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This book is proof of what is possible when higher degree candidates and their supervisors 
collaborate to ensure publication of higher degree research; one of the responsibilities that 
comes with higher degree candidature and supervision. It transcends the limitations inherent 
in traditional ‘isolationist’, ‘master and apprentice’ relationships to reveal the transformative 
value of building productive networks among academics and students. 

Written for higher degree research policy makers, administrators, supervisors and candidates 
in the field of education, this book aims to provoke departmental mindfulness of the higher 
degree research journey and, in light of this, reconsideration of the nature of supervisory roles 
and practices. It explores key research on higher degree research candidature and supervisory 
practices; reveals the reflections of 14 higher degree candidates’ experiences in terms of the 
impact and transformations that occur as a result of undertaking research, not least of which 
is writing for publication; showcases aspects of their research in their published chapters; and 
accords them first author status. Its five sections are:

• � Publishing Higher Degree Research: key research on higher degree research candidature 
and supervisory practices, and the process of transforming students from candidates into 
published researchers. 

• � Learning with Technology: in Aboriginal education and in primary and early childhood 
education. 

• � Professional Learning and Practice: in the development of teacher research and inquiry, 
enhancing and assuring learning quality in Indonesia and Lesotho, and higher order thinking 
in teaching trade skills.

• � Student Learning: in teaching English language in Indonesia, and the place of intimation 
in creativity and innovation in mathematics teaching.

• � Curriculum Change: in teaching University mathematics in English in Indonesia, integrating 
graduate attributes in an Islamic University in Aceh, enabling innovation in Acehnese 
schools and reforming assessment in Rwanda.
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SERIES INTRODUCTION 

Higher  Education  Horizons  

This  series  explores  the  current  volatile  context  of  higher  education  and  examines  
ways   that   the  higher  education  sector   is   responding   to  and  driving   these  changes.  
The  books  in  this  series  tackle  challenges  facing  the  sector  and  question  the  goals  
and  strategies  that  researchers,  educators  and  theorists  are  creating  to  address  these  
challenges.   They   explore   trends   in   stakeholder   expectations,   and   evolving  
pedagogies  and  different  horizons  existing  and  emerging  in  higher  education.  The  
authors  in  this  series  bring  a  wealth  of  academic  practice  wisdom  and  experience  to  
examine   these   issues.   They   share   their   practice   knowledge,   report   research   into  
strategies  that  address  these  challenges,  and  raise  yet  more  questions.  Through  the  
conversations   in   this   book   readers   can   enter   into   the   debates,   visions   and  
experiences  of  the  agents  of  higher  education.  
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PREFACE 

