laboratory accentuated the quality of laboratory maintenance. Three school administrators, 21 fulltime teachers and five contract-teachers supported the school principal in operating the school. 

Vignette 1: Let us do Trade A Problem (TAP) (CO.TA.S1.29.01.02)

Today, Teacher A employed ‘Trade A Problem’ (TAP) as the teaching method. When other rural school’s teachers might be comfortable using traditional teaching method such as chalk-and-talk, he tried to use this TAP method instead. As usual, he assigned his students into several groups of three or four. After greeting his students, teacher A spent the first 10 minutes explaining the TAP procedure. Each group was ordered to make/offer three problems related to the topic and each group had to provide the solution or answer as well, before they could trade their problems to another group. Each group was then given 15 minutes to complete its topic-related problems and the answers. Teacher A offered opportunities to students if they had any questions.

After each group was ready with the problems and answers, Teacher A asked them to trade the problems with those of another group. Teacher A gave six minutes to all groups to trade the problem. 

In the next 15 minutes, each group tried to solve the problems they received from the trading. During this period, all students in each group were actively participating and no student was observed to be off task.

 Teacher A called the whole class for discussion and spent the following 25 to 30 minutes on problem solving from the trader and discussion with the seller. Each group presented its answer to the trading problems, confirmed or refuted by the ‘seller’ who made the problem (and provided with the solution). 

In the last ten minutes, teacher A resumed the lesson by emphasising the importance of agreement among the students’ perceptions. 

Interpretive commentary

The intention of presenting this vignette of teacher A’s classroom was the teaching method that teacher A used. As explained before, instead of using lecturing as the teaching method, teacher A used the TAP, a teaching method he learnt from SPKG workshops. Informal discussion with teacher A after the lesson revealed his rationale for using this teaching approach. According to him, it is important to ensure that his students become active learners though he could use traditional methods to teach this concept. However, he employed this ‘advanced’ method despite the lack of facilities (in term of no textbooks) in the schools. Using the TAP method, according to teacher A, enabled students to learn more and learn cooperatively with their fellows. Moreover, through the TAP approach, the students have opportunities to read the textbook (related to the topic given) at least twice. First, when they solved their own problem, and second when they solved the trading problems from another group. Furthermore, when they discuss both within their group and in the whole class session, they should come to a more rigorous understanding of the topic or concept. Misconceptions might be overcome as well during the discussion.

With regard to the essential elements of cooperative learning (Johnson, Johnson, and Holubec, 1993) this study confirm that most of these elements existed during the teaching and learning processes. To some degree, the elements such positive interdependence, face-to-face interaction, social skills, and group processing were observed.
Further classroom observations confirmed that teacher A always used the teaching strategy that allowed his students to work cooperatively.  

Science teaching practices in school 2

The school

School 2 is located in the new developed village. The first impression when visiting this school is the tranquillity and serenity provided by the nature in which green and shady tress surrounded the school building which is relatively new as can be seen by the date of establishment, i.e. in 1993. However, the physical school building displayed much older condition that it was. For example, the ceiling in the teachers’ office, the front office and in several classrooms has worn out. The colour of the wall has faded and is dusty. The school operated three parallel classes for Year 7 and Year 8, and only two parallel classes of Year 9. The school has a science laboratory but this has not been functioning for six months and is in a relatively poorly maintained condition. The school library function well but has inadequate books and textbooks. Neither the canteen nor the nursing room could serve the school community better. The canteen was so small, whereas the nursing room was unequipped with the necessary first aid kits. The school was run by the almost retired principal who lives next to the school with the support of 23 full time teachers, four contract-teachers, and two school administrators. A computer has been installed for administrative purposes. No telephone line has been connected to this school due to the rurality of the area. 

Vignette 2: A pseudo cooperative learning (CO.TB.S2.06.02.02)

This was the first classroom observation in Teacher B’s classroom.The researcher arrived at 7.35 am, twenty-five minutes before the school began when it was still quiet and peaceful. The researcher waited for teacher B at the teachers’ office that was still unoccupied. Most teachers arrived on time or maybe later due to their locations; and only a few teachers did not arrive on time. 

At 08.00, teacher B rang the bell signalling the school had begun. All students lined up in front of their classes and orderly, one by one, the students went to their classrooms. When teacher B came, all the students stood up and greeted him and the class was started with a prayer. Teacher B introduced the researcher and the purpose of his visits.

