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Abstract

The aim of this article was to classify The Indonesian Scholastic Aptitude Test or Tes Bakat
Skolastik (IBS) results for each subtest and describe scholastic aptitudes in each subtest. The
subject of this study was 30,125 prospective students who took the selection test in some
universities. Data analysis began by estimating testees’ ability using the Item Response Theory,
and benchmarking process using the scale anchoring method applying ASP.net web server
technology. The results of this research are four benchmarks (based on cutoff scores) on each
subtest, characters which differentiate potential for each benchmark, and measurement error on
each benchmark. The items netted give a description of the scholastic aptitude potential cleatly
and indicate uniqueness so that it could distinguish difference in potential between a lower bench
and a higher bench. At a higher bench, a higher level of reasoning power is required in analyzing
and processing needed information so that the individual concerned could do the problem
solving with the right solution. The items netted at a lower bench in the three subtests tend to be
few so that the error of measurement at such a bench still tends to be higher compared to that at
a higher bench.
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Introduction

Selection in relation to the entry of new
students into a university has always become
an important issue in several countries. It is
related to the criteria used in the acceptance
of new students who would study at the
university. The ratio of the number of student
candidates to the small student -capacity
causes the universities to be compulsorily se-
lective in choosing the candidates that would
be their new students. Besides, effectiveness
in the selection of new students is also an
important matter in higher educational system
because the quality of student candidates has
an effect on the internal efficiency and quality
of the educational program offered (Harman,
1994, p. 313). Effectiveness would be attained
when the selection system has an accuracy in
prediction so that it would have an effect on
efficiency in the economic aspect.

The selection activity for the entry of
new students into the university in Indonesia
generally uses an achievement test as a
reference for decision-making. An achieve-
ment test is designed to measure the result of
a learning or training program conducted in a
controlled condition (Anastasi, 1988, p. 411).
Only in 2009 the test of academic potential
started to be used as complement of the
achievement test. Though 2009 was the year
when the test of potential was nationally start-
ed to be in use, several universities had started
using it earlier.

The test of potential as part of the entry
test at the university is also used by developed
countries, such as the United States of Ameri-
ca, which uses a test of potential called the
Scholastic Aptitude Test (SAT). Sweden has
developed the Swedish Scholastic Aptitude
Test since 1977 (Wedman, 1994, p. 5). Also
known as SweSAT, it is designed as a selec-
tion test that is fair and in line with the future
success of student candidates if they are
accepted as new students at the university.
One of the institutions in Indonesia develop-
ing the test of potential is Centre of Educa-
tional Assessment, Office of Research and
Development, Ministry of Education and
Culture Republic of Indonesia. The develop-
ment has been conducted since 1990 and
since 2000 the test of academic potential has
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been named Tes Bakat Skolastik (‘Scholastic
Aptitude Test’).

The construction of the test of potential
ot Tes Bakat Skolastik (IBS) is based on
understanding of intelligence. Some research
indicates that the test of potential has a re-
lation with the intelligence test. The results of
research by Frey and Detterman (2003) show
that the correlation between SAT scores with
those of several IQ) tests ranges from 0.53 to
0.83, with this giving strong evidence that
SAT could also serve as intelligence test.
Intelligence and aptitude are cognitive abilities
possessed by every individual (Cohen &
Swerdlik, 2002, pp. 257, 301). Intelligence re-
fers to the intellectual ability which generally
functions in various fields of achievement,
while aptitude is a more specific ability used in
certain fields of achievement only (Berk,
2000, pp. 316-319). Aptitude serves to predict
one’s future success which requires special
ability.

The test of potential measures learners’
reasoning ability more than their memory.
The reasoning process is a more specific part
in the thinking process, with one, in reason-
ing, more frequently using the principles of
logic (Galotti, 2004, pp.391-392). Reason is
used to make a conclusion based on infot-
mation obtained. In reasoning, each individual
has his or her own ways. Psychologists con-
tinuously make explorations on general princi-
ples related to human experience not restrict-
ed to only one type of reasoning.

Conclusion-drawing models which are
related to one’s logic and thinking process
were developed by Johnson-Laird (Solso,
2001, pp.428-429). Some findings related to
one’s way in reasoning indicate the use of
premises in the form of phrases or in the
form of illustrations. The reasoning abilities
which are measured in TBS consist of verbal
reasoning and mathematics applying reason-
ing concepts. In line with the research by
Olatoye and Aderogba (2011), numerical and
verbal reasoning could together explain the
variance amounting to 38.8% in an aptitude
test and the coefficient of correlation between
verbal and numerical reasoning of up to
0.713. Numerical ability is the same in domain
as verbal ability and general aptitude.



Since 2001, TBS has been used by
several state universities as a part of selection.
TBS is also used in the selection of new em-
ployees at private agencies and several min-
istries. TBS consists of three subtests, namely,
verbal, quantitative, and reasoning subtests.
The three subtests measure the same ability,
namely, reasoning, presented in the form of
verbal logic, mathematical logic, and reason-
ing ability in evaluating the correctness of a
conclusion. The three subtests indicate a suf-
ficiently significant correlation and the highest
correlation is between the quantitative and
reasoning subtests (Azwar, 2008, p. 12). The
development of the TBS items is done in sev-
eral stages, starting with the stage of writing
the item grid through to the stage of item
storage in the bank of items.

