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Background

During the past few years junior secondary school teachers in
Indonesia have been trained at the Diploma II (or D-II) level
either through attending a two year pre-service course at IKIPs or
FKIPs or through an in-service program for underqualified teachers
provided by the Indonesian Open University. The pre-service course
receives candidates who have graduated from upper secondary school
and provides for them training in both subject matter and teaching
methods. The Open University receives candidates who have received
a D-I diploma (one year post secondary) and who have had at least
two years teaching in a secondary school. Since they are assumed
to have teaching experience already, their program at the D-II
level emphasizes subject matter mastery and theoretical concepts
related to teaching. The program uses distance education since
it is relatively economical, does not remove the teacher from the
classroon, maintains uniform standards throughout the country,
and allows trainees to continue earning an income while they study.

These programs are both expected to increase the teacher's or
prospective teacher's mastery of the subject matter they teach and
strengthen teaching skills. Up until now there have been no
studies to show whether they have been effective in doing so and
what the relative strengths and weaknesses of the two kinds of
teacher training approaches have been. Beyond that, there have
been no clear assessments of the relative costs of the training
programs and how these costs relate to their effectiveness. Clear
assessments of these will allow teacher educators in Indonesia to
determine the extent to which their current programs are operating
cost-effectively and alert them to problems in efficiency which
they can improve through changes in policies and programs.

This study was supported financially by the U.S. Agency for
International Development through Project BRIDGES, under the
coordination of the Harvard University Institute for International
Development, with technical assistance from the Institute for
International Research, Inc., Arlington, VA. The full report is
in the Indonesian Language.



Objectives

This research was mounted for the purpose of determining the

costs, effectiveness and efficiency (cost-effectiveness) of
alternative approaches to D-II 1level certification for SMP
teachers. In do so, it addressed the following research questions:

a) What are the similarities and differences between the different
approaches/programs in terms of the objectives, curriculum,
learning materials, delivery systems, educational technology,
teaching staff and trainee characteristics?

b) What are the costs (institutional and private) of the different
programs?

c) How effective are the different programs in terms of creating
or improving teacher competence, as determined by mastery of
subject matter, understanding of appropriate teaching practices,
and the acquisition of teaching skills and professional attitudes?

d) How efficient are the different programs in terms of their
costs per unit increase in teacher competence?

Methods

This study employed a cross-sectional research design, in
which groups of trainees at the beginning of their program (entry
level) were compared with groups of trainees at the end of their
- program (exit level). Of the many fields of study offered at the
D-II level, two basic fields in which the demand for qualified
teachers 1is relatively high, Mathematics and Language (Bahasa
Indonesia), were selected for special attention. Sampling was from
four different provinces where both pre-service and in-service
training were offered to significant numbers of candidates, three
on Java and one on Sumatra (Palembang). One hundred trainees were
to be selected at random in each field and level (entry and exit).
A 20% subsample of trainees was also selected at random for
.observation of teachings skills.

In actuality, the achieved sample was as follows (the figure
to the right of the / is the subsample):

MATH LANGUAGE
PROGRAM Entry Exit Entry Exit
Pre-service 126/17 121/22 99/19 91/19
In-service 43/21 95/17 42/21 87/17




The shortfalls for the entry level in the in-service program
were caused by the unexpected fall in the enrollment for that
program during the year of data collection.

Collection of cost data for institutions was done through
interviews and examination of institutional records. Capital costs
were annualized using prevailing interest rates. Student or
private costs (including opportunity costs) were collected through
questionnaire from the exit-level students. Concerning
effectiveness, subject matter mastery was assessed using
standardized achievement tests having two levels of content, that
to be mastered by SMP students, and that expected of D-II
graduates. Teaching skills were conceived to have two dimensions:
understanding of appropriate teacher behaviors (based on the
Ministry of Education's 10 basic teaching competencies); and the
actual use of effective skills in a classroom setting. In order
to assess the first, a written test of understanding was used;
assessing the second was through the observation of a micro-
teaching lessons. Teacher professional attitudes were assessed
through the use of an attitude scale developed by a group of
Indonesian experts and validated with a group of 50 teachers. The
groups of trainees (entry and exit) were compared on background
and ability and, when they were not matched, differences were
controlled through statistical means (analysis of covariance).

