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1. INTRODUCTION

Madrasa (Islamic boarding school) has a strategic role for character building in Indonesia.
Currently, madrasa education is still considered second class education in Indonesia. This happens because
the administration of madrasas still faces a number of major problems, such as management issues and the
poor quality of madrasa education [1], [2]. Madrasa studies on a national and international scale tend to
involve three research groups. First, studies that focus on the historical review and education system of
madrasas [3]-[7]. These researchers have an interest in examining the madrasa curriculum because madrasas
are considered as a place to sow the seeds of radical Islam for young Muslims. Second, groups that have a
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concern for madrasa achievements and dynamics [8]-[11]. Third, studies that concentrate on the problems of
madrasa management due to various limitations they have. How each madrasa transforms to minimize its
limitations is also their spotlight [9], [12]-[16].

The three research groups, when examined closely, focus their research more on traditional
madrasas, so that what appears in their eyes is only the negative sides or weaknesses of madrasas. The
superiority of madrasas has not been portrayed at all, even though Indonesia has Madrasah Aliyah Negeri
Insan Cendekia (MAN-IC) which has a myriad of achievements, both in national and international levels, and
are not inferior to public schools. These madrasas are spread in 23 provinces [16]. MAN-ICs are here to
answer the demands of the Indonesian people who are worried about the impact of modernization that puts
forward the spirit of competition instead of collaboration, mutual cooperation or community. The spirit of
competition has caused people to experience alienation so that eventually they want to find their identity
through religion [17].

MAN-IC’s Education System tries to balance school culture with Islamic social-culture through
activities in the dormitory [18]. School culture is designed to build academic traditions to explore
mathematics, science and other subjects, while Islamic social culture is to build Islamic social-cultural
character among students. People's need for fulfilling the balance of school culture and Islamic social-culture
has resulted in high public interest in sending children to MAN-IC. If in 2016, 6,973 students took part in the
selection of MAN-IC, then in 2020 17,344 students competed for a quota of 2,400 seats.

With the tight competition to enter MAN-ICs, the annual selection of new students certainly has
important and strategic significance because it has implications for the learning process that will be
conducted at MAN-ICs and the quality of the future graduates [19]. In addition, the competition also affects
the sense of fairness from the selection system used [20]. The last point is important and needs to be
emphasized because fairness in student selection has not received much attention.

An unfair and discriminatory selection system will be very detrimental or beneficial to certain
groups of participants due to irrelevant factors; the influence also occurs systematically [21]. In a context like
this, prospective students who actually have good potential and deserve to be accepted are very likely to fail
and not to be accepted because the selection system used is not fair. This condition can certainly have bad
consequences [22]. Not only on prospective students or parents of the prospective students, this unfairness
also affects other people with an interest (social consequences of test selection). This can be seen when
potential participants who are not accepted feel that their self-esteem is threatened in the eyes of their peers,
or even feel hopeless with their future [21]. Therefore, how MAN-ICs select new students always attracts
attention, especially regarding the fairness of the selection process.

Fairness in the context of student selection exams has been interpreted in various ways, depending
on the point of view and aspects used. Fairness has a long history, with definitions that have evolved over
time [23]. Educational Testing Services defines fairness as the extent to which conclusions made from the
selection results are valid for all groups of participants who participate in the selection [24]. Some
researchers [25], [26] are of the view that a selection instrument can be called fair if it does not benefit
certain groups of participants or provides equal opportunities to all participants in demonstrating abilities
optimally. Other experts also say that fairness has nothing to do with the quality of the test, but rather refers
to the way the test results are used [27]. Referring to these opinions, it can be explicitly stated that fairness is
directly related to the validity of the selection test.

Current assessment theories divide validity into five categories of validity evidence, namely
evidence based on question content, evidence based on test responses, evidence based on internal structure,
evidence based on relationships between variables, and evidence based on test consistency [28]-[30]. This
paper is directed at two types of validity evidence, namely evidence based on test responses and evidence
based on relationships between variables.