The process of data analysis determines
the test items fit to enter the test-item bank.
The item analysis uses the Item Response
Theory (IRT) model. The estimation of the
testees’ ability (called latent trait) in IRT is
based on their response to test items. The
IRT model specifically describes the relation
between ability and item characteristic on one
side and the testee’s response to the test items
on the other. IRT has models which are not
limited to types, depending on the number of
parameters used to describe the test items.
Measurement in psychology and education is
usually of the same dimension with different
test items and also with different groups.

TBS uses different test packages to
measure different groups of people but the
dimension measured is the same. Hopefully,
the scores obtained from the test could be
used to compare one group with another. For
that purpose, the processing of test results
uses the model called IRT 1 PL or the Rasch
model. The Rasch model is called the one-
parameter logistic model because it contains
only one parameter related to the test item,
namely, level of difficulty. Therefore, this
model is known as a simple model in IRT
(Embretson & Reise, 2000, p.67). Even if
there is another factor having an effect on the
results, when we measure something that is
certain such as the right solution to a test
item, only one of the attributes of the two
factors is needed.
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With empirical data as the basis, it
would be difficult to separate the concepts of
level of difficulty and level of human ability.
Rasch gives a contribution in relation to this
matter by providing the Rasch model formula
using the concepts of statistical mathematics.
The dependent variable is the probability of a
person to successfully answer the test item i,
with the probability shown as P(Xis =1). The
logistic function for the Rasch model is as
follows:

I
P(Xs=1]6, B) = —pce B

1+ expi(Be—i]

(1)

In which 0s is a person’s ability, (i is the level
of item difficulty, and exp (0s — Bi) is the
natural antilog of the difference in score
between the person’s ability and level of item
difficulty. The level of item difficulty would
be obtained at the time the person’s ability to
answer correctly has the probability of 0.5.
The higher the level of item difficulty, the
higher the level of the person’s ability to an-
swer correctly with a probability of 0.5. Con-
sistent movement to the right along the ICC
(Item Characteristic Curve) indicates in-
creasingly more difficult items and increasing-
ly higher levels of ability.

Up to now, improvements have been
done continually and used as part of decision
making. All this time the test results an-
nounced have been in the form of only scores
without the accompaniment of interpretations
of the scores. The formulation of test result
interpretation depends on definitions of the
content, level, and cutoff score, which spe-
cifically describe the ability descriptor that
would be used as reference for policy makers
(Ferrara, Svetina, Skucha, & Davidson, 2011,
p.5). Deciding the cutoff score is part of
determining benchmarks in the test results.
Setting a bench could be done by deciding a
score to be used as reference. In setting a
cutoff score, consistency is requited among
educational policy makers and psychometry
experts (Bejar, 2008, p.4). At the level of high-
er education, benchmarks could be used as
tools in preparing students for the next teach-
ing and learning process and their chances in
pursuing a career. The benchmark of SAT
based on combined scores is 1550 (Wyatt,
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Kobrin, Wiley, Camara, & Proestler, 2011,
p.13). Participants attaining the benchnark (of
1550) have the advantages of, among others, a
greater possibility of enrolling at a higher edu-
cational institution with a length of study time
of 4 years (rather than 2 years), more pos-
sibility of survival up to the second and third
academic years, and having a higher FYGPA
(First-Year Grade Point Average).

One of the important components in
benchmarking is a set of performance stan-
dards based on testees’ response to questions
(Resnick, Nolan & Resnick, 1995, p.454). A
description of someone’s cognitive process
could be obtained by using as a basis for his
or her response to a test item given. The pro-
cess of developing the test and the procedure
of establishing performance standards are, in
nature, prospective (based on the descriptor
level to orient the test development), progres-
sive (based on the content and performance
standard articulated at each level), and predic-
tive (using the descriptor level of performance
and standards based on theory and empirical
evidence). With the setting of the two sys-
tems, decision makers could give accurate
decisions based on existing information by
using the right measurement and evaluation
methods.

The method which was employed to
define the level of someone’s ability and the
cutoff score related to the level is called stan-
dard setting. Standard setting is a part which
is integrated into the development of a test
instrument (Cizek & Bunch, 2007, p.247).
Standard setting is a method which is related
to the coherence between the educational
policy and the evaluation system in a country.
The activity of determining the standard or
cutoff score could be done by using some
methods. Most of the existing standard setting
methods could be categorized as continuum
models.

Continum models are divided in type
into models focusing on the test, or test-
centered models, and models focusing on
testees or examinee-centered models (Jaeger,
1989, p.492). The determination of a mini-
mum completeness criterion is determined
not only through government policies, but
also by the participants based on tests and

168 - REID, 2(2), December 2016

based on measuring instruments (Mardapi,
Hadi, & Retnawati, 2015, p.39). The test-
centered model is based on experts’ judgment
concerning the test used. The experts judge
the ability needed at each test item to estimate
someone’s ability according to the standards
that have been set. The examinee-centered
model is based on experts’ judgment in
grouping people according to level of ability
by using several external criteria outside the
test scores. The standard setting method is
developed to overcome problems in setting
performance standards. One of the methods
that could be used in setting the standards is
the scale anchoring method.