08.15: teacher B open the lesson by asking questions related to last week’s lesson, and writing down today’s topic which was about electromagnetism induction. He  explained that the students would work in group to investigate the processes of electromagnetism induction. Teacher B asked the students to work in a group of 5 students. 

08.20: Teacher B prepared and set the experiment kit, which is very simple. The kit consists of a multimeter, battery, solenoid, and magnet bar. He explained to the students the procedure of the investigation. Because teacher B only had one experiment kit, he asked one group to do the experiment first, while the others waiting for their turns. After all the groups had their turns and return to their desks, teacher B ask to each group discussed and write down what they have found.

It was observed, however, that most of the group were ineffectively used their time. While one group did the experiment, the others passively watched their classmates. While teacher B assisted the working group, many students were off tasks. Two students talked to each others, and several students laid their heads on the desks. 

09.45: teacher B leads the discussion and unsuccessfully to involved the students in the discussions. Although teacher B keep encouraging the students to express their ideas, the students tended to be politely and passively remain silent. Finally, teacher B resume the class by writing down the important points from the findings.

Interpretive commentary and assertions

The teaching and learning activities being observed were about electromagnetic induction. According to the lower secondary school science curriculum documents, ideally these topics should be taught using a process skills approach and an experiment as the teaching method. The observation confirmed that teacher B choose proper teaching strategy, according to him it was a cooperative learning. However, this useful teaching strategy could not be executed properly. Teacher B unable to bring his students actively involved during teaching and learning process. Indeed, it was him who became active in explaining the topic. It was recorded that none of the essential elements of cooperative learning was not appears during teaching and learning processes. Tentatively, it can be claim that students in teacher B’s classroom only experience pseudo cooperative learning, if the teaching approach was named cooperative learning.

Further classroom observations recorded that teacher B never used ‘group work’ as a part of his teaching method. Instead, most science teaching in teacher B’s classroom was dominated by traditional chalk-and-talk. 

Factors that may influence teachers in implementing cooperative learning

Interviews with teacher A and teacher B revealed the different beliefs each held about their roles in the classroom and the ability of each to explain practical implementation of the various roles. Teacher B stated that he believed that his role in the classroom should be as a guide and that the students should be active learners. 

The teacher’s role in the science classroom should be as a guide for the students. The teacher should assist students in acquiring the concepts being studied. It is no longer acceptable to hold a view that the teacher acts as a source of knowledge who transfers it to students who then become passive receiver. Students must be active learners. (I.TB.S2.06.02.02)

However, classroom observation records showed that teacher B’s teaching practices were relatively inconsistent with his beliefs. Although he believed that he should be a guide for his students and students should be active learners, most of his practices were as a director and he drove his students to be either passive or disruptive learners. In other words, teacher B’s teaching practice was not consistent with his beliefs about teaching and students’ learning. This finding is similar to the results of Kesler (1985), Parmelee (1992) and Van Zoest et al. (1994).  

In contrast, teacher A possessed clear and strong beliefs about his and the students’ roles in the classroom. Similar to teacher B’s belief, he assumed that students should be active both physically and mentally during the learning process. Therefore, he believed that it is the teacher’s role and responsibility to facilitate the students to become active learners. Accordingly, teacher A believed that his roles in the classroom should vary from coach, facilitator, guide, motivator and source of knowledge, depending on the contexts of learning. 

Initially, I believed that my role in the science classroom should be as a facilitator. It is my ideal role. However, through the teaching experiences I realised that I unconsciously play other roles, for example, as a coach, a guide, a trainer, and sometimes as a source of knowledge dependent on the classroom situation. Nevertheless, I believed that the role as a facilitator dominated my teaching practices. …I see students as active learners….who construct their own understanding. I do not agree with a view that regards students as an empty glass [bottle] to be filled.(I.TA.S1.14.02.02)

His ranges of roles in his classroom were confirmed during a sequence of classroom observations. For example, a segment from classroom observation revealed that when teacher A considered that the topic was ‘hard’ and no other way was appropriate, he acted as source of knowledge. He introduced hybridisation as a new concept, by employing a lecture method for the first 15 minutes. To ensure that his student has obtained the concept, teacher A employ his role as a guide by providing students with an example of problem solving in the next 15 minutes. Finally, he acted as both facilitator and coach during problem solving and discussion for the rest of the lesson (CO.TA.S1.14.02.02). In this instance, teacher A played his role as a source of knowledge, but at the same time as a motivator and a guide for his students to ascertain the concept. Thus, it can be emphasised that the congruence of beliefs concerning role and the practice of teacher A as the exemplary teacher can affect, and is consistent with, a high quality of learning in the science classroom. This result replicates and affirms the assertions from previous studies such as those by Cronin-Jones (1991), Varrella (1997), Farrow (1999) and King (2002).