From the two types of validity evidence, it is expected that intact information can be obtained
regarding the selection instrument used by MAN-ICs. Thus, the data generated to be used as a basis for
making decisions on acceptance or rejection of participants is appropriate and fair for them [31]. The right
selection decision as a result of a fair selection instrument is when prospective participants who are accepted
at MAN-ICs indeed prove successful in showing high ability, while participants who are rejected, if given the
opportunity to study at MAN-ICs, are not able to show sufficient ability [21].

The selection of prospective new students in MAN-ICs cannot be done in one place with one test,
but in many places with more than two exam sessions because the number of participants is large and spread
throughout Indonesia. For this reason, a parallel test instrument was developed to reduce the leakage of
questions used in the sessions. In the construction of these parallel tests, indicators and levels of difficulty
between sets developed are pursued to be equivalent [28], [32], because they measure the same construct.

The use of parallel instruments is very likely to trigger the potential error between groups in the
measurement process [33]. The potential error not only affect the measurement results and selection
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decisions, but also reduce fairness of test [31]. In addition, no measurement yields perfect accuracy [34].
Therefore, it is important to know how the potential error might occur in a measurement activity for selection
purposes. This paper will focus on examining the equality of the question sets used in the National
Admission of MAN-IC Students (SNPDB MAN-IC). If any inequality between sets is found, further tracing
of the origin of schools and regions will be carried out. In this way it is expected to detect whether there are
potential errors in the measurement results of the instruments used on the SNPDB MAN-IC. This result is
very important to be used as a foothold for the SNPDB MAN-IC Committee of the Ministry of Religion in
the coming years.

2. RESEARCH METHOD

The object studied in this study was a parallel question instrument of the selection of madrasa
admissions that focused on mathematics. From the parallel instrument, the level of equality between sets will
be examined. The analysis was carried out based on the response of the participants' answers to each
instrument in the form of the level of truth and the distribution of sets to participants based on their school
and region origins.

This study employed a quantitative approach using descriptive analysis that focuses on explaining
the extent to which the SNPDB MAN-IC score results provide a picture of the actual state of the participants
who took part in the selection [35]. From this study, the validity of the selection instruments used in the
SNPDB MAN-IC will be revealed, especially the validity of evidence on the fairness of selection through
analysis of test response evidence and relationships between variables in the distribution of test sets to
participants [28]. Analysis of the evidence of the test responses was carried out in order to see the level of
fairness of each question from the level of truth of the participants between the sets worked on. Meanwhile,
the analysis of relations between variables in the distribution of test sets was carried out in order to see the
factors that influenced the distribution of participants' answers.

2.1. Data collection

The data used in the study were SNPDB MAN-IC participant data for the academic year of
2020/2021 (n=13,115). The data were taken from the SNPDB MAN-IC Committee of the Ministry of
Religion Affair of the Republic of Indonesia. When the participants took part in the selection, they were in
the second semester of grade IX of the middle school and the average age was 15 years. The data were
divided into two components, namely data from the selection results and participant profile data.

The data components of the selection results comprised the answers of the participants, the working
time of the participants, and the status of the answers of the participants (true or false) contained in each
question for each participant. Attributes contained in the participant profile data component comprised date of
birth, gender, school origin, middle school address, province of school origin, and type of school origin. The
province of school origin referred to one out of 34 provinces in Indonesia which were mapped into three regions
namely Western Indonesia, Central Indonesia, and Eastern Indonesia. The division of regions was done based
on time zones in Indonesia. Attributes of type of school origin consisted of Public Islamic Junior High School,
namely Madrasah Tsanawiyah (MTSs), Private MTs, Public Junior High Schools (JHS), and Private JHS.

Participant profile data were collected through survey forms filled out by the participants when
registering for the SNPDB 2020/2021 selection system, while participant response data were obtained when the
participants took the test. The test was a computer-based test [36], so that participants' answers could be recorded
in a database system developed by the SNPDB MAN-IC Committee of the Indonesian Ministry of Religion.

