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ABSTRACT 

The paper aims at describing the practice of Mathematics and Natural Science instruction at 

some International standard schools in Medan. The study proposes four research questions: (1) 

How is the description of Mathematics and Science Teaching in bilingual class, (2) What are 

pedagogical problems experienced by teatchers in process of teaching Mathematics and 

Natural science bilingually?, (3) What is the effective model of Mathematics and Natural 

science teaching bilingually based on pedagogical findings, The population of the research 

are two schools implementing bilingual education for Mathematics and natural science 

subjects. And the samples of the research drawn using cluster sampling technique are 2 

Chemistry Class, 2 Biology classes, 2 Physics classes, and 2 Mathematics classes. Data were 

derived from recording activities of teaching in class, and transcribe the recording, as well as 

interview with teachers and headmasters. The methods used in the study are qualitative and 

quantitativeThe result shows that 71% teachers use English, however more than a half (54%) 

sentences produced by the teachers are incorrect. From the correct sentences, teachers only 

use simple sentences which are counted by T-unit. From the field observation, it is found that 

the main problem of bilingual teaching of Mathematics and Natural sciences is the lack of 

English Language skills of both teachers and students. It is suggested that there should be a 

certain model used for teaching Mathematics and Natural Sciences at school so that it can run 

optimally.  

 

Keywords: Bilingual Instruction, Mathematics, Natural science, International Standard 

Schools 

 

I. INTRODUCTION 

In the era of globalization, English plays an important role in international communications, 

in the various fields;  technology, economics, education, etc. . With this era,  people realize 

the need for English proficiency. Therefore, the experts and practitioners  who are involved 

in education need to provide intensive and continuous English courses to the students at the 

high school, and since even children are still in elementary school. At the junior and  high 

school  levels, there are some schools  offering international standard education with 



 

822 

 

English as a medium of instruction. The schoos are intended prepare their students to be 

compete internationally with other students around the world especially from developed 

countries. The policy have been applied to some schools in secondary and high school level 

for it is protected by the Indonesia constitution;  Law no. 20 in 2003 on National Education 

System, Education Ministry Policy no. 23 in 2006 about Standand of  Competency , and 

Government Regulation  No. 19 of 2005  on National Education Standards . Since the 

passage of laws and regulations were released, there have been 2 or 3 schoold appointed by 

government to carry out bilingual education, particularly on Math and Natural science 

subjects. 

 

In Medan, Indonesia,  there are two  junior high schools having been designated as a 

pioneering international school (RSBI) since 2006. In accordance with these provisions, one 

of the requirements that must be met by the RSBI school is using English and Indonesia as 

medium of instruction  in the subjects of Mathematics , Chemistry and Physics. Since policy  

was done, there have been a number of issues that arise, among others, English textbook on 

the subjects have not been compatible with the school needs; teaching syllabuses are not 

provided in English, teachers are unprepared to teach those subjects bilingually, and there 

was not any bilingual model of teaching to be follwed by teachers.  

 

In the  RSBI schools, besides as a learning facilitator,  the main  role of teacher is to 

prepare students to be competitive internationally. The competitiveness of the graduates 

include highl dependent on the learning process during instruction. This competitive 

advantage can only be achieved  by students if teachers have mastery of the subjects and 

haveEnglish language skills to share their knowledge in order that students have a good 

comprehension on undertanding materials, following the instruction and performing 

evaluation. Therefore, a comprehensive study to describe the ability of teachers to teach 

Mathematics and Science in English is necessarily conducted.  

 

Description teachers‘ ability can reveal the problems the teachers‘ English language mastery, 

and pedagogical weakness so it can be used as input to look for ways to support programs 

such RSBI develop appropriate learning model . Demands for the use of English as the 

language of instruction in the subjects mentioned above have prompted schools to design a 

range of English training programs for teachers of Mathematics and natural sciences . The 

teachers are sent to formal institutions to follow English language courses for several months 

in the hope that they will be ready to teach their subjects by using English . Soem schools 

also invite school English education specialists to provide English language training to 

teachers regularly. The question is whether teachers having been trained are ready for the 

tasks mandated in the legislation . If they are not ready , what knowledge and skills that must 
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be owned by the teachers so that they are fully prepared to teach in English . 