Findings

Costs. Table 1 shows the results of the costs analysis, the
pre-service (IKIP/FKIP) programs being compared on cost per credit
hour with the in-service (UT) program, for both Math (part a) and
Language (part b). Overall it is clear that the pre-service
programs, both Math and Language, are the more expensive than their
pre-service counterparts. This is in large part because of their
substantially higher institutional costs. Of the institutional
costs, it is the recurrent costs (e.g., instructors' salaries) that
distinguish the two program. Capital costs are not so divergent.
In the case of private costs (those born by the trainees), those
for in-service are actually higher than those for pre-service.
The student cost burden for the Open University (direct plus
opportunity costs) is between 2/3 and 3/4 of total overall costs,
whereas for the IKIPs/FKIPs it is about 1/3. Differences between
the Math and Language programs are almost nil in the case of the
in-service program; in the case of the pre-service program, the
Language Program is generally more expensive, particularly in
recurrent institutional and private costs.

Subject Matter Mastery. Table 2 reveals the results of the
analysis of subject matter mastery in both Math and Language. In
this table, the results for the entry level groups are compared
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with the results for the exit level groups. Part "a" is for the
pre-service program; Part "b" is for the in-service program. The
two subsections of the tests are reported separately, that covering
items at the lower secondary school (SMP) level and that covering
items at the higher education (PT) level. A composite of the two
levels is shown on the right side of the table, both for Math and
Language. In Part "a" it is clear that in all cases the exit level
groups have higher scores than the entry level groups, a good
indicator of program effectiveness. The difference between exit
and entry is especially pronounced in the case of the Math course.
Initial scores in the SMP Math subsection, around 50%, rise to over
60% at exit; those in PT Math, no better than guessing (25%) at
entry, rise to over 35% at exit. The fact that the overall
(composite) score on the Math items at exit is lower than 50% is
a matter of concern. In the case of the Language tests, modest
differences between entry and exit were found overall, with most
of the difference being attributed to the SMP items. Exit level
was above 60% in this subject, higher than for Math, but still not
as high a desirable.

Part "b" of Table 2 shows the results for the in-service (UT)
program. They reflect adjustments which have been made to control
for teaching experience and academic ability. Overall, there
appears to be almost no difference between entry and exit for the
Math items, and a modest but significant difference for the

Language items. In the case of the SMP items, the entry level is
already quite high, a reflection of the fact that the trainees
teach this content in school. Although mastery at exit is near

70%, the difference between entry and exit is not significant. In
the case of the PT items, both entry and exit show virtually no

mastery. The combination of PT and SMP items shows an overall
mastery level which is somewhat less than 50%, a finding similar
to that for the pre-service program. In the case of Language

mastery, the exit level group show a modest but significant
improvement over the entry level group in both SMP and PT level
items. In both cases the movement is from Jjust over 50% to
slightly under 60%.

Teaching Skills: Understanding of Appropriate Practices.
Table 3 presents the results of the test of understanding of

appropriate teaching practices for the pre-service program, Part
"a" for the Math course and Part "b" for the Language. The
dimensions on the X axis of the table are administer teaching
learning programs, manage the class, use of media resources, manage
teaching-learning interactions, evaluate student achievement,
understand and implement guidance and counselling. Part "a", that
for Math, shows clearly that the exit level is above the entry
level on all dimensions, particularly on administer teaching
learning programs and evaluate student achievement. 1In the case
of the Language course (Part "b"), exit level is above entry in all
dimensions but manage the class and use of media. In overall
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terms, the mastery level of the teaching concepts for the Math
trainees is at 60% at entry and moves to near 70% at exit; for
those in the Language course it is already near 70% at entry and
moves to precisely that figure at exit.

