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Abstract

The study is to describe: (1) the quality of the Junior High School Mathematics School
Examination Test for the 2015/2016 Academic Year in Kabupaten Bangkalan based on the test item
qualitative analysis, (2) the quality of the Junior High School Mathematics School Examination Test
for the 2015/2016 Academic Year in Kabupaten Bangkalan based on the test item quantitative
analysis, and (3) the Junior High School Mathematics School Test equating for the 2015/2016
Academic Year in Kabupaten Bangkalan. A test is said to be qualified if the test fulfills the criteria of
validity, reliability, and good characteristic. A test is said to be equivalent if the scores of the test that
has been conducted might be exchanged to those of the other test. The data were taken from the school
examination script complete with the students’ answer sheets. The qualitative data analysis was
conducted by means of the expert judgement. On the other hand, the guantitative data analysis
was conducted by means of the Classical Test Theory by Iteman and the Item Response Theory by
BilogMG. These programs were implemented in order to define the test quality quantitatively. Then,
in order to analyze the equivalence among the test the series, the researcher implemented item-
characteristic curves. These curves were drawn by means of Geogebra. The results of the study have
shown that: (1) qualitatively, the quality of mathematics school examination test plan is quite good
while the school examination quality is quite good but not so good; (2) quantitatively, the school
examination test quality is good, and (3) for the test equating, based on the item-characteristic curves
the school examination tests are equal.

Keywords: test quality, qualitative analysis, quantitative analysis, tests equating, classical test theory,
item response theory, test characteristic curve.
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INTRODUCTION that test is an important measurement tool for
assessing the quality of learning. The sensitivity
of a test that has been designed by the teachers
is implemented in order to look for the evidence
on the effectiveness of the learning process that
has been carried out.

A well-qualified test is designed based on
the test-designing procedures. Allen & Yen
(1979, p.118) states that all who designs tests
should pay attention to the organization test
procedures. Unfortunately, the Subject Teachers
Forum (MGMP, Musyawarah Guru Mata
Pelajaran) for the Junior High School in
Bangkalan as the compiling team of Junior High
School Mathematic Examination Test for the
2015/2016 Academic Year has given less

Assessment is an important part in ensur-
ing quality of educational outcome. According
to Budiman & Jailani (2014, p.140), the quality
of learning outcome assessment instruments
directly affects the accuracy on the status of
students’ learning outcomes achievement.
Meanwhile, according to the NCTM (2000,
p.22), good assessment might increase the
learning process of learners. One of the
characteristics for a good assessment is that the
good assessment makes use of a good measuring
tool, which is able to convey the message to
learners. The measuring tool which is commonly
used in educational assessment is the test.
Regarding the test, Phopam (2009, p.42) states
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attention to the test procedure organization.
Based on the interview with the Head of Junior
High School/Senior High School Curriculum in
Bangkalan on August 20", 2015 the researcher
has found that from one year to another the
compilers of Junior High School Mathematic
Examination Test only designed the tests
without any item analysis.

The test that has been administered into
the the Junior High School Mathematic
Examination Test in Bangkalan is the multiple
choice one. The multiple choice test-design has
been selected because the test participants are
more motivated in completing the multiple
choice test items rather than the essay test items.
In relation to the problem, Jailani & Retnawati
(2016, p.5) states that the test participants tend
to be lazy, be unconfident, and be difficulty to
complete the essay test item. Similarly,
according Nitko & Brookhart (2011, p.166), a
multiple-choice item consists of one or more
introductory sentences followed by a list of two
or more suggested responses which is easier to
comprehend. In completing the multiple choice
test design, the test participants must choose the
correct answer among the options of the answers
that has been provided.

The Junior High School Mathematic
Examination Test in Bangkalan has been
designed without analyzing the produced test
which quality and equality has not known.
According to Popham (2009, p.51), the useful-
ness of an educational test for particular assess-
ment functions should be judged according to
the following four factors: reliability, validity,
bias and instructional sensitivity. Similarly,
Salvia, Ysseldyke, and Bolt (2010, p.141) state
that teachers should develop technically
adequate assessment procedures. Two aspects of
this adequacy are especially important: content
validity and reliability. Therefore, the teachers
should develop a test based on the assessment
procedure. The two important aspects of the
tests that have been developed are validity and
reliability. With regards to the validity and
reliability, Nurlita (2015, p.42) states that the
characteristics (validity, reliability, discrimina-
tion index and difficulty index) of a good test
should be achieved. In other words, a test is said
to be well-qualified if the test has good validity,
reliability and other characteristics. The other
characteristics of a good test, then, might
include discrimination index, index of difficulty,
distractor effectiveness, model of fit and
guessing.

In order to define the quality of Junior
High School Mathematic Examination test in
Bangkalan, an analysis should be conducted in
order to make sure that the examination test that
has been implemented is able to provide
information about the quality of each item on
the test. The analysis should be conducted by
means of qualitative and quantitative analysis.
The test item qualitative analysis should be
conducted by the experts. On the contrary, in
conducting the tes item qualitative analysis
toward the multiple choice test design the
teachers might implement the following criteria:

Table 1. Qualitative Analysis Criteria of
Multiple Choice Test Item

Aspect Criteria of Analysis
Material Matching the item and learning
indicator
Matching the item and learning
targets

The correct answer to one item is
independent of the correct answers
the other item

Each alternative answer is plausible
There is only one correct answer
Pictures, graphs, tables and sentences
are understandable

Avoid using negative words in the
stem

Make the stem as brief as possible
Place alternative answer in logical or
numerical order

All of the alternatives answer are
homogeneous

Avoid using "all of the above" or
"none of the above" as much as
possible

Matching the item and the Bahasa
Indonesia rules

The  vocabulary and
structure are at a
understandable

Construction

Language

sentence
relatively

According to Miller, Linn & Gronlund
(2009, p.150), there are some checklists that
might used in reviewing the test gratings. The
checklists are as follows: (1) whether the tests
plan are suitable with purpose of the test; (2)
whether the tests plan show domain competence
to be measured; (3) whether the gratings test
shows the learning outcomes which will be
measured; (4) whether the test item plan
measures more than one purpose of learning; (5)
whether the test format in the grating test is
suitable to the learning outcomes that will be
measured; (6) whether the indicators in the tests
plan might be made on the item tests; (7)
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whether the test item in the tests plan has
represented the desirable competence; and (8)
whether all the tests plan are suitable with the
results that will be desired. Based on the above
opinion the researcher would like to concude the
criteria for the grating test assessment. The
criteria for the grating test plan are: (1) the
grating test plan should correspond to the
learning objectives; (2) the grating test plan
should display the competence that will be
achieved; and (3) the grating test plan should be
easy to understand.