Information obtained by the writer from the city of Medan RSBI Coordinator indicated that 

the process of teaching and learning of Mathematics and natural sciencesl in Medan has  not 

run as expected, although the teachers have completed training in English. They feel 

unprepared and do not have sufficient skills to implement learning bilingual teaching. This 

challenge needs to be responded by finding a way out through a study. Information obtained 

from the Education Coordinator of  RSBI Medan states that  the similar research on the 

analysis capabilities of Mathematics Bilingual teachers in junior high school in Medan has 

never been conducted before. This is the reason why the writer feel chalenged to conduct this 

research to describe the weakness of the practice of bilingual instruction particularly on Math 

and natural science subjects.  

 

1.2 The Research Problems 

The writer formulates the problems of the research as the followings:  

1.  What is the description of Math and Natural sciences instruction in Bilingual classes 

in RSBI schools? 

a. How many percent do teachers use English and Indonesian in Bilingual classes?  

b. How is the level of English complexity by teachers of math and natural sciences in 

bilingual classes?  

c. How is the level of appropriatness of using English in Math and natural science 

instructions in Bilingual classes?  

2. What are paedagogical problems faced by Math and Natural science teachers in bilingual 

classes?  

3. What efforts shoud be done to make Math and Natural science instructions become 

effective?  

 

1.3 The Research Objectives 

The objectives of this study are: 

1 . to describes the ability of Mathematic and Natural science teachers in  using English 

in bilingual classes of RSBI schools.  

a. to show the percentage of teachers using English and Indonesia in the classroom  

b. to describe the level of complexity of the English used in the instructions. 

Complexity of sentence structure is determined by counting the number of T units in 

the sentence . T - unit is the idea in one sentence . Simple sentence has one idea or one 

T - unit , whereas complex sentences may have two or more T - units . The level of 

complexity of sentences demonstrate the ability of teachers to use in teaching English . 

c . to show the accuracy level of grammar usage . The accuracy of a sentence is 

determined by the number of correct sentences and grammatically incorrect sentences 
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and calculate their percentage.  

2 . Describe the pedagogical issues faced by teachers in the teaching and  learning 

process . Problems identified serve as inputs to design model of Bilingual teaching in 

Mathematics and natural science subjects.  

3 . To design a bilingual instruction model based on paedagogical findings.  

 

1.4 The Significance of the Research 

International Standard School Pilot (RSBI) is an implementation of the mandate of the law 

No. 20 in 2003 on the National Education System . According to the law , local government 

is given the mandate to organize RSBI at least one school in all levels of education. The goal 

is to enable Indonesian Education System to compete globally. To achieve the objective, the 

government tried to translate the teaching materials from Indonesian language into English 

including Mathematics and Natural Science teaching materials on junior high school level . In 

addition, RSBI schools also adopt the international curriculum that refers to the educational 

standards of the State member of the Organization of Economic Cooperation and 

Development ( OECD ) . Therefore the learning of Mathematics and Natural sciences in 

junior RSBI is implemented through bilingual education system using English and 

Indonesian. If the teacher resources and learning tools are already qualified , the learning of 

Mathematics and Natural Science will be fully organized by immersion system . 

In RSBI schools, teachers are the key factors and they have a very strategic role in realizing 

the ideals of the pilot program. With the development of information and communication 

technology, mastery of English is the main requirement for most of the information and 

knowledge poured and disseminated in English. In line with the development of RSBI,  

books as learning resorces have been written in English and Indonesian . Developments the 

number of bilingual textbooks will continue in the future and this requires Mathematics and 

Science teachers to improve their ability in English language skills if they do not want to miss 

time in the field of educational advancement. 

 

RSBI is a new development in the Indonesian National Education System. This development 

requires an update carrying capacity of infrastructure of education, school management 

system, and quality teachers who can master information technology. Conventional teaching 

system that relies on a blackboard and chalk which is limited by a static class is no longer 

able to support the learning required by RSBI. Therefore it is necessary to design the learning 

model that can accommodate RSBI ideals in a line with  the development of technology  

that  learning is effective and competitive. 