Table 4 shows the results on the test for those in the in-
service program. For those in the Math course (Part a) there is
very little difference between the entry and exit groups, once
teaching experience and academic ability have been controlled. The
slightly higher levels of the exit level group on some dimensions
are compensated for by the slightly lower levels on others. The
average across all dimensions (at a 65% mastery) shows no
difference at all. The findings for those in the Language course
are more positive: 1in all but one dimension (use of media) the
exit group is higher than the entry group. Overall mastery at exit
is about 65%, compared to around 60% at entry. Thus, in in-service
‘training, program effects on mastery of teaching concepts seem
apparent for the Language course but not for the Math.

Teaching Skills: Micro-Teaching. Skill in delivering a
micro-teaching lesson is reflected in Tables 5 (pre-service) and
6 (in-service). For those in the pre-service program, it is

apparent that on most dimensions behavior at exit is more highly
rated than that at entry. Some exceptions are the use of visual
aids, active involvement, seat work, and checking comprehension
for those in the Math course; and lesson planning, use of clear
objectives and use of visual aids for those in the Language course.
The Overall Micro-teaching INDEX reveals significant differences
between exit and entry for both courses. Those in the Language
program at exit reached the same level as experienced teachers
(i.e., trainees in the in-service program); those in the Math
program, although they increased ten points on the average, were
still about ten points below the level of trained teachers.

For those in the in-service program the findings are less
encouraging, once the teaching experience and academic ability are
taken into consideration. On most dimensions performance in micro-
teaching at exit was judged to be about the same (or even lower)
than that at entry. Exceptions to that are use of clear objectives
and seat work for the Math course trainees, and student
attentiveness (where the rating reached 100 on the 100-point scale)
and checking comprehension for those in the Language course. On
the overall INDEX, exit level is virtually the same as entry in
both courses. It should be noted, however, that entry level
students in this program already performed at the level of 80 on
the overall INDEX. This is a reflection of their experience as
teachers. The fact that the exit level group was rated not
significantly higher reflects both a ceiling effect on the
observation instrument AND THE FACT THAT CLASSROOM TEACHING METHODS
WERE NOT EMPHASIZED in the in-service training program.
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Teaching skills in micro-teaching was also rated using a
second instrument, one which used locally validated, low-inference
measures (specific behaviors which could be counted) that were
based on the literature on effective teaching . 1In neither of the
programs on this instrument were there significant differences
between the exit-level and entry-level groups. Consistent with the
above findings, the exit-level scores for those in the pre-service
program were virtually the same as the entry-level scores for those
in the in-service training program.

Teacher Professional Attitudes. Developing valid items to
assess teacher professional attitudes was a difficult task. Of the
120 items which were originally created, only 12 were validated on
a group of 50 Jakarta teachers. The results of the analysis of
these items were are follows:

AVERAGE MEAN SCORES ON 12 PROFESSIONAL ATTITUDE ITEMS
(Range 1-7)

PRE-SERVICE IN-SERVICE
PROGRAM Entry Exit Entry Exit
Mathematics 4.5 4.6 4.8 4.5
Language 4.7 4.7 4.7 4.5

It is obvious from the above that there is very 1little
difference between the exit and entry-level groups on professional
attitudes. The only trend that is apparent is that in the in-
service program of being slightly more negative in attitudes at
exit that at entry. Detailed analysis show some interesting
scattered findings: for example, in the pre-service program, Math
trainees at exit are significantly different from those at entry
in their non-endorsement of the following statements: "Any person
who masters subject matter can be a good teacher"; "Teaching
programs should be standardized for all students." For the in-
service training program, trainees at exit were more likely that
those at entry to endorse the statement that "Teaching programs
should be standardized for all students"; they also showed less
tendency to endorse idealistic statements such as "Correcting
student homework until the middle of the night is the obligation
of any teacher" and "Teacher should create their own reading
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materials based on the general course outline." Such findings
provide some evidence that the two groups are having different
kinds of professional socialization. Nevertheless, the dominant
finding in the study is that the programs are having very little
influence on the acquisition of professional attitudes and values.

