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Diversity is a hot issue discussed in the world of education. With its diversity, Indonesia
has great potential to study such things as the geographical diversity equalization factors
that affect the quality of education. Implementation of national examinations (NE) as a
benchmark and standards from primary to secondary education have a different condition
for each location, such as Daerah Istimewa Yogyakarta (DIY) representing the West and
Nusa Tenggara Timur (NTT) representing the western region of Indonesia. The focus of
this research is to find out how much difference the ability of junior high school students in
Indonesia in terms of geographical location. This study uses five DIF detection methods for
mathematics NE 2013/2014 school year to analyze students' different abilities. The analysis
results show that, in general, the NE questions for the 2013/2014 academic year benefit the
focal group / NTT on Algebra, Geometry, and Statistics/Probability material, although with
lower ability compared to group reference /DIY. With the analysis carried out, policymakers
can take corrective steps to focus more on fixing problems, facilities, and resources teacher
power so that problem inequality from aspect geographical there is no future again in

Indonesia.

1. INTRODUCTION

Indonesia is a country that is rich in human resources,
natural resources, ethnic groups, regional languages, islands,
and many others. In addition, Indonesia is also a country
intensively making efforts to equalize development in various
sectors such as infrastructure development and various quality
improvement efforts such as education to compete with other
countries. Indonesian students actively participate in
assessment activities to find out Indonesia's position at the
international level [1]. Such as the Program for International
Students Assessment (PISA) and Trends in International
Mathematics and Science Study (TIMSS) to determine the
ability of Indonesian students nationally. NAs are carried out
periodically, evaluated, and standardized every year.

Various countries use individual data to determine the
progress of learning outcomes for each student [2, 3]. One way
that is done by several countries is to focus on the results of
NE such as Japan, Bangladesh, Uruguay, and several other
countries [4]. Of course, each country has a different standard
and focus [5, 6]. In Indonesia, a national exam evaluates
student learning outcomes implemented since 2005, focusing
on language, math, and social science scores [7].

One of the subjects that focus on the NE in Indonesia is
mathematics; Indonesia actively participates in activities and
the national exam. However, assessments such as PISA
TIMSS show that the scores obtained by Indonesia are
consistently below the average [8]. According to PISA data,
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Indonesia only got a math score of 386 out of an average of
490 in 2015 [9]. TIMSS data shows that Indonesia got a score
of 386 for an average 500 in 2011 [10]. This figure is still far
different from neighboring countries such as Malaysia,
Vietnam, and Thailand. This fact is a question mark for us
because the quality of Indonesian education, especially the
results of mathematics exams, is very far from the target in
terms of international scale.

Indonesia has many potentials exciting to study education
in various conditions, such as geography, ethnicity, and
religion. With situations that are unique and diverse. The
position also affects education in Indonesia, one of the gaps in
the quality of education in geography terms [11]. The location
between western Indonesia is close to the center of
government compared with the eastern part of Indonesia [3].
So the NE into the pros and cons by various circles in
Indonesia, mainly when used as the sole criterion NE
graduation for students and the determination of the quality of
education a particular area so that impact a variety of fraud
[12]. It could be due to one of them because there is inequality
in education quality mapping of geo. It can be seen from the
test results of the subjects tested, especially the NE in
2013/2014. it is shown that the difference value of
mathematics courses is striking between the provinces of
Daerah Istimewa Yogyakarta (DIY)=6.25 and Nusa Tenggara
Timur (NTT)=5.02. This information is based on data from the
education assessment center in 2014.

According to Muttagin [13], the Indonesian government has
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made various efforts, such as establishing a 12-year
compulsory education policy, raising the standard for national
exam scores, and decentralizing education. This effort aims to
achieve the target of universally equitable education, but the
goal of increasing access and quality of education, while
reducing inequality, is still far from being expected. Some
forms of inequality that occur in Indonesia include:

First, inequality in the group of students from rich and poor
economic groups in the age range of 13 to 15 years, 96 percent
of students from rich families complete their education in 7
years, while only 80 percent for students from poor households
[13]. Second, in terms of access, there are still more than half
a million children aged 7 to 15 years who have never set foot
in school in their entire life, and a total of more than 1.7 million
children drop out of school before completing the nine-year
compulsory education [13]. Third, in terms of competence, 55
percent of Indonesian students scored below the average
according to the Program for International Student
Assessment (PISA), 43 percent averaged, and only 2 percent
scored above the average [14]. Fourth, in terms of quality,
national examination scores of students in private schools are
still lower than their counterparts in public schools, and there
is also large variation within and between Islamic private
schools.