2.2. Research instrument

The instrument used to obtain the data components of the selection results was in the form of a
multiple choice (4-answer) written test. The instrument is achievement test that used in SNPDB. This test
was developed by a team of national question compilers from the Directorate of Islamic school center
assessment at the Indonesian (MORA). This test contents validated by experts consist of mathematics
teachers, lecturers and education evaluation experts. The materials tested in SNPDB 2020/2021 were divided
into two groups: the learning potential test and the academic ability test. The learning potential test consisted
of five sub-subjects: numerical, verbal, spatial, and reasoning. Academic ability tests comprised sub-tests:
mathematics, science, social studies, English, Arabic, and Islamic Education.

The test sample used in this study was a mathematics test (consisting of two question sets each of
which consisted of 15 items). The sub-subject of the mathematics test was chosen as a sample with the
consideration that mathematics is one of the leading subjects in MAN IC, so the score of the results of this
test will affect student performance when they study at MAN ICs later. In addition, parents in Indonesia pay
more attention to their children's mathematics learning outcomes than to other subjects [37]. Besides, critical
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thinking ability is very important in mathematics learning [38]-[40]. Self-confidence in mathematical abilities
is also an important factor that can influence student learning and performance in school [41].

2.3. Data analysis

Descriptive statistics (mean, frequency, and percentage) of released variables were calculated to
answer the corresponding research problem. Subsequent analysis was carried out to test the equality between
sets by considering the origin of the school and region. At the initial stage, the percentage of correct
responses of each question q called correctness index (CI) on each set s is calculated for each type of
institution or region with the formula [42].

(number of correct response of item q on set s) (1)

¢l (S' q) = (number of response of item q on set s)
The response value used to calculate the difference in each question g between set 1 and set 2 in the
institution | and region w by using the relative difference formula.

_@aa-cee) @

relative dif ference (q) = CADIICDD

3. RESULTS AND DISCUSSION

Out of the 13,115 test takers, 4,756 participants (36.26%) were male and 8,359 participants
(63.74%) were female. The composition of participants based on gender is very important to be presented in
the context of the selection of MAN ICs because the education of MAN ICs is dormitory-based. On a
dormitory basis, the quota for accepted male and female students is limited according to their capacity.
Generally, the quota comparisons for male and female students are equal or balanced in 23 MAN ICs
throughout Indonesia. Because the composition of female participants is more, then the level of competition
in this group is certainly tighter compared to the group of male participants.

From the composition of the origin of the test participants' institutions or schools, 7,584 participants
(57.82%) came from MTs and 5,531 participants (42.10%) came from JHS. When examined further in terms
of public or private schools, 5,585 participants (42.58%) of the SNPDB MAN IC came from Public MTs and
1,999 participants (15.24%) came from private MTs. In JHS group, 2,466 participants (18.80%) were from
Public JHS and 3,065 participants (23.37%) were from private JHS. The composition of the origin of the
school is also important in this context because the Ministry of Religion provides a quota of 60% for MTs
students and 40% for JHS students. More allocation for MTs students is reasonable because MTs are under
the auspices of the Ministry of Religion. Thus, if more participants are found from JHS, it can be ensured that
the competition in this group is tighter than the group of MTs students.

Most participants came from the West Indonesia region, i.e. 9,627 (76%), followed by the
participants from Central Indonesia, i.e. 2,790 (22%). Thus, the fewest participants came from Eastern
Indonesia, i.e. 301 participants (2%). The composition of the origin of region also has a significant role as
does the origin of schools as described previously. Furthermore, the number of answers recorded on each
item in each set for the mathematics sub-test items is presented in Table 1. Based on Table 1, the number of
answers recorded on each item in each set did not appear to be the same. That was caused by the process of
duplicating the item set constructed in parallel on each item.