Cost-effectiveness. The final table in the series, Table 7,
provides a view of the cost-effectiveness of the two kinds of
training programs. In column "a" of the table is the difference
between the exit and entry-level groups on a composite of outcome
variables (all of the above except the professional attitudes
variable where the results were either nil or contrary to that of
the other variables). Difference between exit and entry is higher
for the pre-service Math and lowest for in-service Math; in the
middle are both pre- and in-service Language, which were about the
same. Column "b" shows the cost per cycle of the various programs/
courses. This is the total cost per student, both institutional
and private (including opportunity costs), over the length of the
course. It is highest for the pre-service Language course,
slightly lower for the pre-service Math course, and significantly
lower for the two in-service courses. The last column is a ratio
between the first two, essentially showing the cost per unit
difference in the composite measures. Shown in this fashion, the
in-service Language course, is shown to be the most cost-effective
(i.e., having the 1lowest <cost per unit difference in
effectiveness); the pre-service Math course is next in terms of
cost-effectiveness. After that is the in-service Math course and
finally the pre-service language course. Viewed from the other
direction, the most yield per unit expenditure is the in in-service
Language course, followed by the pre-service Math course. The
other programs appear to be relatively inefficient. It is
interesting to note that training through distance education is
relatively efficient in the field of Language but not in the field
of Mathematics. On the contrary, training for prospective teachers
on campus is relatively efficient in the field of Math, but not in
the field of Language. Such comparative advantages suggests ways
of organizing teacher training in the future.




Recommendations for Policy and Practice

This research was conducted as a means of determining the
strengths and weaknesses of the various approaches to SMP teacher
training to be used as an input into the process of policy making
and program improvement in this field. The research outcomes have,
in fact, provided some clear signals as to what can be done in
order to improve the quality of SMP teachers and teacher training
in the future. The following is a set of recommendations covering
the two kinds of programs in general as well as each of the
programs in particular.

THE D-II PROGRAMS IN GENERAL

1. Both the pre-service and in-service programs seem
pursuing legitimate and unique (non-redundant) objectives.

When this research was
launched SMP teachers were expected to obtain at least D-II
certification. Recently it has been decreed that prlmary school
SD) teachers upgraded to this level

3. The mastery level of SMP-level materials by both in-service and
pre-service trainees need to be improved. The mastery level by the
two groups (69% Mat; 57% Lang for UT; 64% and 67% for IKIPs/FKIPs )
is well below that hoped for given the fact that the trainees w1ll
be expected to teach this content to students.

4, Neither the pre-service nor the in-service programs
investigated in this study made any positive impact on the
professional attitude of their trainees. It may be too much to
expect large changes in attitudes; on the other hand, it is
apparent that little was done in both courses with the explicit
goal of influencing teacher attitudes. Experience shows that
little will be gained by the explicit teaching of attitudes;
instead the following are recommended:
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For the pre-service program:

For the in-service program:

(See BRIDGES research 1in Sri

can positively affect teacher attitudes.)

r

s a o programs p ntary in many
ways: the pre-service program is relatively effective but
expensive, while the in-service program is quite inexpensive but
relatively ineffective; the pre-service program is quite efficient
in training in Mathematics, while the in-service is so in Language;

10



the pre-service program can help trainees improve their teaching
skills, while the in-service program finds teachers already skilled
in certain areas. Despite these complementarities, there is
virtually no interrelationship between the two programs at present.
Since demands on the training budget continue to expand at a rapid
‘'rate there are urgent reasons for considering ways of integrating
them. The simplest form of integration is the sharing of materials
and textbooks. For example, self-instructional modules from the
in-service program can be used as resources in the pre-services
courses. Beyond that there could be some form of program
integration. Some countries (Zimbabwe, Papua New Guinea) have done
so by making the pre-service (campus-based) and in-service
(distance education) programs into a single training system. 1In
such a hybrid system each subsystem does what it is most efficient
at. Thus, pre-service training provides training in skills and
socialization experiences, while in-service (distance education)
‘provides training in theories, concepts and content mastery. Such
a hybrid system has been used in Indonesia during the past few
years at Sebelas Maret University in Solo. felo)iit

THE UT IN-SERVICE D-II PROGRAM

e e

14
ed at the D-II level only about 5,000 are currently involved
in upgrading through the Open University. In order not be

surpassed in status, salary level, and professional competence by
SD teachers in the near future, mechanisms will need to be found
which will attract SMP teachers into upgradin rograms at the D-
I r