Based on this explanation, it is clear that the inequality that
occurs generally comes from the quality and competence of
students, but data from the education assessment center in
2014 shows that several regions, especially those from the
western provinces of Indonesia, have better scores than the
eastern regions of Indonesia. This is something that is
interesting to study considering that there has been no special
study that discusses the geographical factor of the education
gap.

Since there is an educational gap in Indonesia, one of them
is the student competency factor which is generally taken on
average based on the UN scores. In fact, some western regions,
such as DIY, which have good access to education, have an
average math exam score above the national average, while
eastern regions like NTT have an average math exam score
below the national average the education assessment center in
2014. The mathematics exam given consists of four materials,
namely arithmetic operations, geometry, algebra, and statistics
and probability. The researcher wants to investigate what
items are the source of bias between the western and eastern
regions of Indonesia with several DIF detection methods.

The gap results of NE in western and eastern regions of
Indonesia can occur because of bias in items about the NA.
Discrimination occurs when an imbalanced item is an item
about favorable score a particular group [6]. The gap results of
the NE because of the inequality score between regions can be
caused by test items and, therefore, not test items [15-17].
Inequality is caused by the test item that's called biased items.
Hambleton et al. [18] express understanding that item bias of
individuals who have the same abilities of different groups do
not have the same probability of replying with the correct item
[18], Items that could potentially bias then analyzed with logic
and why these items are relatively more difficult for one group
[19]. When an item is somewhat more difficult for a group,
and these difficulties are irrelevant to construct tests, that item
is biased [20]. Some experts are replacing the term bias items
with names Differential Item Function (DIF) [17, 20, 21]. We
can express biased items mathematically in terms of
probability equations.

Inequality score strived reduced, or at least a significant
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detected and direction [22, 23]. The detection results can be
used for correction or repair items in the past about dating.
Thus the necessary measurement and analysis more in some
material mathematical possibility of bias when answered by
the students [24]. Terms in measuring the test device need to
be valid and reliable to obtain the measurement results
following what is calculated. To determine the quality of a
measuring instrument psychometric test should be conducted
on the devices [17, 25]. Experts have established psychometric
criteria for a psychological measuring instrument to be
declared a good measuring tool [15]. They can provide
information that is not misleading.

Invariant identification of interesting measurements to be
discussed today. Consistent or measure bias an item known as
the Differential Item Functioning (DIF) [26] with a variety of
methods that can be performed to identify the functioning of
the different items to two or more distinct groups in a
test/exam, e.g., methods Item Response Theory (IRT) and a
non-IRT [27].

Conceptually, the DIF is said to appear on an item problem.
Suppose participants have the same capability to construct
measured by the test but from a different group. In that case,
they have a different probability of answering the question
correctly [28]. For example, measure the same construct only
one ability or unidimensional and diverse groups such as men
and women. Next [17] argued that an item shows DIF if the
test taker has the same ability in a different group and does not
have the same probability of responding well.

Various studies on DIF focus on gender bias, a second
language, age, and culture [16, 29, 30], but little has been
discussed about the geographical conditions. This layout lies
within the region with the central government. A regional
grouping in Indonesia was divided into three groups Western,
Central, and East. This problem becomes a probability for
researchers to look at the gap NE by regional groups.