A qualitative analysis toward the test
material will produce the content validity.
According to Allen & Yen (1979, p.95), content
validity is established through a rational analysis
of the content of a test and its determination is
based on individual, subjective judgment. In
order to assess the expert agreeement in proving
the content validity, the researcher will
implement the validity index is. According to
Aiken (1980, p.956) and Retnawati (2016, p.18)
the formula for determining the validity index is
as follows:

_ Is

“n(c-1)
V is the index validity of the test item. s is the
assigned score by experts minus the lowest score
in that category (s = r - ro, where r is the
assigned score by experts and rq is the lowest
score in the category). n is the number of
experts. Last but not the least ¢ is the number of
categories that might be selected by an expert.

In addition to the content validity, another
validity that will be required within a test is the
criteria validity. For determining the validity
criteria in the study, the researcher will
implement the predictive validity. According to
Ary, Jacobs, Sorensen, & Razavieh (2010,
p.229), predictive validity evidence is the
relationship between scores on a measure and
criterion scores available at a future time. For
obtaining predictive validity coefficients the
researcher will implement the coefficient of
correlation between the test scores and the score
criteria; the coefficient of correlation will be the
clues for the relationship between test scores
with the score criteria. According Urbina (2014,
p.207), in order to obtain the validity coefficient
(ryy) a researcher should implement the product
moment correlation as follows:

DXy

" = (N -1)SD,)(SD,)

Iy is correlation of product moment. N is the
number of test participants. SDy is the standard
deviation of test scores. Finally, SDy is the
standard deviation of score criteria.

There are two approaches to the quan-
titative analysis test, namely the classical test
theory and the item response theory. According
Mardapi (2012, p.198), the classical test theory
is a theory that makes use of the simple
mathematic model in order to show the relation-
ship among the observation score, the actual
score and the error score. The assumptions in
classical test theory might be developed into
various formulas that are useful for making
measurements. The resulting formulas from the
classical test theory will be the characteristics of
test items such as reliability, discrimination
index, the index of difficulties and distractor
effectiveness. Meanwhile, according to DeMars
(2010: p.3) the item response theory (IRT)
models is shown by the relationship between the
ability or the trait (symbolized by#) that has
been measured by the instrument and the item
response. Similarly, Retnawati (2014, 93) states
that equalization is a process of linking the test
scores that have been statistically and
conceptually intended to be interchangeable. In
short, the item response theory is a model that
shows the relationship between the ability or the
trait (symbolized by ) as having been measured
by the instrument and the response item.

The quantitative analysis approach to
classical test theory test that serves to determine
the test characteristics includes reliability,
discrimination index, index of difficulty and
distractor effectiveness. On the other hand, the
guantitative analysis approach to the item res-
ponse theory approach that serves to investigate
the test includes model of fit discrimination
index, index of difficulty and guessing.

Reliability is a coefficient of correlation
that shows the test power in terms of con-
sistency within the measurement test results. A
test is said to have a high reliability if the test
provides the consistent results. According
Faremi (2016, p.60), reliability is all about the
consistency, stability, dependability and predict-
ability of any research instrument or test which
can be estimated using test-retest, split-half,
parallel/equivalent, KR-2021 and cronbach
alpha.

A test item discrimination index refers to
the ability of an item in distinguishing the test
takers who have high grades and the test takers
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who have low grades. The test item discrimina-
tion index is based on the opinion of Kubiszyn
& Borich (2003, p.198): discrimination index
measures the extent to which a test item discri-
minates or differentiates between students who
do well on the overall test and those who do not
do well on the overall test. Discrimination index
is a test item characteristics that distinguish
between test takers who answered all the test
well and which are not. Discrimination index is
divided into three categories: positive, negative
and zero.

Difficulty index, on the other hand, refers
to the proportion of test takers who respond to
the test items correctly. The difficulty index is
based on the opinion by Chauhan (2015,
p.1608): “difficulty index also called ease index,
describes the percentage of students who
correctly answered the item”. The difficulty
index also describes the percentage of students
who answered test items correctly.

After the test characteristics have been
found, the test quality will also be found. Then,
the equality test will be known as well.
According to von Davier (2011, p.23), equating
is the strongest form of linking between the
scores on two tests. Equating may be viewed as
a form of scale aligning very strong in which
requirements are placed on the tests being
linked. Equating is the best form that links the
scores to the two tests. Equating might also be
seen as a form of test scale allignment that has
very good relationship within the similar tests.

Based on the explanation, the study is to
describe: (1) the quality of the Junior High
School Mathematics School Examination Test in
Bangkalan; and (2) the Junior High School
Mathematics School Test equating in Kabupaten
Bangkalan.

METHOD

The study was a document analysis that
made use of descriptive quantitative approach.
The study was conducted on April-May 2016
(the implementation of Junior High School
Mathematics Examination for the 2015/2016
Academic Year in Bangkalan). The research site
then was on the junior high schools around the
Regency of Bangkalan area.

The population in the study was the
participants of Junior High School Mathematics
Examination for the 2015/2016 Academic Year
in the Regency of Bangkalan. The participant
number was 6,575 respondents who had been
selected from 56 junior high schools. The

sampling technique that had been used was the
proportional stratified random sampling. The
sample number in each stratum was determined
based on the Kricjie Table. The results of
sample selection were presented in Table 2 as
follows.