With regard to the teachers’ content or subject matter knowledge, this study also asserted that the exemplary teacher A possessed more content knowledge compared to the non-exemplary teacher B. In turn, this difference can influence the level of teacher confidence in delivering his or her teaching practices. It was confirmed that teacher A used various textbooks and other references in his teaching, while teacher B depended on one textbook provided by the school and another textbook as a sample sent by a publisher. Furthermore, the differences between these two teachers with regard to their content knowledge can be confirmed by their teaching practice. Teacher B limited his content coverage to that in the textbook he used, whereas teacher A often went beyond the textbooks and provided students with updates of scientific facts and developments relevant to the lesson topic. 

This study asserts that teachers’ beliefs and teachers’ content knowledge may influence the teacher to adopt and used cooperative learning and other teaching strategy in the classroom. The teacher who possesses strong beliefs and content knowledge, in this case teacher A, tended to be more confidence and often in using cooperative learning .

Implications of the study

While most of the science teaching practices in the rural lower secondary schools were not designed to engage the students, there is always a light of hope that emerges from the work of any exemplary rural science teacher. This study highlights some features of the exemplary science teacher’s behaviour, in term of the implementation of cooperative learning as a teaching strategy,  that can be used as sources of reflection by other teachers both in rural and urban schools. As intended in this study, two implications are recognised. First, the principals and administrators of rural schools should consider the fact that teaching practices, particularly in science classrooms, are far from the best possible referring to the case of teacher B’s. In order to enhance this situation, particular attention should be given to providing adequate learning facilities such as textbooks and laboratory equipment, as well as supporting science teachers to enhance their performance by having them participate in a relevant professional development programs. Second, it is a worthwhile experience to learn from other exemplary teachers.  Therefore, it is necessary to invite the exemplary teachers to science teacher professional development programs to share their experiences with other teachers. While novice or non-exemplary teachers can gain benefits from these shared experiences, the exemplary teacher also gains by being acknowledged by his or her peers. 

References

Anonymous, (2004). Cooperative learning. Retrieved 14-06-2004, from http://edtech.kennesaw.edu/intech/cooperative learning.html 

Balckom, S., (1992). Cooperative learning. Retrieved 14-06-2004, from http://www.ed.gov/pubs/OR/ConsumerGuides/Cooplear.html

Brophy, J., & Good, T. L. (1986). Teacher behaviors and student achievement. In M. Wittrock (Ed.), Handbook of research on teaching (3 ed., pp. 328-375). Greenwich,CT: JAI Press.



 ADDIN EN.REFLIST 

Cohen, L., Manion, L., & Morrison, K. (2000). Research methods in education. New York, NY: Falmer Press.

Cronin-Jones, L. L. (1991). Science teacher beliefs and their influence on curriculum implementation: Two case studies. Journal for Research in Science Teaching, 28(3), 235-250.

Ernest, P. (1989). The impact of beliefs on the teaching of mathematics. In P. Ernest (Ed.), Mathematics teaching: The state of the art (pp. 249-253). New York, NY: Falmer.


Farrow, K. M. (1999). The relationship of science teachers' beliefs to their classroom strategies. Unpublished Master Thesis, Queen's University at Kingston, Canada.

Haimes, D. H. (1996). The implementation of a "Function" approach to introductory algebra: A case study of teacher cognitions, teacher actions, and the intended curriculum. Journal of Research in Mathematics Education, 27(5), 582-602.

Iskandar, R. (1987). Pendidikan daerah terpencil di Kabupaten Tapin, propinsi Kalimantan Selatan: laporan penelitian (Education in remote area, Tapin district, Kalimantan Selatan province: research report). Jakarta: Puslit Balitbang Dikbud (Ministry of Education and Culture of Republic of Indonesia).

Johnson, D. W.,  Johnson, R. T., & Holubec, E. J. (1993). Circle of learning: Cooperation in the classroom. Edina, MN: Interaction Book. 