Generally, there are two types of DIF [15] namely 1)
uniform DIF and non-uniform DIF. Uniform DIF appears if
the advantage of one group over another occurs at every level
of ability, and 2) non-uniform DIF appears if the benefit of one
group over another does not happen in every capacity.
Suppose it is associated with interaction in the statistical
analysis of variance. In that case, uniform DIF occurs if there
is no interaction between the ability level of participants and
group membership, and non-uniform DIF occurs if there is an
interaction between the test participant's ability level and
group membership [14]. To determine whether a DIF indicates
an item or not, a DIF index is needed, which is an index that
shows as strong as a DIF indication is in the item. In the
context of item response theory, whether or not DIF occurs on
a question item lies in the item response function (ltem
Response). Part) for the item in the group in question. The
response function's curve is called the item response curve or
characteristic curve. Research detects the existence of DIF on
test items, with divided population into two groups, namely
the focal group and the reference group. A focal group is a
group that is investigated whether there are items that contain
DIF in that group. A reference group is a comparison group.

Based on the conditions in the field, which show that the
score inequality causes the gap in the quality of education to
be one of the most exciting probabilities to study, namely the
existence of a bias in the results or DIF NE items based on
regional groupings. Furthermore, it is hoped that some items
of NE questions that are biased between the western region
will be represented from the NE results data for SMP DIY



students and the eastern part represented by NTT. Of course,
to obtain more accurate results, a DIF detection method will
be carried out using the IRT and non-IRT methods.

The gap in the realm of education is a challenge in itself
experienced by Indonesia, despite various efforts made, there
are still some challenges in its application. In this study, the
researchers attempted to analyze the gap in the math UN
scores between the western region of Indonesia represented by
DIY and the eastern region represented by NTT. The National
Examination Response data for the 2013/2014 academic year
by students from each region were analyzed for each item
using the DIF detection method, both using the IRT and
classical/non-IRT approaches. The results of the analysis then
produce items that contain DIF, provide information on the
effect/magnitude of DIF contained in each item, and provide
information on the group that benefits from each item. The
items that contain the DIF are analyzed further so that a
complete picture is obtained of what materials need to be
considered for the Mathematics National Examination
questions and what steps need to be taken by policy makers.
More complete results can be seen in the results and discussion
in this paper.

2. LITERATURE REVIEW

A fair/good rating item, at least avoids three things, first,
item impact, second, item differential function (DIF) and third,
item bias [31]. Item impact is evidence that occurs when test
takers from different groups have different opportunities to
correctly answer an item, which is caused by differences in the
actual ability of the two groups to measure the item. DIF
appears when test takers from different groups show different
opportunities to answer an item correctly, but their abilities
match, or they have the same ability. Meanwhile, item bias
arises when participants from one group are less likely to
answer an item correctly than another group because a number
of characteristics of the item or test situation are not relevant
to the purpose of the test [32].

DIF arises when items are substantially more difficult for
one group than for another, after all differences in the subject
matter tested have been accounted for [32]. The DIF analysis
is based on the principle of comparing the performance of a
focus group (e.g. women) with items with a reference group
(e.g. men), controlling for the knowledge being tested. DIF not
only means that an item is more difficult for one group than
for another but also if participants in one group tend to know
more of the test subject than the other group, they will perform
better on all test items. Therefore, once DIF is identified on an
item, it can be associated with the emergence of item bias or
item impact [33-35].

Several articles have attempted to identify several sources
of item bias that cause DIF. Several previous studies related to
DIF compared group performance based on ease of access [13],
school status (private and public) [13, 36], and gender [32-34].

Generally, previous research only looked at the source of
inequality only from differences in gender and school status,
while many factors such as location/geography bias as a result
of the uneven distribution of educational facilities and
infrastructure between the western region which is close to the
State Capital and the eastern part of Indonesia. This is what
distinguishes the research study from previous research. The
method used is adapted to the common DIF detection method,
namely the IRT and Classical/non-IRT [15, 35, 36].
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3. RESEARCH METHOD
3.1 Research design

This research is an explorative, descriptive study to
determine how much a difference is in the ability of junior high
school students in Indonesia in terms of geographical location.
It refers to detecting Differential Item Functioning (DIF)
functional loadings with classical and modern methods (IRT)
on the NA Junior High School test Mathematics in the
2013/2014 academic year.

The problem in this research is that the gap results of NE in
the western and eastern regions of Indonesia can occur because
of bias in the item about NA. Discrimination occurs when
there is an imbalance item is an item about favorable score a
particular group. The gap results of the NE because of the
inequality score between regions can be caused by test items
and therefore, not test items.