Table 2. The Number of Samples

Strata School Subject Sample
Number Number  Number
City 22 3601 656
Non City 34 2974 477

The setting that had been implemented in
the study was the field study. Field study is a
research setting that tests a variety of factors
within natural conditions in which the activity
takes place normally and almost no involvement
of researcher. In order to maximize the setting,
the researcher designed several procedures. The
procedures might be described as following:

‘ Documentation |
I

¥

L]

Test Plan and Test Result
Test
Qualitative Quantitative
Analysis Analvsis
Expert Classical Test Item Response
Judgement Theory Theory
[} ¥ [}
| Result | ‘ Result ‘
[ |
1
| Tests Quality ‘
|

‘ Tests Equating ‘

Figure 1. Research Procedures

The necessary data for the study were
collected by means of documentation. The
documentation technique had been implemented
in the study in order to collect the documents
related to the instrument and the answer sheet of
Junior High School Mathematics Examination
for the 2015/2016 Academic Year in the
Regency of Bangkalan.

The data analysis techniques that would
be implemented in the study included the quali-
tative analysis, the quantitative analysis and the
equating analysis tests. The qualitative analysis
included the gratings qualitative analysis and the
Junior High School Mathematics Examination in
the Regency of Bangkalan. The criteria of test
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quality based on the qualitative study might be

shown in Table 3.

Table 3. Test Quality Criteria Based on
Qualitative Analysis

Table 5. Reliability Criteria

Reliability Index Criteria
0.81-1.00 Very good
0.61-0.80 Good
0.41-0.60 Quite
0.21-0.40 Poor
0.00-0.20 Very poor

The method that the researcher imple-
mented in estimating the discrimination index
was the biserial correlation point. According
Mardapi (2005, p.5) and Ebel and Frisbie (1991,
p.232), the determination toward the functioning
of a discrimination index test items should be as
provided in the following Table 6.

Table 6. Discrimination Index Criteria

Discriminat Criteria
Index
>0.30 Good and acceptable
0.20-0.30 Quite good and need repairing
<0.20 Noot good and not acceptable

o Item Test Test Plan
Criteria Aspect Aspect
The test items  The test items have the
have all following aspects:
material, capability to match the
construction test plan to the learning
Good  and language targets, the capability to
aspects cover the important
competences and the
capability to make the
test plan understandable
The test items  The test items have the
. have all following aspect: the
Quite - -
Good material capability to the_test
aspects plan to the learning
targets
The test items ~ The test items do not
do not have have the following
Not . A
Good M€ of the aspect: the capability to
material match the test plan to
aspects the learning targets

Then, the quantitative analysis included
the evidence of validity, the approach of classic-
al test theory and the item response theory. The
evidence of validity included the content vali-
dity and criteria validity. After having attained
the content validity and the criteria validity, the
researcher would like to conduct the categoriza-
tion. According to Urbina (2014, p.208), the
validity category would be provided as in the
following Table 4.

Table 4. Validity Criteria

Validity Coefficients
0.40-1.00 Acceptable
0.00 - 0.39 Not Acceptable

Next, the analysis by means of classical
test theory approach included the analysis of test
characteristics that consisted of: reliability, dis-
crimination index, difficulty index and distractor
effectiveness. For the test reliability estimation,
the researcher made use of the Kuder-
Richardson Formula 20 (KR-20). According to
Miller, Linn & Gronlund (2009, p.110), the
reliability index category should be based on the
correlation coefficients in Table 5.

Validity Criteria

The method that the researcher
implemented in estimating the difficulty index
was the proportion of correct answer. According
to Allen & Yen (1979, p.121) and Mardapi
(2012, p.186), the determination of difficulty
index test items should be as provided in the
following Table 7.

Table 7. Difficulty Index Criteria

Difficulty Index Criteria

>0.70 Easy and not good
0.30-0.70 Medium and good
<0.30 Hard and not good

According to Attali & Bar-Hillel (2003,
p.123), distractor is said to be effective if it was
chosen at least by 5% of all the participants test
and have a negative biserial correlation point.
Ineffective distractor should be replaced with
others that may be more interesting for partici-
pants who have not mastered the knowledge in
test items to choose the distractor.

The second quantitative analysis that the
researcher implemented was the item response
theory approach. The criteria for the test item
based on the item response theory by Hambleton
& Swaminathan (1985, p.36), and Gunartha,
Kartowagiran, & Suardiman (2014, p.36) were
as follows:
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Table 8. Item Response Theory Criteria

PL Criteria
Good Quite Good Not Decision
1-PL p>0.05 p>0.05 p <0.05
-2.00<b<2.00 b <-2.000rb>2.00
2-PL p>0.05 p>0.05 p <0.05
0<a<2.00 Have not a or
-2<b<2.00 b criteria
3-PL p>0.05 p>0.05 p <0.05
0<a<2.00 Have not a, b
-2.00<b<2.00 or c criteria
€<0.25

To determine the test equating the
research wold implement the test characteristic
curve. According to Retnawati (2015, p.279),
the two packages of tests would be equal if the
characteristic curves from two test packages had
been adjacent.

RESULTS AND DISCUSSION

The Quality of the Tests Based on the
Qualitative Analysis

The results of the test plan qualitative
analysis for each package examination test
Junior High School Mathematics Examination in
Bangkalan were as follows:

Table 9 showed that test plan of Junior
High School Mathematics Examination in the
Regency of Bangkalan had fallen into the “Quite
Good” or “Fit for Use” with revision.

The results of qualitative analysis toward
the material aspects, the construction and the
language for each package Junior High School
Mathematics Examination that consisted of 40
items test showed that there had been some tests
which did not possessed each criteria. The
complete results from the analysis toward
qualitative aspects of material, construction and
languages were presented in the following Table
10.