This  book  is  the  product  of  research  in  a  School  of  Education  that  has  well  over  100  
higher  degree  research  students  with  highly  diverse  ethnic  and  cultural  origins.  The  
research   found   that  graduates  are  catalysts   for   further   students   from   their   region   to  
join   the  School   to   take  up  higher   degree   research,   and   that   despite   participating   in  
interpersonal  and  intellectual  engagement  in  regular  seminars  with  other  students  and  
academic   staff,   many   international   students   returned   home   never   to   publish   their  
work.   Each   new  wave   of   students   often   posed   research   questions   similar   to   those  
already  addressed  by  previous  students,  with  little  opportunity  to  build  on  this  prior  
research  merely  because  it  had  not  been  published  beyond  the  thesis.    
   In   recognition   of   this   gap   in   practice,   all   recent   graduates   and   current   higher  
degree   students  were   invited   to   submit   a   chapter   on   some   aspect   of   their   higher  
degree  research,  with  their  supervisors  as  co-­authors.  At  the  same  time,  they  were  
invited   to   reflect   on   the   process   of   becoming   a   published   researcher   and  what   it  
meant  for  them.  A  core  sentiment  is  captured  at  the  beginning  of  each  chapter  and  
the  students’  extended  reflections  form  the  basis  of  an  exploration  of  the  transition  
from  student  to  researcher  through  publication  of  their  chapter.  
   This   book   serves   two   distinct   purposes.   First,   it   gives   higher   degree   research  
students   and   graduates   an   opportunity   to   present   their   research   as   a   succinct  
chapter  –  a  form  quite  different  from  the  thesis  they  have  written  or  are  writing.  It  
gives  them  an  audience  and  presents  their  work  to  that  audience  in  a  more  readily  
accessible  form.  The  act  of  publication  poses  new  challenges  for   the  authors.  Yet  
again,   they   must   interact   with   their   supervisors   as   mentors   and   co-­authors,   and  
make   decisions   about   aspects   of   their   research   that  warrant   attention.   Inevitably,  
this  means  omitting  issues  that  have  been  important  aspects  of  their  thinking  –  yet  
another   phase   of   challenge   in   their   emergence   as   researchers.   Second,   the   book  
gives   editors   and   readers   an   opportunity   to   reflect   on   the   transition   from   higher  
degree  research  student  to  researcher,  and  examine  the  pedagogy  of  higher  degree  
research  supervision.  By  exploring  the  transition,  we  reflect  on  the  “product”  –  the  
accomplished   graduate   –   as   well   as   the   process,   and   ask   what   we   can   do   to  
facilitate  the  transition,  and  how  we  can  do  that  most  effectively  and  efficiently.  
   The   first   two   chapters   argue   that   adopting   the   notion   of   higher   degrees   as  
research  training  requires  a  new  pedagogy  of  higher  degree  supervision.  They  seek  
to   locate  publication  by  higher  degree   students  within   the  program   to  ensure   that  
higher  degree  research,  in  addition  to  generating  new  knowledge  and  new  insights,  
develops  a  wide  range  of  high-­level  skills  that  graduates  subsequently  apply  in  the  
roles  they  pursue  after  graduation.  Joy  Higgs  draws  attention  to  the  critical  role  of  
writing  as  an  act  of  exploration  and  the  vehicle  through  which  findings  are  shared  
with   a   community   of   scholars   for   information   and   critique.   She   locates   higher  
degree   research   as   research   training   designed   to   prepare   graduates   for   “…future  
complex   and   unpredictable   situations”.   This   preparation   requires   a   model   of  
mentoring  that  “liberates”  students  in  their  journeys  from  novice  and  dependent  to  
accomplished  and  independent  researchers.    
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   The   transition   from   graduate   student   to   independent   researcher   entails   change  
along   several   dimensions,   which   Orrell   and   Curtis   track   through   an   analysis   of  
higher   degree   research   students’   and   graduates’   reflections   on   their   research  
journeys;;   journeys   that   challenge   individuals’   self-­concepts   and   identities.   New  
identities   and   new   conceptions   of   self   emerge.   A   common   experience   is  
commencement  of  a  higher  degree  research  program  with  a  clear  objective  driven  
by  a  strong  personal  commitment  to  improvement  and  an  expectation  of  pursuing  a  
particular   line   of   investigation.   Challenges   arise   as   students   interact   with   their  
supervisors   and   the   literature   of   their   chosen   fields.   They   are   encouraged   to  
reconceptualise  the  issue  they  have  chosen  to  investigate;;  a  process  requiring  self-­
reflection   and   evaluation,   and   taking   a   critical   stance   in   relation   to   the   literature  
and  their  own  conceptions  of  their  chosen  area  of  research.  
   These   two   introductory  chapters  provide  an  understanding  of   the  context   for   the  
production   of   the   next   14   chapters,  which   are   testament   to   the   students’   transition  
process.   Chapters   3-­5,   which   explore   “Learning  with   technology”,   locate   different  
technologies  in  the  values  and  requirements  of  the  groups  with  which  they  are  used  
rather  than  with  their  characteristics.  Chapters  6-­9,  addressing  “Professional  learning  
and  practice”,  illustrate  that  despite  research  contexts  as  diverse  as  rural  teaching  in  
Lesotho   and   skills   development   for   mining   technicians,   professional   learning   has  
common  drivers.  Dialogue  features  prominently,  as  do  commitment  to  learning  and  
the   impact  of  policy  on   formal   training.   In  chapters  10-­12,  which  explore  “Student  
learning”,  the  variety  of  different  perspectives  about  what  factors  influence  learning  –  
from   language   learning   strategies   to   problem   solving   theories   to   the   affective  
dimensions   of   learning   –   emphasise   the   individuality   of   the   learning   process.   The  
final   section,   “Curriculum   change”,   demonstrates   innovation   as   a   characteristic   of  
developing  education  systems.  Chapters  13-­16  explore  attempts  to  improve  curricula  
in   diverse   settings   in   Indonesia   and  Rwanda.  An   initiative   to   improve   prospective  
teachers’   English   language   skills   as   a   way   of   improving   the   quality   of   teaching  
Mathematics  and  Science  in  English  is  investigated.  The  importance  of  generic  skills  
and   competence,   balanced   with   local   requirements,   is   discussed   in   terms   of  
educational   quality   improvement,   while   working   with,   and   around,   government-­
decreed  curriculum  innovation  is  also  examined.    
   We   commend   the   contributions   of   the   authors   to   future   researchers   in   the  
expectation  that  future  research  will  build  on  the  findings  reported  here.  The  breadth  
of  the  research  represents  the  diverse  concerns  of  researchers  who  have  embarked  on  
a  higher  degree  research  journey  with  the  aim  of   improving  education  delivery  and  
outcomes  through  investigating  and  understanding  everyday  practice  issues.    
  