Based on field conditions that indicate lameness score cause
gaps in the quality of education, one probability of bias or DIF
result item-based NE regional grouping. Furthermore, the
researcher will represent some of the Items Expected to be
visible to The NE bias between the western region on the data
results of the NE DIY junior high school students and the
eastern part represented by NTT. Of course, to obtain more
accurate results, the DIF analysis detection method uses IRT
and non-IRT. From the analysis, results containing items will
then be identified as indicators of DIF within the NE that has
the inequality between western and eastern Indonesia.

3.2 Sample and data collection

The sample in this study was students from junior high
schools in Yogyakarta and NTT who took the Mathematics
National Examination for the 2013/2014 academic year. The
sample selection was based on the representation of the
western region of Indonesia, represented by the province of
DIY, while the eastern region of Indonesia was represented by
NTT. Another consideration is the average score of the
Mathematics National Examination in DIY is more than the
national average, while the average national exam score in
NTT is below the national average. These two considerations
are the reasons for choosing the two provinces as samples in
this study. The data used in this study were obtained from
responses from samples working on multiple choice objective
mathematical problem items consisting of 40 dichotomous
items. In this case, the NTT Group is the Focal group, while
DIY is the reference group. In this study, the technique used
in collecting data is the documentation technique, by
collecting students' responses to the mathematics NE test in
DIY and NTT. One thousand students each were selected
based on the ability level for each region, which is 30% the
lower group, 40% the moderate group, and 30% the upper

group.
3.3 Data analysis

According to Cutright [27], methods for detecting DIF can
be divided by the number of groups, approaches, and types of
DIF itself. The DIF method consists of two groups; the first
method is the classical/non-IRT approach. This method
includes the mantle-haenzel method, standardization,
SIBTEST, and logistic regression. This method uses the row
score of each respondent and the second method uses the IRT



approach, namely the LRT, Lord, and Raju methods. Any
technique can be used without purification/purification. The

following groupings DIF detection method we present in the
Table 1:

Table 1. DIF detection Method using the R

Approach  DIF shape

Number of Groups

2 >2
Mantel-Haenszel * Standardization * pairwise comparisons
Non-IRT Uniform LogistSicL:JrBeSrF:eIsion - Generalized Mantel-Haenszel*
Logistic regression *
- *
Non-IRT  Nonuniform Brei:BWM?jy pairwise comparisons
NU.SUBSET
LRT ™ pairwise comparisons
H *
ART Uniform ::‘{2;3 - Generalized Lord *
LRT ™ pairwise comparisons
1 *
ART Nonuniform IF_QZIS - Generalized Lord *

* Means it can be applied to the package "DifR."

This procedure begins by dividing the data into several
groups with a range of specific abilities (ability groups). Then
the researchers create a table with two rows and two columns
for each group's ability. Focal group (f) is a group harmed by
the presence of DIF. In contrast, the reference group is the
group that became the basis of comparison for assessing the
presence of DIF. If there are M group's abilities, the
researchers will compile the Table 1 above as M. The method
of detecting DIF on this occasion uses three methods for non-
IRT. Classical methods include the Mantel-Heanzel method,
Standardization Method, and Logistic Regression Methods
[28, 37]. Modern methods for utilizing the IRT approach are
the method of Lord and Raju [28].

DIF detection methods were performed using the R program
using the difR package [27, 28]. On this occasion, the data
used dichotomy result NE Mathematics by comparing two
groups of respondents, a group of students from NTT as a focal
group and a group of students of Yogyakarta as the reference
group. Researchers took 1000 samples from each group. In this
Article, we analyze the 39 items because item 21 did not meet
the analysis criteria (could not be answered correctly by the
sample used) so it was excluded from the data analysis. The
results of DIF analysis are continued by doing analysis UN
items that contain DIF. Early analysis is to examine the DIF
signification of each item in general and determine the
category of difficulty based on the criteria presented in Table
2.