Table 9. Test Plan Qualitative Analysis Result

Package Result
Rater 1 Rater 2 Rater 3
41 Quite Quite Quite
42 Quite Quite Quite
43 Not good Quite Quite
44 Good Quite Quite
45 Good Quite Quite

Table 10. 41 Package Qualitative Analysis Result

Criteria Number of Items
Good -
Quite Good 2, 3,5, 6, 11, 13, 18, 22, 23, 24, 25, 27, 28, 30, 31, 33, 34, 35, 36, 38, 39, 40
Not Good 1,4,7,8,9, 10,12, 14, 15, 16, 17, 19, 20, 21, 26, 29, 32, 37
Table 11. 42 Package Qualitative Analysis Result
Criteria Number of Items
Good 18, 25, 33, 34, 36
Quite Good 2,3,5,6,11,12, 13, 14, 21, 22, 23, 24, 27, 28, 31, 35, 38, 39, 40
Not Good 1,4,7,8,9, 10, 15, 16, 17, 19, 20, 26, 29, 30, 32, 37
Table 12. 43 Package Qualitative Analysis Result
Criteria Number of Items
Good 10
QuiteGood 1,2,5,6,7,8,9,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 24, 25, 26, 27, 28, 29, 30, 31, 36,
38, 40
Not Good 3,4, 22, 23, 31, 32, 33, 34, 35, 37, 39
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Table 13. 44 Package Qualitative Analysis Result

Criteria

Number of Items

Good 17

Quite Good 2, 6, 11, 14, 15, 16, 18, 19, 22, 24, 25, 29, 30, 32, 35, 37, 39

Not Good 1,3,4,5,7,8,9,10,12,13, 20, 21, 23, 26, 27, 28, 31, 33, 34, 36, 38, 40
Table 14. 45 Package Qualitative Analysis Result
Criteria Number of Items
Good -
Quite Good 2, 6,9, 11, 13, 15, 16, 17, 18, 19, 21, 25, 28, 31, 32
Not Good 1,3,5,7,8,10,12, 14, 20, 22, 23, 24, 26, 27, 29, 30, 33, 34, 35, 36, 37, 38, 39, 40

The results displayed in the Table 10
indicated that there had been 45.00% items of
the 41 packages that did not have good quality
in terms of material. Then, there had been more
than 55% items test that had quite good quality
with minor revisions in terms of construction
and language.

Next, the results displayed in the Table 11
showed that there had been 12.50% items of the
42 packages that did not have good quality in
terms of material, construction and language. On
the other hand, there had been 47.5% items that
had quite good quality with minor revisions in
terms of construction and language. The
remaining 40% of these items did not have good
quality because these items did not fulfill the
material criteria (both in terms of indicator
suitability and of the use of alternatives).

Furthermore, the results displayed in the
Table 12 showed that there had been 2.50%
items of the 43 packages that did not have good
quality in terms of of material, construction and
language. On the contrary, there had been 70%
items that had quite good quality with minor
revisions in terms of construction and language.
The remaining 27.50% the items did not have
good quality because these items did not fulfill
the material criteria (in terms of indicators suita-
bility, of incompatibility with the test objective
and the use of alternatives).

The results displayed in the Table 13
showed that there had been 2.50 % items of 44
packages that had good quality. Then, there had
been 42.50 % of these items that had quite good
quality with minor revisions in terms of
construction and language. The remaining
55.00% of these items did not have good quality
because they did not fulfill the material criteria
(both in terms of indicators suitability or and of
the use of alternatives).

Last but not the least, the results displayed
in the Table 14 showed that there had been
37.50 % of these items had good quality with

minor revisions in terms of construction and
language. The remaining 62.50 % of these items
did not have good quality because they did not
fulfill the material criteria (both in terms of
either indicators suitability and of the use of
alternatives).

The Test Quality Based on the Quantitative
Analysis

Evidence-Based on Content Validity

The evidence-based on content validity
proved the test validity toward the test material
by the experts. In the study, the researcher and
two experts performed the evidence-based
content validity test within the mathematic
evaluation. The results of the evidence-basec
content validity test toward the Junior High
School Mathematic Examination in the Regency
of Bangkalan for each package would be
provided as follows.

Table 15. Contents Validity Result

Averg  Averg Averg
Pack Rater Rater Rater s V
1 2 3

41 4.30 4.80 475 10.85 0.90
42 4.55 4.93 475 1123 094
43 4.25 5.00 493 11.18 0.93
44 3.73 4.40 458 970 0.81
45 3.45 4.98 455 998 0.83

Based on the results displayed in the
Table 15, the researcher found that the content
validity for each package for the Regency of
Bangkalan Area belonged to the “Acceptable”
category. The content validity might be seen
from the test index validity (V) for each package
that had been bigger than 0.40 (V > 0.40).

Evidence Based on Criteria Validity

The evidence-based on criteria validity
test was conducted by correlating the test to the
other standardized tests. In relation to the
evidence-based on criteria validity test, the study
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applied the predictive validity proof in which the
Junior High School Mathematic Examination
served as the predictor and the Junior High
School Mathematics National Examination
served as the criteria. The evidence-based on
criteria validity test made use of the correlation
coefficient (validation coefficient) between the
scores of the school test and those of national
the examination. The results of the predictive
validity evidence would be displayed in the
following table.

Table 16. Predictive Validity Result

Package Validity Coefficient (r,)
41 0.525
42 0.528
43 0.555
44 0.485
45 0.496

Based on the results displayed in the
Table 16, the researcher found that all packages
of the Junior High School Mathematics
Examination for the Regency of Bangkalan area
had been accepted in terms of proving the
criteria validity. The reason was that the validity
coefficient of each package in the validation test
had been bigger than 0.40 (> 0.40).

The Test Quality Based on the Classical Test
Theory

Based on the estimates generated by the
KR-20 techniques for the analysis of each test
package in the Junior High School Mathematics
Examination, the researcher obtained the
reliability index as follows.

Table 17. Reliability Index

Package Reliability Index
41 0.917
42 0.921
43 0.907
44 0.913
45 0.910

Based on the results displayed in the
Table 17, the researcher found that all packages
in the Junior High School Mathematics
Examination within the Regency of Bangkalan
area belonged to the “Very High” category in
terms of reliability estimation. The reason was
that value of reliability index of each test
package had been bigger than 0.81 (> 0.81).

Based on the output generated by the
Microcat Iteman software, the discrimination
index for each pakacged of Junior High School
Mathematics Examination conducted in the
Regency of Bangkalan might be seen from the
correlation point biserial. The discrimination
index in each test package would be shown in
the Table 18 as follows.