 

Based on the above reasons, this research is implemented and its findings are beneficial both 

in theory and practice.  The study  provides an overview of the quality of Mathematics and 
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natural science instructions in bilingual classes in many respects depends on teachers‘ 

competence of English language. Teachers‘ ability to use English affects the quality of 

learning and absorption of the subject matter by students.   In the context of education,  the 

learning of Mathematics and natural sciences in RSBI schools in  Indonesia has not been 

fully implemented in English. Therefore, English and Indonesian should be proportionally 

used in teaching and learning based on  the conditions of the school, teachers and students' 

level of comprehension.  

Practical benefit of this research is that this research will describe the actual implementation 

of bilingual teaching of Mathematics and natural scences in bilingual class.  In addition, the 

findings of this study is expected to  reveal the weaknesses of the teachers in using the 

English language that needs to be addressed through staff development programs.  

 

 

II. REVIEW OF LITERATURE 

Teaching Mathematics and natural sciences in RSBI schools is the application of 

Content-Based Instruction (Brinton & Wesche, 1989; Crandal 1990). It is assumed that 

teachers already have enough knowledge about the subjects to be taught (Content 

Knowledge). The question is whether the knowledge and skills of the teachers to teach the 

content knowledge in the English language is adequate as expected. 

 

2.1 Teachers as ESP Teachers  

One form of learning in content-based approach is ESP teaching program (Dudley Evans, St. 

Jone, 1998). In the context of RSBI schools, teaching activity by using English is a form of 

teaching ESP (Hutchinson & Waters, 2006). Another form of Content-Based Instruction is an 

immersion program where English is is fully used in the whole instruction. The benefit of the 

program is that  all materials are written in English and relevant to the student's academic 

program. Thus the learning process becomes more meaningful and can increase students‘ 

motivation to learn.  

An ESP teacher at RSBI  schools has three kinds of roles in carrying out their duties; 

practitioners, material designers, and evaluators. As a practitioner, he has a duty to design and 

manage the learning process, give description on language issues (English) and continuously 

develop his English language skills. In his role as designer of the material, the teacher has a 

duty to design the learning process, to select appropriate material to the syllabus, to  modify 

the material to suit the students' ability level, or to create a new material if a certain material 

is not available. As an evaluator,  he  evaluates  the effectiveness of course material and 

student learning comprehension. The three roles above can run properly if English is the first 

language or second language of the teacher,  and and he does not  have a trouble with the 

English language because they are native speakers of English 
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In the context of education in Indonesia, English functions as a foreign language which is 

totally different with countries that use English as common medium of instruction. In the 

countries such as Malaysia, Singapore, India using English as a second language,  ESP 

teachers do not have  problems with English as the language of instruction. Problems faced 

by teachers of mathematics and natural sciences at RSBI schools in Indonesia  are the 

teachers‘ weaknesses in using English as the language of instruction in the classroom. 

 

In carrying out the process of teaching and learning of Mathematics and Science,  teachers 

at RSBI schools must  have two kinds of linguistic knowledge, ie knowledge of technical 

terms (technical vocabularies) in a particular field and knowledge of the English language. 

Explaining the concepts does not seem to be problems for them because teachers already 

have a background in the field. This is the power of ESP teachers. The ability that should be 

developed is the use of correct grammar of English.  

 

In teaching, the teacher will always perform verbal interaction with students both one-way 

and two-way. In this connection, there are some functions of the language that must be 

mastered by ESP teachers who teach the material (content knowledge); for example, to 

explain concepts, to report certain events, to give definitions, to give instructions, to explain 

the process, to explain the classification, to explain tables and images, give illustrations or 

graphs, to compare problems and to draw conclusions (Gillert, 2007). 

Such language functions require transcactional skills, i.e skills to convey one-way 

information two-way communication; for example in a discussion  which need to answer 

questions or to provide feedback (Yule, 1997). In the process of language learning,  there 

are two kinds of feedback; that is,  feedback on grammar errors (Doughty & Williams, 

1998), and feedback on communication meaning (Astika, 2007). Both kinds of feedback are 

also carried out in written  form  if the assessment of student learning activities is in the 

form dialogue (Weisberg, 2006). The role of the teacher in teaching and learning is to involve 

in  dialogue with students to enable students to complete the task.  