Table 3. DIF Level interpretation based on five methods

Level A B C
MH  |AMH<I 1 <AMHKLS |A1\145H|2
STD |ASTD<I  1<JASTDI<I.S ‘AslT?E
Method LOG AR2<0.35 0'350§7A0R2 < AR2202
Lord |ALORDI<I S|ALOI1{D\<1.5 IAL(1).15{])‘Z
Raju  |ARAJU<I | 5‘| ffg‘m | AR‘féU =
elfjf:e'(::t Low Medium High

The item about the NE in the study is grouped into four
subject matters: arithmetic operation, Algebra, Geometry, and
Statistics / Probability. The analysis next is the categorization
and count of the number of items that are experiencing DIF are
based on the following criteria (Table 4):

Table 4. Categorization of items containing DIF by five
methods

Criteria
Item does not load DIF for all methods
There are 1-2 methods that declare items

No Category
1 No problem

2 Less Problem

to load DIF
e Troubled Three methods declare an item to load a
Table 2. Item difficulty category 3 Enough DIF
4 Troubled Four methods declare an item to load a
Category  Score Interval rouble DIF
Very Difficult x>1.0 5  Very Troubled  All methods declare items contain DIF
Difficult 0.5<x<1
Medium -0.55x<0.5 3.4 Step analysis using the R. program
Easy -1.0<x<-0.5 ' P y g - Prog
Very Easy x<-1.0

Furthermore, DIF analysis is carried out specifically using
five selected methods. The results of analysis that produce
statistical values based on each DIF method are classified into
three levels, namely A, B, and C. This level shows the effect /
magnitude of the DIF loaded by each item. Table 3 describes
the statistical value limits of the method used.
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(1) Prepare data in extension *. CSV on Microsoft excel or
can also be in the form of a file extension *. sav in the SPSS
program on a specific file.

(2) Open the Program Application and settings directory by
clicking FILE — Change dir as Figure 1. Find the folder that
contains the folder that contains the files to be analyzed, then
click OK.



R RGui (64-bit)
File Edit View Misc Packages

Source R code.

) -- "Bird Hippie
pundation for Stat
B2/x64 (64-biT)

Ctrl+S

Ctrl+P

Figure 1. Change directory

(3) Choose a Package that supports analysis difR, namely
mirt, Itm, Ime4, deltaPlotR; by clicking Packages — load
package, a menu like a Figure 2 will appear. Then select the
package to use and click Ok.

——

Select one

Deriv
DFIT
difR
digest
ellipsis
eRm
expm

farver

Figure 2. Selectable package download

(4) The next step is to import data by writing the following
syntax: >data<-read.csv(file="DATA UN.csv ", header=T)
#(data csv)>data<-read.spss(file="DATA UN.sav",
to.data.frame =TRUE)#(SPSS data).

(5) Displays data by writing the following syntax: >data.
Then the display will appear as shown in Figure 3:

@ T
[E5CINDEEE)]
f

Figure 3. Data analysis

(6) DIF analysis. The first method used is an analysis using
the Mantel -Heanzel method. The syntax used is as follows:
MH<-difMH  (data,  group="Group", focal.name=2,
purify=TRUE, nriter=20, save.output=TRUE,
output=c("MHresults", "default™)).
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(7) Output analysis can be viewed by writing the following
syntax in the R Console.

>MH

(8) R console output is as follows: >MH

Detection of Differential Item Functioning using Coat-
Haenszel method with continuity correction and with item
purification.

Results based on asymptotic inference
Convergence reached after five iterations
Matching variable: test score

No set of anchor items was provided

No p-value adjustment for multiple comparisons
Coat- Haenszel Chi- square statistics:

stats. P- value
it1 1.1462 0.2843
it2 13.7604 0.0002 ***
it3 1.6933 0.1932
it4 44.6885 0.0000 ***
it5 21.8019 0.0000 ***
it6 162.9540 0.0000 ***
it7 0.4404 0.5069
it8 12.7616 0.0004 ***
it9 0.0451 0.8318
it10 25.2172 0.0000 ***
it11 44.4657 0.0000 ***
it12 40.8461 0.0000 ***
it13 207.1702 0.0000 ***
it14 113.9957 0.0000 ***
it15 18.4669 0.0000 ***
it16 70.7143 0.0000 ***
it17 45.0143 0.0000 ***
it18 21.0977 0.0000 ***
it19 1.1558 0.2823
it20 0.0002 0.9886
it21 12.7633 0.0004 ***
it22 37.5032 0.0000 ***
it23 0.7144 0.3980
it24 6.2192 0.0126 *
it25 6.4163 0.0113 *
it26 3.1205 0.0773.
it27 35.7052 0.0000 ***
it28 53.8681 0.0000 ***
it29 0.1717 0.6786
it30 9.6330 0.0019 **
it31 87.9321 0.0000 ***
it32 20.9872 0.0000 ***
it33 0.3241 0.5691
it34 181.3080 0.0000 ***
it35 23.7732 0.0000 ***
it36 63.0233 0.0000 ***
it37 0.0006 0.9803
it38 0.0000 0.9952
it39 10.7247 0.0011 **
Significant. codes: 0 "***' 0.001 **'0.01 *'0.05"'.'0.1"''1

Detection threshold: 3.8415 (significance level: 0.05)
Items detected as DIF items:



it2

it4

it5

it6

it8

it10
it11
it12
it13
it14
it15
it16
it17
it18
it21
it22
it24
it25
it27
it28
it30
it31
it32
it34
it35
it36
it39

Effect size (ETS Delta scale):

Effect size code:
‘A" negligible effect
'B": moderate effect
'C": large effect

alphaMH deltaMH

it1 0.8700 0.3271 A
it2 0.6586 0.9813 A
it3 0.8486 0.3859 A
it4 0.4546 1.8524 C
it5 0.5767 1.2936 B
it6 0.2004 3.7775 C
it7 0.9176 0.2020 A
it8 0.6290 1.0896 B
it9 1.0307 -0.0711 A
it10 0.5474 1.4160 B
it11 0.4532 1.8600 C
it12 0.4558 1.8465 C
it13 0.1541 4.3941 C
it14 0.2633 3.1357 C
it150.5882 1.2471 B
it16 0.4045 2.1271 C
it17 0.4482 1.8860 C
it18 0.5965 1.2140 B
it19 0.8793 0.3023 A
it20 1.0085 -0.0200 A
it21 0.6523 1.0042 B
it22 1.9418 -1.5595 C
it23 1.1029 -0.2302 A
it24 0.7253 0.7548 A
it25 1.3416 -0.6907 A
it26 1.2263 -0.4795 A
it27 2.0019 -1.6311 C
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it28 0.4218 2.0288 C

it29 1.0563 -0.1288 A
it30 1.4417 -0.8596 A
it31 3.2969 -2.8035 C
it32 1.6514 -1.1788 B
it33 1.0710 -0.1612 A
it34 0.12012 3.7683 C
it35 1.7805 -1.3556 B
it36 0.4083 2.1048 C

it37 1.0036 -0.0084 A
it38 0.9945 0.0130 A

it39 1.4475 -0.8692 A

Effect size codes: 0'A"1.0'B'1.5'C’
(for absolute values of 'deltaMH")

The first paragraph shows the DIF detection method used,
using the Mantel -Heanzel method, and purification carried out
for up to 5 iterations. Its output is the statistical value chi-
square, p-value, and the significance level of the item
containing the DIF. The second output shows the items
containing the DIF. Moreover lastly, it shows the estimated
value of alphaMH, deltaMH, and the effect category of DIF
for each item.

(9) Visually, items containing DIF using the Mantel-
Heanzel method can be observed using the following syntax:
Plot (MH). So that the output appears as in Figure 4:

Mantel-Haenszel

13

200
1

34

150
|

MH Chi-square statistic

100
1

16

17

15 18

22

28

27

31

36

3

39

295, 30
20 23 4 29 33

3%8

20 30 40

ltem
Figure 4. Coat— Haenszel statistics and detection threshold

The same way can be done to specify DIF and Graph values
for other methods with the following syntax:

# DIF detection using standardization method

STD<-difStd (data, group="Group", focal.name=2, purify
=TRUE, nrlter=20, save.output=TRUE, output=c("Stdresults",
"default™))