From the results displayed in the Table
18, the researcher found that 85.00% items of
the 41 packages had the correlation point
biserial > 0,30 or the discrimination index of
these items belonged to the “Good” category.
On the other hand, 15.00% items of the 41
packages had the correlation point biserial <
0.20 or the discrimination index of these items
belonged to the “Not Good” category and,
therefore, should be replaced. The average score
of discrimination index from the 41 packages
belonged to the “Good” category (the
correlation point biserial > 0,30). The reason
was that the values of the average correlation
point biserial had been 0.472.

Based on the results displayed in the
Table 19, the researcher found that 82.50%
items of the package 42 had good
discrimination index (correlation point biserial >
0,30), 2.50% items of the package 42 had quite
good discrimination index (correlation point
biserial ranged between 0.20 to 0.30) and
15.00% items of the package 42 did not have
good discrimination index (correlation point
biserial < 0.20). The average value of the
correlation point biserial for the test packaged
42 had been equal to 0.513. This shows that the
average discrimination index of 42 package are
good categories (correlation point biserial values
> 0,30).

Based on the results displayed in the
Table 20, the researcher found that that 75.00%
items of the package 43 had good discrimination
index (correlation point biserial > 0.30) and
25.00% items of the package 43 did not have
good discrimination index (correlation point
biserial < 0.20). The average value of the
correlation point biserial for the test packaged
43 had been equal to 0.440. These results
showed that the average score of discrimination
index for the packaged 43 belonged to the
“Good” category (correlation point biserial
values > 0.30).
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Table 18. 41 Package Discrimination Index

Criteria Number of Items
Good 1,2,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 28, 29,
30, 31, 32, 35, 36, 37, 38, 39, 40
Quite Good -
Not Good 3, 6, 26, 27, 33, 34
Table 19. 42 Package Discrimination Index
Criteria Number of Items
Good 1,3,4,7,8,9,10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 28, 29,
30, 31, 32, 33, 35, 36, 37, 38, 40
Quite Good 27
Not Good 2,5,6,14,34,39
Table 20. 43 Package Discrimination Index
Criteria Number of Items
Good 1,3,4,5/6,7,8,7,9,10, 11, 12, 13, 14, 17, 18, 21, 22, 23, 25, 26, 27, 30, 31, 32,
33, 34, 35, 36, 37,38
Quite Good -
Not Good 2,15, 16, 19, 20, 24, 28, 29, 39, 40
Table 21. 44 Package Discrimination Index
Criteria Number of Items
Good 1,2,3,4,6,7,8,9,10,11, 12,13, 14, 15, 16, 19, 20, 21, 24, 25, 28, 30, 31, 32, 33,
34, 35, 36, 37, 39, 40
Quite Good -
Not Good 5,17, 18, 22, 23, 26, 27, 29, 38
Table 22. 45 Package Discrimination Index
Criteria Number of Items
Good 1,2,3,4,57,8,9,10, 11, 12, 13, 14, 15, 16, 19, 24, 25, 26, 27, 28, 29, 30, 31, 33,
34, 35, 37, 38, 40
Quite Good 39
Not Good 6, 17,18, 20, 21, 22, 23, 32, 36
Table 23. 41 Package Difficulty Index
Criteria Number of Items

Not good (Easy)
Good (Medium)

Not good (Hard)

1,35

2,4,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 28, 29, 30,
31, 32, 36, 37, 38, 39, 40

3, 6,26,27,33,34

Table 24. 42 Package Difficulty Index

Criteria

Number of Items

Not good (Easy)
Good (Medium)

Not good (Hard)

11, 12, 16, 30

1,3,4,7,8,9,10, 13, 14, 15,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 32,
33, 35, 36, 37, 38, 40

2,5,6,34,39

Table 25. 43 Package Difficulty Index

Criteria

Number of Items

Not good (Easy)
Good (Medium)

Not good (Hard)

16, 25

1,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 17, 18, 21, 22, 23, 24, 26, 27, 30, 31, 32,
33, 34, 35, 36, 37, 38

2,15, 19, 20, 28, 29, 39, 40
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Table 26. 44 Package Difficulty Index

Criteria Number of Items
Not good (Easy) 1,2,31, 36,40
Good (Medium) 3,4,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 24, 25, 28, 30, 32, 33,
34,35, 37,39

Not good (Hard) 5,17, 23, 26, 27, 29, 38

Table 27. 45 Package Difficulty Index

Kategori Nomor Butir Soal
Kurang (Mudah) 1,39
Baik (Sedang) 2,3,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 19, 24, 25, 26, 27, 28, 29, 30, 31, 33,
34, 35, 37, 38, 40
Kurang (Sukar) 6, 17,18, 20, 21, 22, 23, 32, 36
Table 28. 41 Package Distractor Effectiveness
Criteria Number of Items
Good 1,2,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 28,
29, 30, 31, 32, 35, 36, 37, 38, 39, 40
Not good 3, 6, 26, 27, 33, 34
Table 29. 42 Package Distractor Effectiveness
Criteria Number of Items
Good 1,3,4,7,8,9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 35, 36, 37, 38, 40
Not good 2,5,6, 14,34, 39
Table 30. 43 Package Distractor Effectiveness
Criteria Number of Items
Good 1,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 16, 17, 18, 21, 22, 23, 25, 26, 27, 30, 31, 32,
33, 34, 35, 36, 37, 38
Not good 2,15, 19, 20, 24, 28, 29, 39, 40
Tabel 31. 44 Package Distractor Effectiveness
Criteria Number of Items
Good 1,2,3,4,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 19, 20, 21, 24, 25, 28, 30, 31, 32, 33,
34, 35, 36, 37, 39, 40
Not good 5,17, 18, 22, 23, 26, 27, 29, 38
Tabel 32. 45 Package Distractor Effectiveness
Criteria Number of Items
Good 1,2,3,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 19, 24, 25, 26, 27, 28, 29, 30, 31, 33,
34, 35, 37, 38, 39, 40
Not good 6, 17, 18, 20, 21, 22, 23, 32, 36