The scale anchoring method is one of
the methods of interpreting measurement re-
sults (in the form of scores) which describes
the ability and competence possessed by the
learners at several different values in a scale.
The making of the description is related to
behavior scale or item mapping. Item map-
ping starts with the concept of content refer-
encing which is introduced by Bock, et al.
(Kelly, 2002, p.377). Content referencing de-
scribes IRT and recommends the procedure
in which items are placed on a scale of re-
sponse probability to describe students’ ability
and comprehension. Item mapping is widely
used in interpreting assessments in a large
scale like the Young Adult literacy Survey,
National Adult Literacy Survey (NALS),
National Assessment of Educational Progress
(NAEP) and TIMSS (Trends in International
Mathematics and Science Study). The contin-
uation of the content referencing and item
mapping is called the scale anchoring method
(Beaton & Allen, 1992, pp.195-198). In this
method, several points in a scale are chosen
and then the test items fitting those points are
identified.

A test item would be declared fitting a
point (or anchor point) when most of the
learners related to the anchor point could do
the item concerned but those related to the
point under it could not do it. The distri-
bution of the test item group that could be
answered by most learners at each different
point is then studied to obtain a description
of ability at each point. Additional critera
would be used when there are only a few suit-



able test items so that the description of
someone’s ability would be more enriched.

Scale anchoring provides normative in-
formation of the knowledge that someone
masters based on a construct being measured
(Beaton & Allen, 1992, p.192). The basic idea
of scale anchoring is to know the ability that
someone possesses at a certain point in a scale
based on response to an item given and to pay
attention to other responses at an adjacent
point. The description of someone’s ability at
determined points might well be unreliable so
that one should be careful in determining the
points. The points chosen are called anchor
points or anchor levels. According to Forsyth
(1991), percentiles could be used to determine
the points. The procedure could be widely
applied on various scales with the purpose of
grouping or making a certain characteristic in
someone’s ability even with a test which is
noncognitive in nature or at least the scale is
an ordinal one (Beaton & Allen, 1992, p.191).
Thus, the method could also be used with the
test of potential.

Four numbers established as interna-
tional benchmarks used as anchor points are
the 25th, 50th, 75th, and 90th percentiles
(Martin, Mullis, Beaton, Gonzales, Smith &
Kelly, 1997; Mullis, Martin, Beaton, Gonzales,
Smith & Kelly, 1998). With the percentile
value as the basis, corresponding learners’
scores are determined. There is a possibility
for several test scores of learners not to be
exactly the same as these scores so that ranges
of scores plus and minus five are given. This
range contains students’ scores that are
homogenous and sufficiently concentrated at
each anchor point where adjacent levels are
sufficiently far from each other so that it
would hopefully enable recognition of inter-
level distinction.

The percentage of correct answers to
each item is calculated and the criteria as a
reference for the inclusion of the items in the
benchmark category are determined. A re-
sponse probability of 50% would result in an
item at an anchor point with the students
answering correctly and those, otherwise,
equaling each other. A response probability of
80% would result in an item that could be
answered correctly by 80% of the students
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but it would possibly become considered an
easy item. In order to overcome it, it is deter-
mined that the item is interpreted as being
mastered when the response probability is
65%.

In scale anchoring, the anchor item at
each level hopefully could distinguish adjacent
anchor points. To determine that, criteria are
needed to identify the item that should be
chosen to consider performance at more than
one anchor point. Additional criteria for per-
centage of students attached to a certain an-
chor point and that of those attached to the
anchor point right under it need to be deter-
mined. A criterion determined is that the re-
sponse probability is less 50%, meaning that
the students answering the item concerned in-
correctly would be more than those answering
it correctly. Anchor items are items that re-
flect learners’ conceptual knowledge and com-
prehension at different scale points expressed
with a high value of probability.

The description at each benchmark lev-
el had better imply that the students who
reach that point have a great possibility of
understanding and doing the item concerned.
The definition at each level should be careful-
ly considered so that it could distinguish the
levelof someone. Ideally, when the evaluation
program has a clear definition of a level and
intends to use the level, its establishment is
done early in the process of test development
(Perie, 2008, p.16). It would help the test
planner and the test user and also the policy
maker in reporting the level of a test that
could distinguish the ability and knowledge
that someone has.

Measurement results would be more
meaningful when the form of the report is
easily understood by various circles, able to
give policy makers accurate information, and
able to minimize the occurrence of errors in
interpretation. Interpretation of the potential
at each level is greatly needed by Puspendik
(Centre of Educational Assessment) in the
course of reporting test results to stakehold-
ers. A report of test results which includes a
description of someone’s potential would be
more meaningful when it also gives informa-
tion about errors in measurement. Accurate
calculations of measurement errors could be
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done by using the IRT approach (Geisinger &
McCormick, 2010, p.40).

IRT not only gives estimations of test
item and testee parameters but also considers
what the precision of each parameter esti-
mated is like. The use of information as a
term in this context was first raised by Fisher
in 1922 to indicate precision of estimation
(Keeves & Alagumalai, 1999, p.35). The func-
tion of what is termed information in this case
is to describe to what extent the model which
has been chosen (1PL, 2PL, or 3PL) is able to
give information concerning traits-level esti-
mation along a latent-traits scale. Thus, the
effectiveness of test or test item measurement
at each ability level would be able to be mea-
sured.