Kesler, R. J. (1985). Teachers' instructional behavior related to their conceptions of teaching and mathematics and their level of dogmatism: Four case studies. Unpublished Doctoral Thesis, University of Georgia, Athens.

King, E. A. (2002). Science teachers' belief about teaching and reform: Case studies from a restructured high school. Unpublished Doctoral Thesis, Georgia State University.

Kustoro, B. (1987). Pendidikan di daerah terpencil: studi kasus pada masyarakat transmigrasi di kecamatan Palos, kabupaten Lampung Selatan, propinsi Lampung: Laporan penelitian (Education in remote areas: a case study on the transmigration society in Palos sub-district, Lampung Selatan district, Lampung province: Research report). Jakarta: Puslit Balitbang Dikbud (Ministry of Education and Culture of Republic of Indonesia).

Lloyd, G. M., & Wilson, M. S. (1998). Supporting innovation: The impact of teacher's conceptions of functions of his implementation of a reform curriculum. Journal for Research in Mathematics, 29(3), 248-274.

McGraw, L. (1987). The anthropologist in the classroom: A case study of Chris, a beginning social studies teacher. Stanford, CA: Stanford University, School of Education.

Merriam, S. (1998). Case study research and case study applications in education. San Francisco, CA: Jossey-Bass.

Merriam, S. B. (1990). Case study reserach in education. San Fransisco, CA: Jossey-Bass.

Middleton, D. (1981). Observing classroom processes. Milton Keynes: The Open University Press.

Mutiara, A. G. (1987). Pendidikan daerah terpencil desa Kolam Kiri dan Kolam Kanan, kecamatan Rantau Badauh, Kabupaten Barito Kuala, Propinsi Kalimantan Selatan (Education in remote area: Kolam Kiri and Kolam Kanan vilage, Rantau Badauh sub-district, Barito Kuala district, Kalimantan Selatan province). Jakarta: Puslit Balitbang Dikbud (Ministry of Education and Culture, Republic of Indonesia).

Parmelee, J. M. (1992). Instructional pattern of student teachers of middle school mathematics: An ethnographic study. Unpublished Doctoral Thesis, Illionis State University.

Shulman, L. S. (1986a). Those who understand: A conception of teacher knowledge. American Educator, 10(1), 43-44.

Shulman, L. S. (1986b). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 4-14.

Shulman, L. S. (1987). Knowledge and teaching: Foundation of the new reform. Harvard Educational Review, 57(1), 1-22.

Sihombing, U., Cahyana, A., Kustiwahyani, A., Chamidi, S. I., Paryitno, S., Kintamani, I., Sumarto, Prayitno, Yuliastuti, Suryati, Y., Indriati, Purwadi, A., Indarjo, Asmiati, Sudarwati, & Wahono. (2002). Selayang pandang penyelenggaraan pendidikan nasional (Overview of national education delivery). Jakarta: Depdiknas.

Slameto. (1983). Penelitian dan pengembangan SD Kecil di Indonesia: Laporan penelitian (Research and development of small schools in Indonesia: Evaluation report). Jakarta: Puslit Balitbang Dikbud (Ministry of Education and Culture, Republic of Indonesia).

Slavin, R. E., (1991). Student team learning: A practical guide to cooperative learning. Washington, CA: National Education Association.

Stahl, R.J. (1994). The essential elements of cooperative learning in the classroom. Retrieved 14-06-2004, from http://www.ericfacility.net/ericdigests/ed370881.html

Varella, G. F. (1997). The relationship of science teachers' beliefs and practices. Unpublished Doctoral Thesis, The University of Iowa.

Wahyuwidodo, M. (1986). Proses belajar mengajar bidang studi ilmu pengetahuan alam (IPA) di SD Kecil Tumbang Tungan, Kalimantan Tengah: Laporan penelitian (Teaching-learning processes in science at SD Kecil Tumbang Tungan, Kalimantan Tengah: research report). Jakarta: Pusat Balitbang Dikbud (Ministry of Education and Culture, Republic of Indonesia).

Zoest, L. R. V., Jones, G. A., & Thornton, C. A. (1994). Beliefs about mathematics teaching held by pre-service teachers involved in a first grade mentorship program. Mathematics Education Research Journal, 6(1), 37-55



PAGE  
1