Table 33. Model of Fit

Number of Item

Package 1PL 2PL 3PL
41 30 35 33
42 24 36 26
43 21 28 26
44 21 36 26
45 13 28 27
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Table 34. 41 Package Output Bilogmg 3.0

Parameter Criteria

Number of Items

Discriminant Good
Index (a)

Not

good

1,2,3,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25
26, 27, 28, 29, 30, 31, 32, 33, 35, 36, 37, 38, 39, 40
6, 34

Difficulty Index Good
(b)

1,2,4,5,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
28, 29, 30, 31, 32, 35, 36, 37, 38, 39, 40

Not 3,6,26,27,33,34
good
Table 35. 42 Package Output Bilogmg 3.0
Parameter Criteria Number of Items
Discriminant Good 1,2,3,4,5,7,8,9,10,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 27,
Index (a) 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40
Not 6, 11,24
good
Difficulty Index Good 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
(b) 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40

Not 2,5,6,11, 24, 34, 39
good
Table 36. 43 Package Output Bilogmg 3.0
Parameter Criteria Number of Items
Discriminant Good  3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 23, 24, 25, 26,
Index (a) 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39
Not 1,2,19, 28,40
good

Difficulty Index Good
(b)

1,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 17, 18, 21, 22, 23, 25, 26, 27, 30, 31
32, 33, 34, 35, 36, 37, 38

Not 2,15, 16, 19, 20, 24, 28, 29, 39, 40
good
Table 37. 44 Package Output Bilogmg 3.0
Parameter Criteria Number of Items
Discriminant Good 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 19, 20, 21, 23, 24, 25, 27, 28,
Index (a) 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40
Notgood 1,17, 18, 22,26
Difficulty Index Good 1,2,3,4,6,7,8,9,610, 11, 12, 13, 14, 15, 16, 19, 20, 21, 24, 25, 28, 30, 31,
(b) 32, 33, 34, 35, 36, 37, 39, 40
Not good 5,17, 18, 22, 23, 26, 27, 29, 38
Tabel 38. 45 Package Output Bilogmg 3.0
Parameter Criteria Number of Items
Discriminant Index () Good 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 18, 19,
20, 23, 24, 25, 26, 27, 28, 29, 30, 31, 33, 34, 35, 37, 38,
39, 40
Not good 17,21,22,32, 36
Difficulty Index (b) Good 1,2,3,4,5,7,8,9,10,11, 12, 13, 14, 15, 16, 19, 24, 25
26, 27, 28, 29, 30, 31, 33, 34, 35, 37, 38, 39, 40
Not good 6,17, 18, 20, 21, 22, 23, 32, 36

The results displayed in the Table 21
showed that 77.50% items of the package 44 had
correlation point biserial > 0.30 or the discrimi-
nation of the package 44 had been good.
Meanwhile, 22.50% items of the package had
correlation point biserial < 0.20 or the discrimi-

nation index of the package 44 had been not
good. The discrimination index average scire of
the package 44 belonged to the “Good” category
(correlation point biserial values > 0.30). The
reason was that the correlation point biserial
score of the package 44 had been equal to 0.456.
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Based on the results displayed in the
Table 22, the researcher found that 75.00%
items of the package 45 had good discrimination
index (correlation point biserial > 0.30), 2.50%
items of the package 45 had quite good
discrimination index (correlation point biserial
ranged between 0.20 and 0.30) and 22.50%
items of the package 45 had not good
discrimination index (correlation point biserial <
0.20). The discrimination index average score of
the package 45 belonged to the “Good” category
(correlation point biserial values > 0.30). The
reason was that the correlation point biserial
average score of the package 45 had been equal
to 0.441.

The difficulty index of each Junior High
School Mathematics Examination test package
might be seen from the proportion of correct
answer. The difficulty index of each package
would be shown in the following Table 23.

From the results displayed in the Table
23, the researcher found that 2.00% items of the
package 41 belonged to the “Easy” category,
80.00% items of the package 41 belonged to the
“Medium” category and 15.00% items of the
package 41 belonged to the “Difficult” category.
In other words, the researcher might conclude
that 80.00% items had good difficulty index and
20.00% items had not good difficulty index. The
test difficulty index average score of the
package 41 belonged to the “Medium” and the
“Good” category (the proportion of the correct
answer ranged between 0.30 and 0.70). The
reason was that the average proportion of the
correct answer in the package 41 had been equal
to 0.531.

From the results displayed in the Table
24, the researcher found that 10.00% items of
the package 42 belonged to the “Easy” category
(the proportion of correct answer > 0.70),
77.50% items of the package 42 belonged to the
“Medium” category (the proportion of correct
answer ranged between 0.30 and 0.70) and
12.50% items of the package 42 belonged to the
“Difficult” category (the proportion of correct
answer < 0.30). Then, 77.50 % items of the
package 42 had good difficulty index and
22.50% items of the package 42 had not good
difficulty index. The average value within the
correct answer proportion of the package 42 had
been equal to 0.562. The average value showed
that the difficulty index average score of the
package 42 belonged to the “Medium” and
“Good” (the proportion of correct answer ranged
between 0.30 and 0.70).

From the results displayed in the Table
25, the researcher found that 5.00% items of the
package 43 belonged to the “Easy” category (the
proportion of correct answer > 0.70), 75.00%
items of the package 43 belonged to the
“Medium” category (the proportion of correct
answer ranged between 0.30 and 0.70) and
20.00% items of the package 43 belonged to the
“Difficult” category (the proportion of correct
answer < 0.30). In other words, 75.00 % items
of the package 43 had good difficulty index,
while 25.00% items of the package 43 had not
good difficulty index. The average score in the
correct answer proportion of the package 43 had
been equal to 0.510. The average score showed
that the average score of difficulty index for the
package 42 had been equal to the “Medium” and
“Good” category (the proportion of correct
answer ranged between 0.30 and 0.70).