 

2.2 Task as a basic Instruction  

Nunan (2004:12) argues task based approached has been very popular recently in language 

teaching. It is quoted in his book: A piece of classroom work which involves learners in 

comprehending, manipulating, producing, or interacting in the target language while their 

attention is focused on mobilizing their grammatical knowledge in order to express meaning 

and in which their intention is to convey meaning rather than to manipulate form.  

 

In the context of SBI using English as the language of instruction, task completion in the 

learning process requires skill in using English grammar and understanding of the meaning or 
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content knowledge. So English serves as a tool to accomplish the task. This can be applied to 

the pedagogical steps in a pedagogical framework (Willis, 1996, 2005) which consists of a 

free task,  task cycle and feedback . In the first step task, a teacher gives and explains 

important concepts of the subject matter (technical and semi- technical vocabularies), the 

relationship between concepts and linguistic issues that are essential to understanding of the 

material and text. In the task cycle, the teacher explains the task to be fulfiled by students, 

and serves as a facilitator to comple the tasks, and  in the feedback step, the teacher gives 

feedback on students' work intended for task  improvement  or correct students‘ use of 

English. To implement such an approach and learning, a teachers needs to learn a variety of 

skills dealing with functions of language.  

 

2.3 Theoreticasl Base on Task Based Instruction  

Task based instruction has a very strong theoretical foundation. The basis theory of this 

approach is interactionist theory (Pica, Canagy, Coludun, 1993). This theory states that the 

most effective way to learn is through interaction. In class, the students have the opportunity 

to hear and understand new concepts, exchange opinions, exchange ideas, both among 

students and with teachers. Learning goal is not only to understand the concepts, but also to 

train the ability to use English as a means to exchange ideas or opinions in an effort to 

achieve the goals of a given task). In this regard, Long (1983, 1996) argues that learning can 

occur when students gain understandable input (comprehensible input) as a result of a 

significant interaction. 

Another theory underlying task -based learning model is sociocultural theory which states 

that people will carry out activities collectively in accordance with pre-determined objectives . 

Results of research in this field (Elis, 2000) suggests that communication depends on the 

interaction between the speaker and the hearer,  not on  the characteristics of the task itself. 

The same task can result in different interactions if done by different people in different 

times . Learning can occur when students engage in social interactions in which they can help 

each other to performed tasks assigned to them.  

 

The description above shows that the ESP teacher should have additional skills as well as 

master  the subject matter concepts, namely English speaking skills and skill in using the 

English teaching learning process. The teacher must be able to  serve as a facilitator in the 

management of teaching and learning process. In order to improve the quality of international 

schools, especially the quality of teaching Mathematics and Natural science in a bilingual 

classroom, the pedagogical skills are necessary to provide an overview of teachers‘ ability in 

using English for instruction.   
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2.4. Previous Research in RSBI Schools  

A survey conducted by Astika, Wahyana, and Andreana (2008) in RSBI Salatiga, the Central  

Java showed that all teachers into the sample stated that they have a very good knowledge 

about the substance of the subjects. This is understandable because they have expertise in the 

subjects. In a survey of English use, it is found that: (a) 33.3% of respondents do not have the 

ability to teach in English, (b) 66.7% of respondents are not able to evaluate ethe 

effectiveness of course material in English, but they understand the concepts in the subject , 

(c) 77.8% of respondents could not explain the concept of material in English and (d) all 

respondents (100%) were not able to explain English grammar in the subject matter. Although 

the ability of teachers is very limited, all (100%) have a desire to develop English language 

skills through training and courses. 

 

Another encouraging thing is the facility supporting the learning process; that is, computer 

labs are connected to the internet. All respondents (100%) stated that support for bilingual 

class in the school is very good. This study can not be used as a measure to describe the 

ability of English teachers in general in Central Java since its scope is very limited. However, 

the results of this survey can be used as an initial step to conduct further research with a 

larger study area. 

 

III. Resarch Methodology 

3.1 Research Method 

Based on the objectives, the research program was designed with qualitative descriptive 

approach. The objective was to get a description of the practice of teaching Mathematics and 

Natural science in bilingual classes in RSBI school in the city of Medan. The method used is 

direct observation (non-participant observer), using the media as a means of collecting data 

record. 

 

3.2 Subjects of Research 

The subjects of research are 2 RSBI schools in Medan, North Sumatra, Indonesia which have 

been appointed by the government to run out the program.  

