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13. TEACHING MATHEMATICS AND SCIENCE IN
ENGLISH AT A UNIVERSITY IN INDONESIA

Lecturers and Students’ Attitudes to the Initiative

This chapter reflects a doctoral candidate’s process of scientific thinking and
acting, not merely a matter of completing the thesis, but as a pathway from
scholarship and practice to researcher. (Mirizon)

Indonesia is a multicultural country consisting of approximately 300 ethnic groups
and a multilingual society having as many as 700 local languages. However, this
diverse country shares one national language, Bahasa Indonesia, which functions
as the lingua franca. Accordingly, Bahasa Indonesia has been used as the language
of instructio all levels of education across the nation since its independence
from the Dut 1945,

In 2007, through the establishment of international standard schools (Sekolah
Berstandar Inte nal, SBI) under Law No.20/2003, the Indonesian Government
introduced a policy of using English as a language of instruction for Mathematics
and Science. Other subjects are taught in Bahasa Indonesia.

Globalisation 1s the stated rationale for establishing SBI because it “is perceived
as being synonymous with international competition; international competition in
turn is assumed to involve the use of English; and using English appears to
necessitate the learning of other subjects through English” (Coleman, 2009a, p. 5).
Teaching Mathematics and Science in English is important for at least two reasons.
First, Indonesia has to be able to develop strong human resources in a relatively
short period of time. Second, students must be able to use English to communicate
globally because English is an international language (Department of National
Education, 2004).

In order to be fully operational, SBI urgently need Mathematics and Science
teachers who are competent in their Content Knowledge and proficient in English.
However, there is a nationwide shortage of available in-service teachers who meet
these criteria (Coleman, 2009b). Accordingly, teacher education institutions began
pre-service training in 2008 to address this need through the International Standard
School Teacher Education (ISSTE) program, which was established in one of the
teacher education institutions. The ISSTE offers four study programs -
Mathematics Education, Chemistry Education, Biology Education and Physics
Education — to prepare teachers to deliver integrated content-based instruction
(CBI) in SBL Implementing CBI requires teachers who are content area specialists,

. Orrell and D. D. Cuniis (Eds.). Publishing Higher Degree Research:
Making the Transition from Student to Researcher, 127-136.
© 2016 Sense Publishers. All rights reserved.
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and proficient in English and the practice of CBI. These skills are developed
through ISSTE programs like the one discussed in this chapter.

The study reported here examined lecturers’ and students’ attitudes towards
implementation of a policy of integrating the teaching of Mathematics and Science
with English in an ISSTE program in a university in Indonesia (Mirizon, 2014). It
evaluates those attitudes and relates them to the lecturers’ and students’ English
language proficiency.

LITERATURE REVIEW

Integrated content and language instruction, commonly known as content-based
mstruction (CBI), 1s the practice of the integrated teaching of academic subject
matter and second language skills. This practice focuses not only on the mstruction
of language but also on integrating it with content, which usually comprises
academic subject matter (Brinton et al., 2011). For students, the focus i1s on
acquiring information (content) via the second language and on developing their
academic language skills in the process.

The benefits HRCBI have become apparent over recent years. This method of
nstruction has acknowledged as fostering academic growth while developing
language proficiency (Crandall, 1993; Short, 1997; Snow, 1998; Stoller, 2004).
Indeed, it is beneficial because “classroom tasks provide a context for language
learning, are more cognitively demanding, and reinforce the existing school
curriculum” (Pessoa et al., 2007, p. 103). a

Although CBI was initially intrg@jjéed in an English as a second language (ESL)
contegmmit has been implemented i1*English as a foreign language (EFL) contexts
(Butl&#2005). A number of studies explore the implementation of CBI in various
EFL contexts, such as Spain, USA, Taiwan, China, South Korea and Japan
(Boswell, 2011; Butler, 2005; Cammarata, 2009; Liaw, 2007; Okazaki, 1997;
Pessoa et al., 2007; Willis, 1998). These studies acknowledge the benefits of CBI
for integrating content and language instruction. This study occurred in the
Indonesian EFL context.

THE STUDY DESIGN

The study design reflected the research aim of answering the questions: (1) what
are the lecturers’ and students’ attitudes towards the implementation of integrating
the teaching of Mathematics and Science with English policy?; and (2) what are the
underlying reasons for the attitudes the lecturers and students show? These are the
questions addressed in this chapter.