Table 1. Distribution of item response on each set

Setl Set 2

N P N P

1 5890 45% 7225 55%

2 8591  66% 4523 34%

3 8097 62% 5016 38%

4 8248 63% 4863 37%
5 11048 84% 2060 16%
6
7
8
9

Items

5348  41% 7759 59%
5458  42% 7649 58%
5288  40% 7816 60%
6226  48% 6878 52%
10 5811  44% 7291 56%
11 6302 48% 6800 52%
12 7148 55% 5951 45%
13 5042 38% 8056 62%
14 8156 62% 4937 38%
15 5211  40% 7882 60%
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Based on Table 1, a review of the evidence of the test response was then conducted because one of
the important things in selection fairness is equality in the questions the participants are working on [43],
[44]. Recent study also showed that students' assessment result was influenced by the design of tasks and
students' experiences especially in mathematics subject [45]. Therefore, participant responses were analyzed
based on correctness index, which were compared with the set of questions worked out by participants as
shown in Figure 1.
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BSet2 31% 31% 40% 9% 32% 30% 35% 34% 35% 15%  12% 42% 34% 46% 35%

Figure 1. Correction index of each item on Set 1 and Set 2

Figure 1 shows several gaps in the level of correct answers in Set 1 and Set 2. The smallest
difference in the level of correct answers is seen in the problem number 13 (1%), while the biggest difference
is seen in the problem number 12 (26%). The average difference in the level of correct answers between Set 1
and Set 2 is 14%. There are seven question items having an above-the-average difference in the level of
correct answers, namely the items number 2, 7, 10, 11, 12, 14, and 15, with the biggest difference of 30%.
This finding should be suspected as an indication of inequality between Set 1 and 2 in terms of the level of
difficulty of the questions or the ability of test takers. Therefore, referring to the evidence of this test
response, it is necessary to analyze the relationship between the participant profile variables and the level of
correct answers (in terms of origin of school and origin of region) in each set. From this analysis, we can
identify the causes of why the seven items have a high difference in the level of correct answers.

3.1. Evidence of relationship between participant's response and origin of institution

The first variable that was hypothesized to be a factor that also influenced the results was the type of
origin of educational institutions [46]. Research on the quality of madrasas has also been carried out by
previous studies [47]-[50] in term of Kompetisi Sains Madrasah (Madrasa Sciences Competition). There
were four types of origin of schools, namely Public MTs, Private MTs, Public JHS, and Private JHS. Table 2
shows the level of correct answers of participants based on the origin of the educational institution.

Table 2. Correctness index on each item based on origin of school
Origin of school
Items Public Private Public Private Total
MTs  MTs  JHS JHS
2 19%  18% 18%  15% 18%
7 28%  29% 25%  31% 28%
10 24%  24% 21%  23% 24%
11 22%  20% 24%  23% 23%
12 21%  28% 21%  30% 28%
14 21%  28% 28% 2% 28%
15 28%  29% 30%  29% 29%

From Table 2, the information was obtained that in general the percentage of correct answer levels
of the participants from each type of educational institution did not differ too significantly. A significant
difference occurred in the item number three, where the participants from private MTs had a much smaller
level of correct answers compared to the others. The data also showed that the level of correct answers of the
participants from JHS was better compared to that of the participants from MTs.
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The achievement of the participants from JHS that was better than that of those from MTS was
strengthened by the previous research which showed better learning achievement of JHS students compared
to other types of origin of institutions [10], [51]. In addition, other studies also described the problems
experienced by schools and madrasas [52]. The study explained that most madrasas in Indonesia were
private, while public schools were mostly public. With the status as a state school, funding and control in the
teaching and learning process have been largely fulfilled. The problem with public school students is they
lack of religious knowledge compared to students from madrasas. On the other hand, with the addition of
religious materials, the burden on madrasa students is more compared to students from schools [5]. This can
cause the ability of madrasa students in general subjects such as mathematics to be less optimal as shown in
the results of the study.

Further examination of the seven questions having a high degree of correct answer difference (the
items number 2, 7, 10, 11, 12, 14, and 15) based on the participants' origin of institutions is described in
Table 3. Table 3 indicates the unequal proportion of participants' origin of institution on the items number 2,
7, 10, 12, 14, 15, especially the participants from Public MTS and Public JHS. For the questions number 7
and 10, the percentage of the participants from Public JHS is greater, and the percentage of the participants
from Public MTs in Set 1 is smaller than that in Set 2. On the other hand, for the questions number 2 and 12,
the percentage of Public JHS participants in Set 1 is smaller than that in Set 2. Besides, for the questions
number 14 and 15, the percentage of Public JHS participants is smaller, and the percentage of Public MTs
participants in Set 1 is greater than that in Set 2. Only the question number 11 has a relatively equal
distribution between Set 1 and Set 1.