Mathematically, the information func-
tion of an item (IF) fulfills the following
equation.

li (0) = P8 (8) ?

L, (0) is the information of item i on 0,
P,"(8) is a derivation of P,(0) on 0, P,(0) is the
response function of the item, and Q;(8) = 1
- P,(0). (Hambleton, Swaminathan, & Rogers,
1991). Equation (2) would be more simple
when calculated by using Equation (3).

289 ai*(1- &)
——— P ——1
c[-l-9:"':'['-“_]:1:'[5[4-s""u'l'-“_hl:']

li (6) = (3)

When using IRT 1 PL,a =1 and ¢ = 0.

Based on formula (3), information
would be higher in level when the value of b
is close to 0. The information function of the
test is the accumulation of the information
function of the items and mathematically
fulfills Equation (4).

1(0)=21;(0) (4)

An amount of information given by the
test on 0 would be inversely proportional to a
precision of ability estimation called the stan-
dard error of measurement (SEM). The re-
lation between SEM and test information is
expressed as in Equation (5).
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SE(6) = = (5)

Based on Equation (5), the standard
error (of measurement) and the test informa-
tion are inversely related, with the greater the
information, the smaller SE would be. The
magnitude of measurement error depends on
the number of test items in the test and the
quality of the test.

This writing would discuss the classific-
ation of each subtest of TBS by using the
scale anchoring method, describe the scholas-
tic aptitude of each subtest of TBS according
to test item grouping, and estimate the mea-
surement error at each bench. The description
of the scholastic aptitude potential and stan-
dard error at each benchmark level could be
adopted as references for the test developers
so that the development of TBS items be-
comes more effective and efficient.

Method

In its design, the research which was
concerned here was descriptive in nature so
that it could describe and interpret an object
in accordance with the reality in existence.
By the means of descriptive research, a de-
scription of someone’s potential in line with
the benchmark level determined could be
obtained. The data used in the research were
obtained from the Center of Educational
Assessment, Institute of Research and De-
velopment, and Ministry of Education and
Culture.

The data originated in the results of the
selection test for new students’ entry into
state universities in Indonesia. The subjects
put under analysis were 36,125 in number.
The data were dichotomous in form, with any
right answer given the score of 1 and any
wrong answer given the score of 0. In addi-
tion to those raw data, the data that were
qualitative in nature were also compiled in the
form of an interpretation of analysis results by
means of holding FGD (focus group discus-
sion).

The test instrument in the form of the
scholastic aptitude test used consisted of 12
different test packages. Each package consist-
ed of 30 verbal subtest items, 20 quantitative



subtest items, and 31 reasoning subtest items.
The verbal subtest measured the verbal logic
ability, namely, the ability in solving problems
verbal in nature and containing language
elements. There were 4 verbal abilities mea-
sured, namely, synonymy, antonymy, analogy,
and reading comprehension. The quantitative
subtest measured reasoning or numerical logic
ability, namely, the ability to solve problems
related to numbers by using basic mathemat-
ical concepts. The quantitative subtest con-
sisted of sub-subtests of number sequences,
arithmetic and algebra, and geometry. The
reasoning subtest measured individual logic
abilities, including the ability to evaluate the
truth of a conclusion and the ability to use
logic to construct a conclusion. The reasoning
subtest was divided into three sub-subtests,
namely, those of logical, diagrammatic, and
analytical reasoning.

The benchmarking process was initiated
with an estimation of human ability by means
of the IRT approach using the Winsteps
program. Participants’ ability was expressed in
the form of a logit scale ranging from -4 to 4.
The values would further be converted by
using the mean of 300 and the standard de-
viation of 50. The benchmark setting was
conducted by using the scale anchoring meth-
od with the technology of the web server
ASP.net.

The benchmark setting was executed
through four stages. The first stage was of the
setting of the cutoff score at each bench. The
cutoff scores used in the research concerned
here were percentile 25 (bench 1), percentile
50 (bench 2), percentile 75 (bench 3), and per-
centile 90 (bench 4). The second stage was of
the grouping of test items according to cutoff
scores. After the cutoff scores were set, the
data of test participants’ responses to test
items were obtained. With those data as a
basis, the proportion of correct answers to
each test item was determined. The third stage
was of deciding the test items entering the
benches according to the criteria that had
been set. A test item would belong to a cer-
tain bench when most responses answer the
item correctly at the bench and answer it
wrongly at the bench under it. The fourth
stage was of deciding the descriptor of poten-
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tial at each bench. The descriptor setting was
done by holding FGD attended by resource
persons competent at TBS development.

The analysis stage after the benchmark
process was that of calculating the standard
error of measurement. It was calculated based
on the test information formula. The test in-
formation was obtained based on the group
of test items at each level obtained from the
benchmarking process above. The test infor-
mation was determined at the value of 6. The

0 value was obtained based on the score ob-
tained at the bench point (or cutoff score).

Findings and Discussion

The IRT analysis with the Winsteps
program had the purpose of making a conver-
sion table that would be used as a basis in
determining testees’ ability. The IRT analysis
was also done to discard test items that did
not fit according to the 1 PL model. The
analysis was done on several packages and
each package had a conversion table differing
from that of any of the other packages. After
testees’ ability was determined, the next thing
was making a file of the person’s response
and ability. The file would be used in deter-
mining the classification of TBS items by
using the c# program. The classification of
TBS items had the purpose of mapping the
test items according to the levels discussed in
previous sections. The results of the analysis
on the program classifying the TBS items can
be seen in Figure 1.