The study employed a mixed methods approach combining quantitative and
qualitative data collection and analysis (Teddlie & Tashakkori, 2009). A survey of
lecﬁs and students in the ISSTE program produced the quantitative data, while
intefviews with the lecturers and focus group discussions with the students
generated the qualitative data. Classroom observations of teaching and learning
practices supplemented these data collection methods. Survey data was analysed
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using SPSS (2014), while the data obtained via interviews and focus group

discussions was subject to thematic analysis (Babbie, 2010; Rivas, 2012;

Silverman, 2011; Strauss & Corbin, 1998). The findings arising from both
roaches were integrated and interpreted to draw conclusions.

Participants comprised 20 lecturers and 373 students for the survey, and 12 lecturers
for the interviews and 20 students for focus group discussions who were selected
purposively. All participated voluntanily. The lecturers represented the four study
programs (Mathematics Education, Chemistry Education, Biology Education and
Physics Education), and each had more than ten years’ teaching experience. The
students had studied in the ISSTE program for more than two semesters.

FINDINGS
Lecturers’ Attitudes towards CBI

The findings revealed positive attitudes towards integrated Mathematics and
Science teaching in English among lecturers who are proficient in English, while
those with limited English proficiency had negative attitudes. Analysis of the
survey and interview data revealed two key findings related to the lecturers’
positive attitudes towards the integrated teaching of Mathematics and Science in
English: (1) lecturers believed that teaching Mathematics and Science in English
prepares students for the globalised job market; and (2) they expected favourable
employment outcomes for graduates.

Most lecturers were aware of the importance of English for their students’
futures. Thus, they had positive thoughts regarding the policy of teaching
Mathematics and Science in English. They expected that, apart from Content
Knowledge mastery, teaching Mathematics and Science in English would provide
their students with an opportunity to master a foreign language, which would help
prepare graduates for the globalised job market, as illustrated by Participant 8:

The teaching of Mathematics and Science in this ISSTE program, as far as I
know, 1s to prepare graduates to have not only content competence but also
foreign language competence, like English, that is needed in the globalised
job market ...

This lecturer also believed that teaching content in English motivated students to
improve their English skills because they expected these skills to lead to favourable
employment. Motivation occurs when students feel challenged and realise the
importance of English for their future employment:

Teaching Mathematics in English has a positive effect on students; students
are motivated to equip themselves with English skills to get a favourable job
and career relatively easily. Those with limited English were later motivated
and those who already had English skills became more motivated. This
policy gave students a chance to study and improve their English ...
(Participant 8)
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Conversely, data from the survey and interviews revealed two key findings related
to the lecturers’ negative attitudes towards implementation of the policy of
integrated teaching of Mathematics and Science in English: (1) Limited English
proficiency; and (2) low willingness to learn content in English. Some lecturers
argued that the CBI policy had placed them in a difficult position due to their
limited English proficiency. This, in turn, generated a negative influence on
students who had limited facility in English. Having limited English proficiency
made it difficult for lecturers to explain subject matter in English and to enable
students to understand the content taught using English:

Making students understand teaching materials taught in English is difficult;
even in Bahasa Indonesia it 1s not easy, more so in English ... sometimes
they don’t understand ... because my English is not that good, I prefer using
Bahasa Indonesia more so that students can understand ... also to avoid
misunderstanding ... (Participant 5)

Apart from their own limited English proficiency, lecturers found their students’
limited English proficiency another common obstacle. Most students’ proficiency
in English was very limited. Based on the data obtained from the university’s
language institute, the students had an average paper-based TOEFL score of
around 380-450." Lecturers’ concerns about students’ limited English proficiency
is reflected in the following comment:

... students’ limited English competence is the most serious problem 1 face. If
their English is good, it would be really helpful ... but you know, they are not
ready to study Biology in English although they have good intellectual
competence. | cannot take a risk using English all the time in teaching ...
(Participant 3)

Although lecturers attempted to improve their own English proficiency, for
instance by joining language classes provided at the university language institute or
undertaking self-directed study, they admitted that it did not help much because
they would need a long time to become proficient in English. Survey results
indicate that most lecturers rated their English proficiency as “high intermediate”,
some thought their English was “intermediate™ and only a few rated their English
as “advanced”. This range of English proficiency among lecturers was expected
because Bahasa was the only language of instruction throughout their primary to
undergraduate studies. Only those who had pursued a Master’s or Doctoral degree
overseas would have experienced English as the language of instruction. Thus,
when some lecturers were asked to teach Mathematics and Science in English, they
realised they were constrained by their limited English proficiency. One of the
participants confessed:

The biggest problem for me is my own ability to teach Physics in English.
My English competence is still limited, so [ mostly use Bahasa Indonesia for
explaining and communicating with students; only the teaching materials,
such as handouts and PowerPoint, are in English ... (Participant 11)
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Seemingly, it was those lecturers with limited English proficiency who reported a
low level of student readiness to learn content in English; this certainly relates to
the students’ limited English proficiency. On average, students’ passive English
mastery (such as for reading texts) was just sufficient, but the active level needed
to communicate and carry out scientific class discussion was still problematic. This
issue is one of the problems that lecturers encounter when teaching in English. The
following excerpt from an interview with Participant | shows evidence of this
phenomenon:

The biggest problem I face is the students’ readiness to study in the ISSTE
program ... because their English is not sufficient enough to support them in
the program. But not for reading, it is ok. To use academic English actively,
such as discussing a lesson in English in the class, is not working ...
(Participant 1)

Stuclents’ Attitudes towards CBI

Analysis of the survey and focus group discussion data revealed two key findings
related to students’ attitudes towards the implementation of integrated teaching of
Mathematics and Science in English: (1) students believed that learning
Mathematics and Science in English prepared them for a globalised job market;
and (2) it prepared them to pursue postgraduate study.

Students of Mathematics and Science showed a positive attitude towards the
practice of learning content in English because it prepared them for a globalised
job market. While they believed that the Indonesian language was better for
studying Mathematics and Science, students recognised the importance of English
in a globalised job market. This position is illustrated by a response from one focus
group participant:

. learning Physics in English provides us with an opportunity to improve
and be proficient in English. Having good mastery in English makes us able
to communicate in international communication. This skill is required in
taking part in the global market. Before we start working we would need to
be skilful both in our Content Knowledge and English ... (Participant 4,
Focus Group 3)

Furthermore, students believed teaching content in English equipped them with
English skills for pursuing higher degrees, an ambition that many students shared.
This viewpoint is revealed in the responses given by several students:

... English has become the demand to pursue higher education such as a
master’s degree. It’s better if, from undergraduate degree, we are accustomed
to using English though we believe it is not easy ... so, when we want to
continue our studies, we are ready ... (Participant 2, Focus Group 2)

This comment reflects the view that mastery of English is required to pursue
postgraduate study. Therefore, developing proficiency in English during
undergraduate study should be encouraged.
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Participants in other student focus groups made similar comments, while many
of the comments provided in the survey responses also indicate that students’
reasons for choosing the ISSTE program included a desire to develop mastery in
Content Knowledge and to be proficient in English. They believed that these dual
competences were useful for their futures, including the opportunity to pursue
postgraduate study. The following excerpts are examples taken from a teaching and
learning activity in a Biology class the researcher observed. The lecturer applied a
group discussion technique in teaching the Animal Structure subject, focusing on
the topic “Terrestrial animal respiration”. Each group was asked to discuss its
assigned task and present it to the class. When all the groups presented their tasks
explaming “Terrestrial animal respiration”, most of the group spokespersons
resorted to using Bahasa Indonesia, not English as was required:

. we are from group one ... er... er ... we want to explain about the
respiratory of worm ..., but ... we are not going to use English ... er ... er ...
but Bahasa ... it’s not easy, you know ... er ... er ... to explain this in
English. Pernafasan cacing dilakukan dengan (the respiratory system of
worm) ... (Student presentation, Group 1)

The above quote is just one example of the student presentations. Only one of the
six participating groups managed to present their information in English. During
group discussions before their presentations, most students did not seem to have
significant problems understanding the texts written in English. However, they
experienced difficulty using English to communicate the content of the texts to
their classmates and lecturers during class discussion.

'aresults indicate that most of the students opposed the policy of integrating
the@dhching of Ma tics and Science in English. They found it hard to
understand content ::E in English due to their limited English proficiency.
Although some possessed good English mastery, they were very much a minority.
This 15 consistent with data obtained from the university language institute, where
most students were at the pre-intermediate to intermediate level of English
proficiency. The demographic data obtained with the survey showed that most
students rated their English proficiency as pre-intermediate, some rated it at
elementary level, and a few saw themselves as having a postintermediate or
advanced level of English:

In my case, the problem that I face is mastering Biology teaching materials in
English. (Participant 4, Focus Group 3)

When students were asked further questions related to which area of English they
found difficult, most had encountered difficulties related to discourse and sentence
levels. At the discourse level, students were constrained in understanding and
producing lengthy spoken or written information, while at the sentence level they
were sometimes limited in understanding and using complicated grammatical
structures in sentences.
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Concord in Lecturer and Student Views

Despite some disagreement in attitudes towards the policy of integrated teaching of
Mathematics and Science in English, lecturers and students shared the similar view
that good English proficiency is rﬁ:quirﬁ:dmm Mathematics and Science content
in English and to teach that content i glish. Lecturers believed that good
English competence was what students needed to learn content in English. Indeed,
good English competence enables students to follow lessons and access content
from many sources written in English, as illustrated in the following interview
excerpt:

[ definitely agree that good English competence is what students need if they
want to learn Chemistry in English. Without having this ability, it will be
difficult for them to understand the content taught ... (Participant 5)

Participants also shared the belief that limited English competence is a barrier to
student learning, preventing them from making progress. Instead of feeling
empowered and challenged by learning two subjects at the same time, students
with limited English proficiency would see it as a burden. In this case, lecturers
thought that teaching content in English inhibited student learning, as indicated by
the following excerpt:

I believe that teaching Mathematics and Science in English is not easy for
students who have limited English. They would find it hard to understand
content taught in English ... (Participant 3)

The survey data demonstrated that students’ linguistic competence in Bahasa
Indonesia is significantly better than that of English. Hence, it is reasonable that
students prefer learning content in Bahasa rather than in English, because good
English proficiency is required in order to successfully learn content in English.
Students also realised that integrated teaching of Mathematics and Science in
English would open their mind about the importance of English for acquiring
Content Knowledge. They were aware that good English proficiency was required
to learn Mathematics and Science in English, as indicated in the following focus
group discussion response:

... nowadays English is not something “special” anymore, but a need. Being
proficient in English is necessary when we learn Mathematics and Science in
English ... (Participant 2, Focus Group 3)

These excerpts illustrate an awareness that having sufficient English knowledge is
required to understand and master Content Knowledge taught in English. The
students realised that good mastery of English not only gives them the benefits of
being able to comprehend course content, but it can also be used as a means of
pursuing knowledge for their own benefit.
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CONCLUSION AND IMPLICATIONS

The aim of this study was to examine lecturers’ and students’ attitudes towards the
implementation of a policy of integrating the teaching Mathematics and Science
with English in a university in Indonesia. It evaluated those attitudes and related
them to the English language proficiency of the lecturers and students.

Findings obtained from questionnaires and interviews reveal positive attitudes
towards the integrated Mathematics and Science teaching in English among those
lecturers who are proficient in English while negative attitudes are found among
those with limited English proficiency. Findings obtained from questionnaire and
focus group discussion with students show similar results. Students who have good
English proficiency reveal positive attitudes towards the use of English in teaching
Mathematics and Science, whereas those with limited English proficiency show
opposing attitudes. However, both lecturers and students share a similar view that
good English proficiency is required to learn Mathematics and Science content in
English and to teach that content in English.

The findings of this study indicate that effective implementation of integrated
content and language instruction in tertiary education requires comprehensive and
careful planning and preparation that embraces proficiency in English by lecturers
and students, and specific professional learning by lecturers about CBI methods.
Encouraging positive attitudes towards integrated Mathematics and Science
teaching in English among all lecturers and students rests with strategies to raise
their English proficiency levels. The link between attitude towards integrated
Mathematics and Science teaching in English and level of English proficiency
provides the basis from which to start improving proficiency levels. The fact that
both lecturers and students shared the view that good English proficiency is
required to learn Mathematics and Science content in English, and to teach that
content in English, means that the task of raising English proficiency should be
attainable. However, students who struggled to learn Mathematics and Science in
English expected lecturers to emphasise the content, and to give proportional
attention to both conversational and academic English, with a greater focus on the
latter. Proportional attention given to both content and language (English) is the
core principle of integrated content and language instruction, where students learn
the language used in the context of the content taught, not as a separate subject.
Unfortunately, the study’s findings indicate that such attention was rarely paid as a
result of some lecturers’ limited English proficiency. Conversely, even if the
lecturers’ English proficiency was very good, some students’ proficiency was
lacking. Therefore, both lecturers and students need a competent level of English
proficiency for the integrated learning of Mathematics and Science in English to
succeed. English competence alone, however, will not solve the issues of
integration. Lecturers must be knowledgeable about integrated content and
language instruction (CBI) in order to deliver the information in ways the students
can understand. Indeed, this study suggests that lecturers should be well trained in
the effective implementation of integrated content and language instruction in
addition to being proficient in English.
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A Postscript to the Study

In 2013, and as the current study drew to a close, the Indonesian Central
Government revoked the SBI policy after it had been in operation for six years.
This decision, however, does not render the ISSTE program irrelevant. Many
private primary and secondary schools across Indonesia continue to offer bilingual
education that applies integrated content and language instruction. Moreover, this
approach is gaining attention in many tertiary education programs in Indonesia. In
short, content-specialist teachers who are also proficient in English are in demand
to meet the needs of these CBI programs.

NOTE

The minimum accepted TOEFL score for admission to an Australian university is 550.
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