Table 3. Percentage of response based on origin of school on each set

Setl Set 2
Items Public MTs  Private MTs  Public JHS  Private JHS  Public MTs  Private MTs  Public JHS  Private JHS
2 43.0% 15.4% 16.8% 24.8% 41.8% 14.9% 22.6% 20.6%
7 38.8% 12.9% 27.5% 20.9% 45.3% 17.0% 12.6% 25.1%
10 39.5% 13.6% 26.1% 20.7% 45.0% 16.5% 13.0% 25.4%
11 42.3% 14.8% 19.2% 23.8% 42.9% 15.7% 18.5% 23.0%
12 43.6% 15.9% 17.6% 22.9% 41.4% 14.5% 20.2% 23.9%
14 44.1% 15.8% 16.2% 23.9% 40.2% 14.2% 23.1% 22.5%
15 45.2% 16.5% 14.6% 23.8% 40.9% 14.4% 21.6% 23.1%

Based on the findings on Table 3, the difference in the level of difficulty between sets compared to
the difference in the percentage of examinees based on the type of institution is shown in Table 2. The
difference is relatively positive if the percentage in Set 1 is greater than that in Set 2, and it will be negative if
otherwise. The biggest difference is in the problem number 7, with a value of 73.91 in JHS, which means that
in Set 1 the percentage of JHS participants is greater than that in Set 2.

Based on Table 4, in terms of the origin of institution, the questions number 2, 7, 10, 14 and 15 have
a substantial difference in value, especially in JHS. The problems number 11 and 12 have a high relative
difference in the level of correct answers (89.66 and 95.65), but based on the origin of institution, the relative
difference does not have a high value. This indicates that there are other factors that affect participants'
responses between sets. Meanwhile, the question number five has a relatively high difference in public JHS
but has a small difference in the level of correctness. This shows that the origin of institution does not really
affect the participants' answers between sets for the question number five.

Table 4. Relative difference based on origin of school
Items  Public MTs _ Private MTs _ Public JHS  Private JHS All

2 2.73 3.44 -29.70 18.39 -95.24
7 -15.39 -27.46 73.91 -18.52 -64.15
10 -13.01 -19.30 67.16 -20.46 82.35
11 -1.40 -5.63 3.47 3.42 95.65
12 5.27 8.66 -13.76 -4.05 -89.66
14 9.21 10.65 -34.95 5.99 -96.77
15 9.92 13.44 -38.87 2.90 -54.55

The data on Table 4 show that the Public JHS participants tend to be able to solve problems better,
the same as the previous findings. In the data, in Set 2 there are seven problems with more distribution on
public JHS than that in Set 1 which has a higher level of correctness in Set 2 (both of which are negative).
Whereas in Set 1, there are two questions with more distribution on public JHS than that in Set 2 which has a
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higher level of correctness (both of which are positive). The problem number 7 has a different pattern; the
participants from Public MTs are more in Set 2, resulting in a higher level of correctness in Set 2.

By looking at the relationship between variables, the correlation between the relative differences in
each institution is calculated with the relative differences in the level of correctness using Pearson
correlation. Based on the results of calculation of correlations and critical values, the Pearson correlation
table shows the influence, especially on the relative difference in the number of participants between sets
from Public MTs (r=-0.455) and Public JHS (r=0.453) on the relative difference in test results between sets.
Therefore, it can be concluded that the distribution of participants' origin of institution between question sets
has an effect on the level of correct answers.

3.2. Evidence of relationship between participant response and regional origin

The variable of participants' origin of area was also hypothesized to have an effect on participants'
responses. Research on the relationship between participants’ responses and regional origin has been widely
studied by academics [53], [54]. Participants' origin of area is divided into three: western, central and eastern
regions. Table 5 shows the level of correctness of the participants' responses based on these regions.