In Figure 1, the benches are in the col-
umn of description. At each bench, the value
of ability is presented according to the per-
centile. The grouping of test items at each
bench is presented in three colors, green indi-
cating the test items meeting the bench cri-
teria, yellow indicating those meeting the
almost-anchor criteria, and red indicating
those meeting the criteria of being too dif-
ficult to anchor.

Figure 1 presents the results of the ana-
lysis on the quantitative subtest of package 13.
Of 30 test items, 12 meet the bench criteria,
eight meet the almost-anchor criteria, and five
meet the criteria of being too difficult to
anchor. The classification of the results of
each subtest of TBS is presented in Table 1.
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Figure 1. Results of analysis on the program classifying TBS items

Table 1. Classification of TBS items at each bench

Subtes Bench SIGai Anchor Almost anchotr W diererle
scote to anchor
Verbal 1 320 60 15 0
2 340 6 5 31
3 360 14 14 45
4 380 6 14 40
Quantitave 1 280 5 3 0
2 310 6 7 3
3 340 11 12 23
4 370 12 17 25
Reasoning 1 340 52 11 0
2 370 19 9 24
3 400 18 16 18
4 430 10 8 25

With the results of analysis as the basis,
the test items meeting the anchor criteria at
each bench turned out to be only a few in
number. The verbal test items that could be
retained at benches 1, 2, 3, and 4 are 13.6%,
1.4%, 3.2%, and 1.4% of the 440 test items
analyzed. However, at each bench, the test
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items used in making the description of
potential could be netted. The quantitative
subtest items that the anchor criteria of
benches 1, 2, 3, and 4 could net are 1.8%,
2.2%, 3.9%, and 4.3% of the 280 items
analyzed. The reasoning subtest items that the
anchor criteria of benches 1, 2, 3, and 4 could
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Table 2. Description of potential in the verbal subtest

Bench Verbal Subtest
Synonymy Antonymy Analogy Reading
1 The individual is able to The individual is able to The individual is able ~ The individual is
determine a word in daily  identify a word in daily to identify analogies  able to know, men-
270 general use that is the general use that is the anto-  related respectively tion, or reexplain
equivalent of awordina  nym of a word in a set of to subject/concept-  something in a dis-
set of word choices that word choices which in- place, object-pro- course presented.
are also in daily general clude one of the equi- duct, and concept-
use and tend to have no valents of the identified example.
similarity in meaning with ~ word above.
each other.
2 The individual is able to The individual is able to The individual is able ~ The individual is
determine a word not in identify a word in daily to identify analogies  able to compre-
290 sufficient daily general use  general use which is the related respectively hend, interpret, and
which is the equivalent of  antonym of a word ina set  to concept-function  express with dif-
a word in a set of word of word choices that have and otherwise, and ferent words/sen-
choices that are in daily significantly different concept-ownership tences something in
general use and a part of ~ meanings, are in general and otherwise. a discourse pre-
them have a similarity in use, and tend to include no sented.
meaning. equivalent of the identified
word above.
3 The individual is able to The individual is able to The individual is able ~ The individual is
determine a word that is identify a word rarely used  to identify analogies ~ able to apply and
320 rarely used in daily life in daily life which is the that are respectively analyze something
which is the equivalent of  antonym of a word in a set  categorical in nature  in a discourse
a word in a set of word of word choices that have and related to two presented.
choices that are in daily significantly different concepts that are
general use with most of meanings, are in general mutually
them having a similarity in ~ use, and tend to include no  complementary.
meaning,. equivalent of the identified
word above.
4 The individual is able to The individual is able to The individual is able ~ The individual is
determine a word thatis  identify a word that is to identify analogies  able to make a
340 rarely used in daily life rarely used in daily life that are respectively synthesis and an

which is the equivalent of
a word in a set of word
choices that are rarely
used in daily life with
most or all of them
having a similarity in
meaning.

which is the antonym of a
word in a set of word
choices that have a
similarity in meaning, tend
to be rarely used, and
include no equivalent of
the identified word above.

synonymy and
antonymy in nature.

evaluation of
something in a
discourse
presented.

net are 17.6%, 6.4%, 6.1%, and 3.4% of the
296 items analyzed. The description of the
testees’ potential at each sub-subtest would be
made more in-depth by using other criteria.
However, the items meeting the anchor cri-
teria remain being the main references. The
setting of benches used the scores around the
mean of the results of analysis on all the
packages above.