 

3.3 The Step of Research 

The steps to be carried out in this study are as follows: 

1. Conduct classroom observations directly in bilingual teaching of Mathematics and  

Natural Science  subjects . Language used by teachers both in  Indonesian and English 

was recorded through tape recorder. 

2. After observation in-depth interviews were conducted with teachers focused on the 

problems of language (English) and pedagogical issues in teaching. While interviews with 
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the principal was focused on administrative and managerial problems in bilingual classes. 

3. Qualitative data were analyzed to find a comparison between the use of English and 

Indonesian, the complexity level English  used by teachers, grammar correctness and 

language accuracy. 

 

3.4 Data and Data analysis 

Data of this research are descriptions of laguage used in 8 bilingual classes in Mathematics 

and natural science instructions. Data were anayzed by groupping, categorizing, giving 

percentages and clarifying.  

 

IV. Findings and Discussions 

Dalam bab ini disajikan temuan-temuan penelitian dari tiga sample sekolah di Kota Medan 

yang berhasil dihubungi untuk dijadikan objek penelitian. Ada beberapa kelas yang berhasil 

diobservasi dalam penelitian ini yaitu: Kimia (2 kelas), Biologi (2 kelas), Fisika (2 kelas), dan 

Matematika (2 kelas). Selanjutnya temuan-temuan penelitian ini dibagi menjadi 3 bagian; 

yaitu observasi kelas, wawancara dengan guru dan kepala sekolah dan catatan lapangan.  

In this part, the research findings are described in the following table taken from 8 classes 

determined to be subjects of this research. They are  Chemistry (2 classes), Biology (2 

classes), Physics (2 classes), and Mathematics (2 classes). Further findings of this study were 

divided into 3 parts, namely classroom observations, interviews with teachers and principals 

and field notes. 
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4.1 Finding from Class Observation  

Classroom observation in this study aims at: (1) comparing the use of English and Indonesian 

based on the percentage and the average per hour lesson, (2) illustrating  the complexity of 

the use of English language by  teachers based on the number of T-units in the sentence, (3) 

describing the level of the accuracy of the English grammar  by teachers   based on the 

percentage of correct and incorrect sentences . The following is a presentation of the findings 

based on the observation of the three aspects of language classes mentioned above. 

1 

Subjects 

2 

Englis

h 

3 

Indonesia

n 

4 

Grammatica

l 

5 

Ungrammatica

l 

6 

Sentenc

e 

7 

T-Uni

t 

Chemistry 1 145 46 76 69 127 131 

Chemistry2 8 155 3 5 10 10 

Biology 1 92 4 40 52 90 95 

Biology 2 73 18 26 47 68 70 

Physics 1 140 10 72 68 130 137 

Physics 2 120 193 57 63 114 115 

Mathematic

s 1 

197 66 97 100 191 170 

Mathematic

s 2 

208 1 85 123 165 160 

Total 983 403 456 524 895 888 

Percentage 0.71 0.29 0.47 0.53 T.Unit 103 

 

Column 2 and column 3 shows the amount of Indoenesian Language and English language 

usage. While columns 4 and 5 show the number of correct sentences and incorrect sentences 

in terms of grammar, column 6 shows the sentences used in the subjects, and column 7 shows 

the number of T-units used. From Table 1 it can be seen that: 

1. Teachers who use English are  more than the teachers who use Indonesian, 71% of 

those taking English and 29% who use Indonesian. 

2. In terms of the accuracy,  the proportions of sentences spoken out are 53% wrong and 

47% right. 

3. The average T-unit in each sentence is amounted to 1.03%, a very low quantity in which 

r is close to 1. 