Table 5 shows in general the correctness level of each origin region did not differ too significantly.
Significant differences occurred in number three, with the participants from the West having a higher
percentage of correctness than those in the other parts (West 37%, Central 27%, East 18%). Table 5 displays
the level of correctness of the participants from the West was better compared to that from the other regions.

Table 5. Correctness index on each item based on origin of region
Region
West  Central  East Total
2 17% 19% 16% 18%
7 28%  29%  29%  28%
10 24%  25% @ 28%  24%
11 23%  22% 1% 23%
12 29%  26%  31% 28%
14 28%  28%  24%  28%
15 29%  30%  27%  29%

Items

When examined further based on the participants' region, the difference in the level of correct
answers between the seven questions (the items number 2, 7, 10, 11, 12, 14, and 15) is shown in Table 6. In
Table 6, it appears that the participants from the West were more dominant than those from the Central and
East, both in Set 1 and Set 2. The correctness level between Set 1 and Set 2 was relatively similar between
the participants from West, Central and East regions.

Based Table 6, in terms of origin of region, the difference in the level of difficulty between sets,
when compared with the difference in correctness level among the test participants, is in accordance with (1).
Based on the response value, the difference between the questions in Set 1 and Set 2 is calculated, each
according to (2). The difference in the distribution of participant composition between Set 1 and Set 2 is
shown in Table 7.

Table 7 shows that high differences exist in the eastern and central regions. This happened because
the majority of participants came from the western region, so the eastern and central regions had small values
which resulted in a more striking relative difference. The distribution of participants who were mostly from
the western region but produced a varied relative difference in the level of correctness between Set 1 and
Set 2 indicates that the distribution of regional origin does not significantly affect the level of correctness
between sets.

Table 6. Percentage of response based on origin of region on each set
Set1 Set 2
West  Central  East  West  Central  East
2 753% 21.8% 28% 764% 221% 15%
7 773% 211% 16% 745% 226% 2.9%
10 76.9% 21.6% 15% 747% 222% 3.1%
11 755% 21.9% 25% 758% 220% 2.2%
12 751% 22.7% 22% 76.4% 211% 2.5%
14 740% 22.7% 32% 784% 20.6% 0.9%
15 73.9% 234% 27% 769% 21.0% 2.1%

Items
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Table 7. Relative difference based on origin of region
Items  West  Central East
2 142 1787 8085
7 375 -98.14 -144.62
10 296 -8453 -141.72
11 -033 -6460 -64.30
12 175 -3040  -54.02
14 582 985 11278
15 -394 -9541  -99.01

To see the relationship between variables, the correlation between the relative differences in each
institution and the relative differences in the level of correctness was calculated using Pearson correlation.
The correlation of the West (r=0.364), Central (r=-0.236), and East (r=-0.134) regions has a relatively low
value. The results of the calculation of correlation and Pearson correlation critical values show that the
relative difference in the number of participants between sets based on the regions has no effect on the
relative difference in test results between sets. This shows that the distribution of the participants' origin of
area between sets on parallel questions has no effect on the difference in the level of correctness.

4., CONCLUSION

From the evidence of the test responses, it was found that seven out of the 15 questions were
thought to have an indication of inequality between test sets of mathematics, although in terms of content and
construct, the seven items were arranged in parallel. The results of testing the evidence relations between
variables found that the type of participants' origin of institutions (MTs/JHS) was the cause of unequal test
responses. The finding showed that the level of correct answers of the participants from JHS was better
compared to that from MTs. An unbalanced proportion between the number of participants from MTs and
JHS responding to the items caused a higher level of correctness in certain items in certain sets. Other results
showed that participants' origin of regions did not affect the inequality between sets.

Future research recommendations are how to construct tests that can minimize errors not only in the
scope of madrasas but also for the scope of Indonesian schools in general. Other methods can also be used as
a comparison of the most appropriate method for determining the measurement results of Madrasa Admission
Instruments in Indonesia. This research finding is very important to answer the initial concern that the
instrument used for the SNPDB MAN-IC is inappropriate. Thus, these findings can be used as a foothold for
the SNPDB MAN-IC Committee of the Indonesian Ministry of Religious Affairs in the coming years.
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