The classification of TBS items per
subtest based on four international bench-
mark percentile values (Kelly, 2002, p.378)
resulted in four benches and a group of test

items at each bench. Based on the analysis,
the items netted at benches 3 and 4 turned
out to be greater in number compared to
those retained at benches 1 and 2. It could be
explained because the test packages analyzed
were those used for selection needs. In con-
structing test items into a test instrument, one
had better pay attention to the purpose of
giving the test and be able to anticipate the
distribution of the testees’ ability. A test
whose purpose is to be a selection instrument
should be able to net individuals with high
levels of ability.
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Table 3. Description of potential in the quantitative subtest

Quantitative Subtest

Bench Number Sequence Arithmetic & Algebra Geometry
1 The individual is able to  a. The individual is able to calculate a The individual is able to
240 determine the pattern of numerical operation (addition/ solve a problem in both
a number sequence subtraction) on whole numbers and picture and story form
which is a combination exponent numbers. involving simple two- or
of numerical operations.  b. The individual is able to solve a linear three-dimensional
equation of two variables which is geometrical shapes.
presented in a story form and uses whole
numbers.
c.  The individual is able to solve a
statistics problem in a diagrammatic form.
2 The individual is able to  a. The individual is able to solve a a. The individual is able to
280  solve a number sequence numerical computation using a solve a problem in plane
with 1 or 2 jumps each combination of numerical operations geometry involving a
time and by using (addition, subtraction, multiplication, or combination of two two-
combined numerical division) on whole numbers. dimensional shapes.
operations, such as, the b. The individual is able to solve a b. The individual is able to
addition of an computation related to a story involving a determine the volume of
exponented number number set. a solid shape (cubic or
each time. c. The individual is able to solve an rectangular) having
algebraic computation with one variable. different units.
d. The individual is able to solve a problem
with statistics (the mean score) presented
in graph or diagram form.
3 The individual is able to  a. The individual is able to calculate a a. The individual is able to
320  solve a number sequence computation in number ot story form calculate the magnitude
with 1 or 2 jumps each with a numerical operation of an angle in a
time by using a (addition/subtraction/division/multiplica geomettical shape.
combination of tion) on whole or rational numbers. b. The individual is able to
numerical operations so  b. The individual is able to solve a problem analyze information in a
that a pattern of another in algebra consisting of three unknown picture and use the
number sequence is variables. information in problem
formed in the number c. The individual is able to solve a problem solving.
sequence. with statistics (the mean score) presented  c. The individual is able to
in story form. calculate the area/volume
d. The individual is able to solve a problem of an object whose case
in a story involving arithmetic by making fits daily life.
an equation consisting of 2 variables and
using rational numbers.
4 The individual is able to  a. The individual is able to calculate a a. The individual is able to
360 solve a number sequence numerical computation by means of a use logical and

with 1 or 2 jumps each
time which is formed
from a multi-level
pattern.

combination of numerical operations and
a combination of number types (whole,
exponented, or rational).

b. The individual is able to determine the
relation involving two or three variables
and using rational numbers.

c. The individual is able to analyze and
process information of a problem in

statistics presented in story or graph form.

d. The individual is able to use logical and
mathematical reasoning to solve a
problem in arithmetic.

mathematical reasoning
to solve a problem in
two-dimensional
geometry in combined-
shapes or story form.

b. The individual is able to
use logical and
mathematical reasoning
to solve a problem in
three-dimensional
geometry in combined-
shapes or story form.
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Test items chosen for selection needs
are to be able to estimate testees having the
ability fitting cutoff scores with the pro-
bability of 0.5 in answering items correctly
(Hambleton & Swaminatan, 1985, p.229).
Thus, the proportion of items with moderate
and high levels of difficulty is greater when
compared to that of easy items when con-
structing TBS items. One of the consider-
ations is that the test takers are prospective
students at several state universities in Indo-
nesia. An effect resulting from this condition
is that the construction of the description of
potential at bench 1 becomes less perfect.

Based on the classification of test re-
sults in a previous section, the next step was
constructing the description of potential at
each bench. At this stage, the researcher was
helped by 10 people who were competent at
their field. Before the description making, a

Research and Evaluation in Education

preceding FGD was held between the
researchers. The description of the potential
in the verbal, quantitative, and and several
resource persons. reasoning subtests can be
seen in Table 2, Table 3, and Table 4.

With the description of potential at
each bench of the verbal, quantitative, and
reasoning subtests as the basis, it was found
that each bench had unique features. The
unique features of the verbal subtest were,
among others, (1) differences in degree of
generality in the use of words in daily life and
combination in category of answer choices,
(2) a pattern of relation occurring in items on
analogy, and (3) cognitive activity ranging
from memorization through to evaluation in
items on reading comprehension. Hayes
(1989) breaks down cognitive activity into
several stages: identifying the problem, repre-
senting the problem, planning the solution,

Table 4. Description of potential in reasoning subtest

Reasoning Subtest

Bench Logical Diagrammatic Analytical
1 The individual is able to The individual is able to determine the The individual is able
280 determine a conclusion based on  function of part relation between to use the information
two premises containing an objects differing in type/form/ needed for problem
argument that is, in nature, function/characteristic. solving.
general/universal/a common
postulate.
2 The individual is able to The individual is able to determine the The individual is able
310 determine a conclusion based on  function of part relation between to analyze and
two premises containing an objects that are the same in determine the
argument which is assumptive classification but different in function information needed
(supposition/assumption) in /form/characteristic. for problem solving.
nature and does not apply
universally/generally/com-
monly.
3 The individual is able to The individual is able to determine the The individual is able
340  determine a conclusion based on  function of part relation between living  to analyze and process
two premises containing an creatures or between abstract concepts the information
argument which is assumptive in  (like constructs of profession/status/ needed for problem
nature and does not apply condition/charactetistic). solving.
generally on all answer
alternatives using the two
premises.
4 The individual is able to The individual is able to determine the The individual is able
370  determine a conclusion based on  function of part relation between to analyze and process

two premises containing an
argument which is hypothetical
in nature.