Reduce the student cost-burden

students pay a much higher proportion of the costs of their
training than do pre-service trainees at the regular IKIPs/FKIPs.
If opportunity costs are included they even pay a higher price in
absolute terms (Rp 25,000 per credit hour vs Rp 19,000). Moreover,
if SD teachers are to be provided the D-II course without charge
for tuition and course modules the SMP teachers will find
themselves in a relatively disadvantaged financial position. This
research suggests the following ways of reducing student costs:
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To cut down on student t

2. To cut down on the cost of learning materials (modules and
reference books),

Trainees could study their lessons using
these materials at such a library. Alternately, if trainees want
to purchase their own materials, organizers of the UT study center
should facilitate their purchase of used modules.

4. Policy makers and program managers should be made aware
of the relatively high opportunlty costs experlenced by many UT
student dd 1 hel th

for is i
teachers w1
addltlon,

great, since, as mentione e number of SMP

T pray r r m

the fact that the fixed costs at UT are relatively high, increases
in the enrollment can lead to economies of scale that actually
reduce per student costs. If these reductions are passed on to the
trainee in the form of reduced fees and/or materials costs, new
incentives for student enrollment will be introduced, leading to
additional economies of scale and a new round of cost-cutting and
student incentives.
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The UT trainees studied, especially
gram, gain relatively little in terms
of improved mastery of subject matter and teaching skills.
Experiences in other countries (e.g., Sri Lanka) show that distance
education programs can have a large influence on both if there is
a considerable amount of tutorial support and feedback on student
assignments. For UT this implies that the D-II course should:

. (current exams are quite difficult and the pass level is only
nally above that for guessing; as such students could attain

that level after two or three attempts at the exam without even
studying a module!) ;
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THE PRE-SERVICE D-II PROGRAM CONDUCTED BY IKIPS/FKIPS

Our flndlngs
reveal that trainees at entry level have low levels of content mastery,
especially in mathematics (30-40%). Efforts should be made to find ways
of attracting more able candidates, perhaps by allowing those who have
applied for university places in math or science to opt for teachlng as
a second choice.

Our results show Language Program
operational costs to be higher than those for the Mathematics Program,
apparently a result of lower student-teacher ratios. This implies that
Language programs could handle a higher number of students with the same
number of staff members. Oon the other side of the equation, the
improvement in student test scores is not as high for Language as for
Math. Efforts should be made to discover the reasons for this and to
improve the effectiveness of the programs.

3. Although pre-service trainee costs are relatively low compared to
1nst1tutlonal costs, they are still higher than expected.

insights gained from such research will be valuable 1in and of
themselves, but in addition such research, if accompanied by adequate
research training and supervision, will provide the prospective teachers
with some of the tools they need in order to acquire professional
credits through the production of research in the future.

14



bek.)&, l
(@)
COSTS PER CREDIT HOUR: MATH

Pre~-Service and In-Service

60 ' 54
5o J ............................................................................................................................................................
33
0- 1 B 7
Capital Recurrent INSTITUTIONAL Private TOTAL OVERALL

Bl pre-Service (I/FKIP) In-Service (UT)

In Thousands ot Indonesian Rupiah.

(b)
COSTS PER CREDIT HOUR: LANGUAGE

Pre-Service and In-Service

7

Capital Recurrent INSTITUTIONAL Private TOTAL OVERALL

Il Pre-Service (I/FKIP) In-Service (UT)

In Thousands of Indonesian Rupiah.



Tobl. 2
(a)
TRAINEE SUBJECT MATTER MASTERY
Pre-Service |

Percentage

7
-
%
o
|

-
i
i

S

it

-

p)

<C

=

M- m “.”.“.”.“.”.“.”.H.”.”.“.”.H.“.“.“.”.“.”‘”

0 .“.“.“..“,...”.”,”..”.“.E“..“.x.”.x. m —
////////////// . 28 %////////////
B s I A\ R —_ b
. . =54
mmmmmmmmmmmmmmmmmmmmmmmm.”mm.mmmmmmmwmm m z [a1] P
5 - ”
. ] ............... _ W W
.memmmmﬁmm.wwmmmmmmmmmmmmmmmm m -

000000000
88888888

LANG PT MATH COMP LANG COMP

LANG SMP
V2 Exit Level

Entry Level
perience and

MATH SMP MATH PT



Tx!:/& 3
(a)

TEACHING SKILLS: UNDERSTANDING

Pre-Service Mathematics

Percentage

100

90 J....
80
70

60 e

50

40
Prog Ad CIl Mngmnt Media TL Inter Eval G&C Ave

—— Entry -+ EXxit

(b)
TEACHING SKILLS: UNDERSTANDING

Pre-Service Language

Percentage

80

80 +

70_'.