Janice  Orrell  and  David  D.  Curtis  
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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   instruction   at   all   levels   of   education   across   the   nation   since   its   independence  
from  the  Dutch  in  1945.  
   In   2007,   through   the   establishment   of   international   standard   schools   (Sekolah  
Berstandar  Internasional,  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  is  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  SBI.  Implementing  CBI  requires  teachers  who  are  content  area  specialists,  
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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  
instruction   (CBI),   is   the   practice   of   the   integrated   teaching   of   academic   subject  
matter  and  second  language  skills.  This  practice  focuses  not  only  on  the  instruction  
of   language   but   also   on   integrating   it   with   content,   which   usually   comprises  
academic   subject   matter   (Brinton   et   al.,   2011).   For   students,   the   focus   is   on  
acquiring   information   (content)   via   the   second   language   and   on   developing   their  
academic  language  skills  in  the  process.    
   The   benefits   of  CBI   have   become   apparent   over   recent   years.  This  method   of  
instruction  has  been  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).    
   Although  CBI  was  initially  introduced  in  an  English  as  a  second  language  (ESL)  
context,  it  has  been  implemented  in  English  as  a  foreign  language  (EFL)  contexts  
(Butler,  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  
lecturers  and  students  in  the  ISSTE  program  produced  the  quantitative  data,  while  
interviews   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  
approaches  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   voluntarily.   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,   is   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   is   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.i  Lecturers’  concerns  about   students’   limited  English  proficiency  
is  reflected  in  the  following  comment:  

…  students’  limited  English  competence  is  the  most  serious  problem  I  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.   I   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  I  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   1   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)  

Students’  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  
explaining   “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.  
   The  results   indicate  that  most  of   the  students  opposed  the  policy  of   integrating  
the   teaching   of   Mathematics   and   Science   in   English.   They   found   it   hard   to  
understand   content   taught   in   English   due   to   their   limited   English   proficiency.  
Although  some  possessed  good  English  mastery,  they  were  very  much  a  minority.  
This  is  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  required  to  learn  Mathematics  and  Science  content  
in   English   and   to   teach   that   content   in   English.   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:  

I  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.    

This eBook was made available by Sense Publishers to the authors and 
editors of this book,  the series editor and the members of the editorial 
board. Unauthorized distribution will be prosecuted.



TEACHING  MATHEMATICS  AND  SCIENCE  IN  ENGLISH    

135

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