These findings indicate that the teachers tried to use English as many as possible (71 %) 

during the teaching learning process, and avoided using Indonesian wherever possible ( 29 

% ). This finding is quite encouraging if it is only seen from a comparison of the percentage 

of English and Indonesian usage. However, these findings can not be proud of because in an 

interview with one of the vice-principals, it was revealed that teachers willing observed for 
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research purposes are those who feel ready and feel their English is good enough. So they 

have enough confidence to teach subjects in English . The majority of teachers in schools do 

not have the ability to teach their subject in English . These research findings might have 

different results if classroom observations were made in a sudden or  not informed in 

advance, or done without the knowledge of the teacher . If this is done it is definitely 

unethical research , especially research that involves human beings (human beings ) as a 

subject 

 

The second point  from the above findings provides further evidence that the quality of 

language used by teachers were still far from expected criteria, which is shown by a 

comparison between the correct sentence (47%) and incorrect sentences (53%). This means 

that more than half os sentences spoken out by teachers are not properly used by a variety of 

errors, both in terms of speech, choice of words and sentence structure, as well as the types of 

the function of language in teaching. Improper language can not communicate the message 

well. In the context of learning in the classroom, teachers using elusive language can 

negatively impact on students' understanding and absorption.  

The quality of English used by teachers can also be seen from the level of complexity shown 

by the average number of T - units in the sentence . A sentence consisting of one T- unit is a 

simple sentence, whereas sentence consisting of more than one T - unit is a complex 

sentence . Greater number of T units, the more complex idea or ideas are contained in the 

sentence . Complex sentences are characterized by the use of the conjunction that connects 

two or more ideas . Idea in the sentence could combine a causal relationship , a relationship 

of equality , the opposite notion , classification , arguments , examples , conclusions , 

comparisons and others. In explaining the lesson,  the teacher should be able to reveal the 

kinds of ideas through complex sentences . The findings in this study indicate that the level of 

complexity is very low 1:03 % . Iin other words, teachers use simple sentences dominantly. 

Such sentences are not effective in conveying concepts in Mathematics and Science subjects 

who generally must be delivered through a complex sentence. 

 

4.2 Finding from Interview  

Interviews were addressed to the principals and the teachers after finished teaching. The goal 

is to identify the problems that arise in the implementation of  bilingual managerial 

perspective and bilingual learning of Mathematics and natural science.  

a. Teacher 

From the perspective of the learning process, the implementation of bilingual teaching on 

Mathematics and natural sciences poses some problems because it has actually shifted from 

the classroom policy to the school policy. In the beginning, there was only one bilingual class 

and teachers were selected based on their level of  academic,  ability and strong 
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motivation . Then a policy to elevate the program to the school was implemented, which 

means that all Math and natural science subjects must be taught bilingually. All teachers of 

Mathematics and natural science should implement bilingual learning without considering 

their ability to speak English or motivation to support the success of bilingual class program . 

Only few teachers carrried out responsibilities seriously. Finally, there is a tendency for 

teachers to simply just bandwagon responsibilities because there is no difference between 

teachers who were truly responsible and those who did not do their duties. In other words, 

bilingual teaching is considered as a heavy burden for them.  

 

b.  Interview Findings from School Principals Temuan  

The implementation of bilingual education in teaching Mathematics and natural science in 

RSBI schools  require competent bilingual resource teachers, having the necessary skills to 

teach Mathematics and Natural Science in English . According to one principa , the facts 

show that bilingual teaching of Mathematics and natural science has not met requirements as 

expected by policy makers of RSBI . Implementation of bilingual teaching of Mathematics 

and Science in general is still based on English language used in communication in the 

classroom, beyond the substance of the subjects , such as greeting , giving orders to open the 

book , reading a particular page or other neccessities . Learning the true concept can not be 

implemented due to various constraints , as already discussed above . 

 

Another obstacle bilingual teaching of Mathematics and Science is the absence of a standard 

book used in RSBI throughout Indonesia . Books from abroad, for example from Cambridge 

can not simply be used as a whole because there are materials that still need to be adapted or 

cut, not on the  needs of Indonesian students . If they are written by teachers, the main 

obstacle is on English ability of teachers. Bilingual books currently available have many 

shortcomings, among others, have not accommodated competency standards as required by 

the present curriculum on secondary school level.  

V. Conclusion and Suggestion  

 Based on the above description of the findings, it is concluded that: 

1. Bilingual teaching and learning of mathematics and natural science can not run properly 

due to some issues related to English language competence of teachers and students. . 

2. Patterns of English language training for teachers have not met the needs of teachers of 

Mathematics and Natural Science for the teaching materials are not in accordance with the 

need analysis. 

3. English teachers at the school have not been involved in a system of bilingual teaching 

of Mathematics and natural science. 

4. Shift in bilingual classes from class level to the school level have the workforce and 

psychological implications. 
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