From the results displayed in the Table
26, the researcher found that 12.50% items of
the package 44 belonged to the “Easy” category,
70.00% items of the package 44 belonged to the
“Medium” category and 17.50 % items of the
package 44 belonged to the “Difficult” category.
In other words, 70.00% items had good
difficulty index while the remaining 30.00%
items had not good difficulty index. The average
score of difficulty index for the package 44
belonged to the “Medium” and “Good” category
(the proportion of correct answer ranged
between 0.30 and 0.70). The reason was that the
average proportion of correct answer for the
package 44 had been equal to 0.522.

From the results displayed in the Table
27, the researcher found that 5.00% test items
of the package 45 belonged to the “Easy”
category (the proportion of correct answer >
0.70), 72.50% test items of the package 45
belonged to the “Medium” category (the
proportion of correct answer ranged between
0.30 and 0.70) and 22.50% test items of the
package 45 belonged to the “Difficult” category
(the proportion of correct answer < 0.30). in
other words, 72.50% test items of the package
45 had good difficulty index and the remaining
27.50% test items of the package 45 had not
good difficulty index. The average score of
difficulty index for the package 45 belonged to
the “Medium” and “Good” category (the
proportion of correct answer ranged between
0.30 and 0.70). The reason was that the average
score in the proportion of correct answer for the
package 45 had been equal to 0.504.
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The distractor effectiveness might be seen
from the number of test participants who chose
the distractor and the correlation value of each
point biserial distractors in the output generated
by the Microcat Iteman software.

The results displayed in the Table 28
showed that 85.00% items of the package 41 had
good distractor effectiveness because each
distractor had been chosen at least by 5% of the
participants test and had a negative biserial
correlation point. On the other hand, 15% items
of the package 41 did not have distractor
effectiveness because one of the distractors had
been selected by less than 5% of participants test
or had a positive correlation point biserial.

Based on the results displayed in the
Table 29, 85.00% items of the package 42 had
good distractor effectiveness because each
distractor had been chosen at least by 5% of the
participants test and had a negative biserial
correlation point. On the contrary, 15.00% items
of the package 41 did not have good distractor
effectiveness because one of the distractors had
been selected by less than 5% of the participants
test or had a positive correlation point biserial.

Based on the results displayed in the
Table 30, 77.50% items of the package 43 had
good distractor effectiveness because each
distractor had been chosen at least by 5% of
participants test and had a negative biserial
correlation point. On the contrary, the remaining
22.50% items of the package 43 did not have not
good distractor effectiveness because one of the
distractors had been selected by less than 5% of
participants test or have a positive correlation
point biserial.

Based on the results displayed in the
Table 31, 77.50% items of the package 44 had
good distractor effectiveness because each
distractor had been chosen at least by 5% of the
participants test and had a negative biserial
correlation point. While 22,5% items of 44
packages have not good distractor effectiveness
because one of the distractors have less than 5%
of participants test or have a positive correlation
point biserial.

Based on Table 32, 77,5% items of 45
packages have good distractor effectiveness
because each distractor was chosen at least 5%
of participants test and has a negative biserial
correlation point. Meanwhile, 22.50% items of
the package 45 did not have good distractor
effectiveness because one of the distractors had
been selected by less than 5% of participants test
or had a positive correlation point biserial.

The Quality of Tests are Based on Item
Response Theory

For the guantitative analysis by means of
item response theory, the researcher ran the
Bilogmg 3.0 software. In order to determine the
most suitable logistics parameters, it was
necessary to test the mode suitability. The model
compatibility might be determined by imple-
menting the chi squared for each parameter
logistic of the model. The chi squared table for
each test package would be presented as
follows.

Based on the results displayed in the
Table 33, the researcher found that all packages
of Junior High School Mathematics Examina-
tion in Regency of Bangkalan area had been fit
into the 2PL model. This was seen from the
number of test items that had the most suitable
model than the 1PL model and the 3PL model.
The parameters that should be estimated were
the discrimination index (a) and the difficulty
index (b).

The output of Bilogmg 3.0 that had been
implemented for the analysis was the output
phase 2, which had been the output that
contained the parameter estimation of these
items. The output results might be summarized
in the following Table 34.

First, based on the results displayed in the
Table 34 the researcher found that: (1) there had
been 95.00% items of the package 41 which had
good discrimination index (0.00 < a < 2.00); (2)
there had been 85.00% items that had good
difficulty index (-2.00 < b < 2.00); and (3) there
had been two items that could not be analyzed,
namely the item number 6 and number 34.

Second, based on the results displayed in
the Table 35 the researcher found that: (1) there
had been 92.50% items of the package 42 which
had good discrimination index (0.00 < a < 2.00);
(2) there had been 82.50% items that had good
difficulty index (-2.00 < b < 2.00) and (3) there
had been 3 items that could not be analyzed
namely the item number 6, number 11 and
number 24.

Third, based on the results displayed in
the Table 36 the researcher found that: (1) there
had been 87.50% items of the package 43 that
had good discrimination index (0.00 < a < 2.00);
(2) there had been 75.00% items that had good
difficulty index (-2.00 < b < 2.00); and (3) there
had been 4 items that could not be analyzed
namely the item number 2, number 19, number
28 and number 40.
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Fourth, based on the results displayed in
the Table 37 the researcher found that: (1) there
had been 87.50% items of the package 44 that
had good discrimination index (0.00 < a < 2.00);
(2) there had been 77.50% items that had good
difficulty index (-2.00 < b < 2.00); and (3) there
had been 4 items that could not be analyzed
namely the item number 17, number 18, number
22 and number 26.

Based on Table 38, it can be seen that: (1)
there is 87,5% items of 45 packages which have
good discrimination (0 < a < 2); (2) there is
77,5% items that have good difficulty index (-2
< b <£2) and (3) there are 5 items that can not be
analyzed, they are number 17, 21, 22, 32, and
36.

Test Equating

For the analysis Analysis of Junior High
School Mathematics Examination test equating
in the Regency of Bangkalan area, the
researcher implemented the test characteristic
curve method. Test characteristic curves of each
package might be combined in order to

determine the test equivalence. The result of
merging the test characteristic curve methods
might be seen in the following figure.