objects-living creatures- concepts
simultaneously.

the information
needed for problem
solving with various
possible solutions.
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executing the plan, evaluating the plan, and
also evaluating the solution. According to the
TOEFL descriptor IBt for the reading test,
between low and high levels, there is a dif-
ference in understanding the sentence which
is expressed explicitly or implicitly, factually
or abstractly, and in the complexity of a
concept (Gomez, Noah, Schedl, Wright &
Yolkut, 2007, pp.424-437). The higher the
bench of the TBS item on discoutrse, the mote
the need for the evaluation stage of cognitive
activity for solution. Examples of items per
bench of the verbal subtest are presented as
follows.

Example 1. Item of Bench 1 in the Verbal
Subtest on reading.

Oceans have enchanted the human race
for thousands of years — perhaps since people
stood on the shore thinking of where waves
came from and what was there beyond the far
horizon. But at those times the sea was also
something feared. There reigned storm gods,
horrible creatures, and catastrophes. Only
after centuries do human beings dare to tra-
verse it far to the middle until the land is out
of sight.

The sea still enchants us though many
of its secrets have been revealed. We fly
across it without hesitation. Various cargo
ships traverse it, transporting food, fuels, raw
materials, and factory products. Modern fish-
ing ships hunt fishes and process them on
board. But in various places there are still
many traditional fishermen using nets from
sailing ships or sailboats. For scientists study-
ing the sea, the last 30 years have yielded
interesting and abundant new information. As
if in a detective story, gradually clues are
collected — from rocks at the sea bottom and
fossils on land, from modern volcanoes and
traces of magnetism in ancient rocks. And
from all those emerges a picture of a past
gigantic geological force — still changing the
sea bottom even now. Imagine a landscape
with mountains greater than the Himalayas,
plains defeating Africa and Asia in vastness,
and trenches that could swallow mountains.
That landscape exists — at the ocean bottom —
made by an awesome force that has been
tearing the FEarth’s rocky crust, and then
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shaking it and turning it inside out repeatedly
for millions of years.

The idea that continents shift is nothing
new. It was first expressed 130 years ago. But
at that time it was considered outrageous and
ridiculous and the idea was ignored. With the
passing of time, there was increasingly more
proof until the invention of the echo sounder
and the equipment to grip and open the
curtain in the 1960s.

Martin Bramwell “Ocean”

What made the condition at the bottom of
the ocean?

a. The movement of the Earth

b. A gigantic geological force*

c. The power of a sea-bottom creature

d. Huge animals of the sea bottom

e. Waves left by large boats

Example 2. Item of Bench 2 on Antonymy in
the Verbal Subtest

REDUCTION
a. profit

b. dividend

c. demand

d. addition*

e. advantage

Example 1 is a test item on discourse of
bench 1. According to that example, it is
hoped that someone could mention a fact,
definition, or concept found in the discourse
without having to do any analyzing activity.
The fact to be mentioned according to the
discourse is the process forming the condition
at the ocean bottom. Example 2 is a test item
on antonymy of bench 2. The word reduction
is a word in common use in education. It has
the sense of descent or decrease. The answer
choices given are also common in nature and
tend to have different meanings.

The description of the quantitative
subtest is differentiated into those of number
sequence, arithmetic and algebra, and geo-
metry. Each bench also has its own specific
characteristics. The characteristics are, among
others: (1) a complexity in the pattern forming
a number sequence, with the higher the
bench, the more complex the pattern occur-
ring in the series; (2) the mathematical opera-



tion, number type, number of variables in
equations and item material in the sub-subtest
of arithmetic and algebra; and (3) the geo-
metrical shapes in pictorial and narrative
items.

However, the cognitive process at
bench 3 and that at bench 4 are almost the
same in complexity so that no consistent
increase occurs. The results of research by
Ferrara, et al. (2011) also indicate that the
description of the cognitive and language
process in items on mathematics does not
consistently rise at levels 3, 4, and 5. A de-
scriptor that could not describe the ability that
should be mastered at each level causes lack
of clarity of what ability someone should
possess at each level. Several examples of the
quantitative subtest items at each bench are as
follows.

Example 3. Item of Bench 1 on Arithmetic
and Algebra in Quantitative Subtest

The diagram describes the level of final
education of every head of the family in an
RT (Rukun Tetangga or ’neighborhood com-
munity’) named RT. 03. If the number of the
families in RT. 03 is 72, how many of them
are those whose final education was SMP
(Sekolah  Menengah Pertama or ’junior high
school’)?

a. 10
b. 12*
c.15

| 1
d. 18
e. 32

Example 4. Item of Bench 2 on Geometry in
the Quantitative Subtest

PN

48cm

1,5cm
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The actual height of a house is 7 m. If, in a
drawing of the house, its height is 4.8 cm and
its width is 1.5 cm, its actual width is ....

a. 2.188 m*
b. 2240 m
c. 21.88 m
d. 2240 m
e. 224 m

In Example 3, an item of arithmetic and
algebra at bench 1, the potential measured is
in solving a statistics item in the form of a
circular diagram. The item becomes an easy
one for an individual because the individual
directly uses the information obtained from
the diagram without having to make a mathe-
matical equation. The item on geometry in
Example 4 is also a geometry item of bench 2.
It is hoped that, in dealing with the item, an
individual could solve a problem in geometry
concerning an already modified two-dimen-
sional drawing of an object.