60

50_. .............................................................................................................................................................................

! ! ! !

40 .
Prog Ad Cl Mngmnt Media TL Inter Eval G&C Ave

——Entry —+ Exit



IRDle 1

(4a)

TEACHING SKILLS: UNDERSTANDING

In-Service Mathematics

0 Percentage

1 - | - 1 !

40
Prog Ad Cl Mngmnt Media  TL Inter Eval G&C Ave

—— Entry - +- Exit

Controlling for teaching experlence and
aoademio ability

[ b)
TEACHING SKILLS: UNDERSTANDING

In-Service Language

Percentage

100
GO e
80
70 .

60

60

[ | ! 1 1

40
Prog Ad Cl Mngmnt Media TL Inter Eval G&C Ave

—— Entry -+~ Exit

Controlling for teaching experience and
and academio ability

I



’IQ b[c 5
(@)
TEACHlNG SKILLS: MICRO-TEACHING

Pre-Service Mathematics

100_ ...........................................................................................................................................................................

1 2 3 4 5 6 7 8 9 10 1" 12 INDEX

—— Entry —+ - EXit
1. Lesson Plan 2. Clear Obj 3. Explanations 4. Organized
5. Relevance 6. Attentiveness 7. Visual Aids 8. Aotive
9. Seat Work 10. Checking Comp 11. Summary 12 Enthusiasm

(b)
TEACHING SKILLS: MICRO-TEACHING

Pre-Service Language

100_ ..........................................................................................................................................................................

20_ ...........................................................................................................................................................................

1 2 3 4 5 6 7 8 9 10 1 12 INDEX .

—— Entry —+ - EXit
1. Lesson Plan 2. Clear Obj 3. Explanations 4. Organized
5. Relevanoe 6. Attentiveness 7. Visual Aids 8. Active
9. Seat Work 10. Checking Comp 11. Summary 12 Enthusiasm



[able ©
(a)

TEACHING SKILLS: MICRO-TEACHING

In-Service Mathematics

100[_ ...........................................................................................................................................................................

20_ ..........................................................................................................................................................................

1 2 3 4 5 6 7 8 2 10 1 12 INDEX

—— Entry —+ - Exit
1. Lesson Plan 2. Clear Obj 3. Explanations 4. Organized
5. Relevance 6. Attentiveness 7. Visual Aids 8. Active
9. Seat Work 10. Cheoking Comp 11. Summary 12 Enthusiasm

(6)
TEACHING SKILLS: MICRO-TEACHING

In-Service Language

JRO [ et aeas

100 T T P /,k ...................................................................................................

20L ...........................................................................................................................................................................

1 2 3 4 5 6 7 8 9 10 " 12 INDEX

; — Entry -+ Exit
1. Lesson Plan 2. Clear Obj 3. Explanations 4. Organized
5. Relevanoe 6. Attentiveness 7. Visual Aids 8. Active
9. Seat Work 10. Checking Comp 11. Summary 12 Enthusiasm



TABLE 7
COST-EFFECTIVENESS OF THE DIFFERENT TEACHER EDUCATION PROGRAMS
(EXCLUDING PROFESSIONAL ATTITUDES)

DIFFERENCE IN TOTAL COST COST PER UNIT
COMPOSITE INDEX PER CYCLE DIFFERENCE
PROGRAM (Exit - Entry)
(a) (b) (b/a)
‘PRE=-SERVICE
Mathematics 22 4330 197
Langquage 13 4806 370
IN-SERVICE
Mathematics 5 1332 266
Language 12 1349 112