Figure 2. Test Characteristic Curve
Discussion
Tests Quality

The qualitative analysis toward the test
plan of Junior High School Mathematics
Examination in Regency of Bangkalan area
produced the “Quite Good” category or the test
plan might be implemented with minor
revisions. The test plan should be improved on
the indicators aspects that were too specific and
on the suitable indicators with basic competence
because the selection of the operational verb had
been less proper due to the form or the
appearance of the test plan. From the qualitative
analysis toward the lattice test of Junior High
School Mathematics Examination in the

Regency of Bangkalan area, the researcher
would like to conclude that the test plan that
would be used for the test would consist of some
packets and these packets should be made only
under one test plan category which had been
suitable for the mathematics competence
standards of the Junior High School graduates.

From the qualitative analysis of the
package 41 in the Junior High School Mathe-
matics Examination within the Regency of
Bangkalan area, there had been 45.00% test
items that did not have good quality. Mean-
while, 55.00% test items had quite good quality
with minor revisions. Within the package 42,
there had been 12.50% test items that had good
quality in terms of material, construction and
language aspect. Then, there had been 40.00%
test items that did not have good quality. Next,
47.50% test items had quite good quality with
minor revisions. Furthermore, within the
package 43 there had been 2.50% test items that
had good quality. Then, there had been 27.50%
test items that did not have good quality. Last
but not the least, 70% test items had quite good
quality with minor revisions. In the package 44
of the Junior High School Mathematics
Examination for the Regency of Bangkalan Area
there had been 2.50% items that had good
quality. Then, 55.00% test items that did not
have good quality. Next, 42.50% test items had
quite good quality with minor revisions.
Eventually, within the package 45 there had
been 62.50% test items that did not have good
quality. Meanwhile, the remaining 37.50% items
had quite good quality with minor revisions.

Some test items had been categorized as
“Not Good” because these items had not been in
accordance with the indicators on the test plan,
had not been suitable for measuring the achieve-
ment and the logical of test item alternatives.
Some test items had fallen into the “Quite
Good” category and should be given minor
revisions. Within the improvements toward the
construction aspect, some multiple choice
alternatives that took the form of numbers had
not been sorted yet and had been lack of clarity
of images or graphics. In the aspect of language,
there should be improvement in the language,
the punctuation and the grammar of some test
items and there was less communicative
language that had been used.

Based on the quantitative analysis by
means of classical test theory approach, all of
the test packages in the Junior High School
Mathematics Examination for the Regency of
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Bangkalan area had good quality. All of the
packages had good content validity evidence
(0.90, 0.94, 0.93, 0.81 and 0.83) and good
criteria validity (0.525, 0.528, 0.555, 0.485 and
0.496). All of these packages had high reliability
estimation (0.917, 0.921, 0.907, 0.913 and
0.910). All of the test packages had good item

difficulty index (p = 0.531, 0.526, 0.510, 0.521
and 0.504). All of these packages also had good
discriminant index (rpbis = 0.472, 0.513,

0.440, 0.456 and 0.442). Last but not the least, al
of these packages had good distractor effective-
ness (85.00%, 85.00%, 77.50%, 77.50% and
77.50%).

The results of the analysis by means of
item response theory showed that all of the test
packages had possessed good quality. All of the
discriminant index package belonged to the
“Good” category (0.887, 0.911, 0.945, 1.006 and
0.952). The difficult index from all of the test
packages also belonged to the “Good” category
(0.023, 0.113, 0.045, 0.215 and 0.113). Within
the test packages there were some tests items
that belonged to the “Difficult” category. This
was due to several factors, for instance, the
unclear, the unclear graphs, the unclear tables,
the unclear diagram, or the existing issues on
test items that had not been in accordance to the
rules.

Based on the qualitative and quantitative
analysis, the quality of Junior High School
Mathematics Examination for the 2015/2016
Academic Year in the Regency of Bangkalan
area had not been in the “Good” category. In the
package 41, 40.00% test items had quite good
quality and 60.00% test items had not good
quality.Then, in the package 10.00% test items
had good quality, 32.50% tests items had quite
good quality and 57.50% test items had not good
quality. Next, in the package 43 2.50% test
items had good quality, 47.50% test items had
quite good quality and 50.00% test items had not
good quality. Furthermore, in the package 44
32.50% had quite good quality and 67.50% had
not good quality. Last but not the least, in the
package 45 27.50% test items had quite good
quality and 72.50% test items had not good
quality.

Tests Equating

The Junior High School Mathematics

Examination in the Regency of Bangkalan area

might be considered equal. The equality might
be seen from the test characteristic curves of

each package that had been adjacent or that had
been nearly coinciding. The equation of the
Junior High School Mathematics Examination
test in the Regency of Bangkalan area made use
of the curve characteristic method. The
equalization within curve characteristic method
was influenced by the difficulty index and the
discrimination index. Both the difficulty index
and the discrimination index belonged to the
same categories.

CONCLUSIONS

The test plans quality of Junior High
School Mathematics Examination for the
2015/2016 Academic Year in the Regency of
Bangkalan area belongs to the “Quite Good”
categories. However, the quality of the Juniior
High School Mathematics Examination for the
2015/2016 Academic Year in the Regency of
Bangkalan area belongs to the ‘“Not Good”
category. In the package 41, 40.00% test items
have the quite good quality and 60.00% test
items have the not good quality. Then, in the
package 42 10.00% test items have good quality,
32.50% test items have quite good quality and
57.50% test items have not good quality. Next,
in the package 43, 2.50% test items have good
quality, 47.50% test items have quite good
quality and 50.00% tests items have not good
quality. Furthermore, in the package 44, 32.50%
test items have quite good quality and 67.50%
test item have not good quality. Last but not the
least, 27.50% test items have quite good quality
and 72.50% test items have not good quality.

Based on the characteristic curve test
method, the Junior High School Mathematics
Examination for the 2015/2016 Academic Year
in the Regency of Bangkalan area has been
considered equal. The equality might be seen
from the characteristics curve test toward each
package that has been adjacent or that has been
nearly coinciding.
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