Based on the description of potential in
reasoning previously discussed, the specific
characteristics ~ distinguishing the benches
from each other are: (1) the nature of the pre-
mise in the sub-subtest on logic and the draw-
ing of a conclusion based on two premises
given; (2) the characteristic of the subject-
concept relation in the diagram item; and (3)
the cognitive process in the sub-subtest on
analyticality, starting from the using until pro-
cessing information in order to obtain a
solution. The following are examples of items
of certain benches in the reasoning subtest.

Example 5. Item of Bench 1 on Logic

All motorcycle riders must wear a yellow

helmet.

All female motorcycle riders wear gloves.

a. A number of motorcycle riders do not
wear a yellow helmet though they wear
gloves.

b. All motorcycle riders do not wear gloves.

c. A number of motorcycle riders wear nei-
ther a helmet nor gloves.

d. There are motorcycle riders who wear a
yellow helmet but they do not wear
gloves.*

e. A number of motorcycle riders do not
wear a helmet and do not wear gloves.
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Example 6. Item of Bench 2 on Analyticality

The results of a geological survey in
several regions in Africa indicate that there are
several volcanoes that are still active with a
division as follows. A volcano which is highly
active has an activeness scale above 7, one
which is moderately active has an activeness
scale ranging from 4 to 7, and one which is of
a low level in being active has an activeness
scale of less than 4. It is found that Mount H
has an activeness scale of 5, Mount K has an
activeness scale 4 points higher than that of
Mount H, Mount A is below Mount K with a
difference of 3 points below its activeness
scale while Mount W has an activeness scale 5
points above that of Mount S, which has an
activeness scale 3 points below that of Mount

A.

So the right statement is ... .

a. Mounts H and W are volcanoes with
moderate activeness.

b. Mounts K and A are volcanoes which are
highly active.

c. Mount H is higher in level of activeness
than Mount W.

d. Mounts A and H are volcanoes with
moderate activeness.*

e. Mount K is lower in level of activeness
than Mount W.

Examples 5 and 6 are respectively items
on logicality and analyticality. The premise
given in Example 5 is general and factual in
nature and describes the obligation of motor-
cycle riders. With that condition, it could be
easier for an individual to draw a conclusion.
The item on analyticality in Example 6 mea-
sures an individual in analyzing and deter-
mining the information being used. The indi-
vidual could determine the activeness of a
volcano based on the criteria available and
make an analysis to decide which volcano fits
the criteria the most. The error of measure-
ment at the university level was also deter-
mined based on the value of the information
function of the test. The results of the analysis
on the error of measurement at the benches
can be seen in Table 5.

The mean of the error of measurement
at each bench in the verbal subtest is 0.22,
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that in the quantitative subtest is 0.31, and
that in the reasoning subtest is 0.21. The error
of measurement of the quatitative subtest at
bench 1 is still sufficiently high; it is also
caused by the smallness of the number of
items retained at the bench. The case is dif-
ferent from the reasoning subtest; there the
error of measurement at bench 1 is the small-
est compared to that at any of the other
benches. According to the classification re-
sults, the items retained at that bench are
sufficiently great in number.

Table 5. Error of Measurement

Sub
Verbal Quantitative Reasoning
Bench
Bench 1 0.25 0.47 0.19
Bench 2 0.22 0.33 0.22
Bench 3 0.20 0.24 0.20
Bench 4 0.22 0.18 0.25

With the analysis on the error of mea-
surement at each bench as the basis, it is
found that the error of measurement at a the
lower bench tends to be higher except that at
bench 1 of the subtest on reasoning. A factor
causing it is that at a lower bench the items
retained are only a few in number so that the
test information given is also little in amount.
The small value of the test information causes
the error of measurement to become greater.
The proportion of items with low difficulty
levels is smaller compared to that of items
with high difficulty levels because the test
package is used as a selection instrument.
Another factor is the existence of difference
between human ability and the difficulty level
of the items retained so that the resulting test
information becomes little in amount.

Conclusion and Suggestion

Conclusion

With the results of the analysis and
discussion as the basis, the following conclu-
sion could be drawn. (1) The classification of
TBS with the method of scale anchoring is
able to group the TBS items into four bench-
es. The items netted give a description of the
scholastic aptitude potential clearly and are



able to distinguish difference in cognitive pro-
cess between a lower bench and a higher
bench. (2) The description of the potential at
each bench indicates uniqueness so that it
could distinguish difference in potential be-
tween a lower bench and a higher bench. Ata
higher bench, a higher level of reasoning
power is required in analyzing and processing
needed information so that the individual
concerned could do the problem solving with
the right solution; (3) The items netted at a
lower bench in the three subtests tend to be
few so that the error of measurement at such
a bench still tends to be higher compared to
that at a higher bench.

Suggestion

Based on the objective, significance,
and conclusion of the research, it is suggested
that other researchers who are interested in
the benchmarking process conduct related re-
search on another class subject. This sugges-
tion is offered with the consideration that
each class subject possesses its own unique-
ness.
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