# Graphics devices

plot (STD)

#DIF detection using logistics regression method

LOG<- difLogistic (data, group = "Group", focal.name = 2,
purify = TRUE, nrlter = 20, save.output = TRUE, output = ¢("
Stdresults "," default "))

# Graphics devices

plot (LOG)



# DIF detection using Lord's chi-squared method

LORD<- difLord (data, group = "Group", focal.name = 2,
model = "1PL", purify = TRUE,engine = "Ime4", save.output
= TRUE, output = ¢(" LordResults "," defaults "))

# Graphics devices

plot (LORD)

# DIF detection using Raju's area method.

RAJU1<- difRaju (data, group = "Group", focal.name = 2,
model = "1PL", purify = TRUE,signed = TRUEsave.output =
TRUE, output = ¢(" RAJUresults "," default "))

# Graphics devices

plot (RAJU)

Briefly, the steps of DIF analysis using Program R are
presented in the flow chart in Figure 5.

Prepare data in extension *. CSV or *. sav

AV

Open the ProgramR and settings directory

N\

Choose a Package that supports difR analysis (mirt, Itm, Ime4,and deltaPlotR)

AV

Import data using appropriate syntax for the data type

AV

Displays data by writing the appropriate syntax

N/

Analyze DIF using appropriate syntax for the method used.

N/

Output analysis can be viewed by writing the appropriate syntax

AV

Analysis results will appear in the R console

Figure 5. DIF analysis using Program R

4. RESULTS

The analysis results show the characteristics of the NE items
used to detect DIF. The results of the DIF analysis using five
different methods are presented in table y, a description of the
abilities of NE participants, the relationship between the
abilities of NE participants and the distribution of item
difficulty, and finally shows the distribution of items
containing DIF in NE material.

Table 5 shows that 26 significant items contain DIF,
meaning that only 33.3% of items are free from the DIF. There
is one very Easy item, nine easy items, 24 medium items, and
five difficult items from the difficulty level. Judging from the
composition of the level of difficulty of the UN, the NE test
kit is quite good because 60% of the items have a level of
difficulty in the medium category. In contrast, the other 40%
are evenly distributed for other categories.

Table 6 shows the estimated DIF value and DIF load effect
level for each item from five different methods that have been
analyzed with the R program. In addition to the estimated DIF
value, groups that benefit from items containing DIF are also
presented based on the DIF value of each method. If the DIF
value is positive, the focal group benefits from this item, while
the DIF value is negative, the reference group benefits.
Especially for the Logistics Regression method, the
determination of the group that benefits can be observed by
looking at the graph of each item. If the reference group’s
graph is above focal, as in Figure 6, vice versa, if chart group
reference is at on group focal like Figure 7, it means group
reference more benefited. If the graph intersects, the group
with more wide area _ big more benefited. Full results about
the chart of each item for Logistic method regression see the
attachment.

Besides the item's characteristics, the researcher also
describes ability focal and reference groups. Table 7 shows
description ability group focal and reference covers average
score, grade maximum, and minimum and deviation standards
for each group. The presented score consists of a row or Mark
raw of each student and scores on the logit scale.

Table 5. The results of DIF significance and item difficulty

Item Code _ Static_lte_ms - Difficulty Items
Chisq p-value Significance of DIF Load Difficulty Index Level
itl 1498,791  1.0000 Significant -0.7933 Easy
it2 1817,417  0.9980 Significant -0.4638 Currently
it3 1464,414  1.0000 Significant -0.7509 Easy
it4 1542,721  1.0000 Significant -0.4613 Currently
it5 1662,142  1.0000 Significant -0.5773 Easy
it6 1505,309  1.0000 Significant -0.5679 Easy
it7 1536,619  1.0000 Significant -0.5097 Easy
it8 1383,174  1.0000 Significant -0.1254 Currently
it9 2240,014  0.0000 Not significant 0.0197 Currently
it10 1642004  1.0000 Significant -0.3837 Currently
itll 1496,025 1.0000 Significant -0.5256 Easy
it12 1506.807  1.0000 Significant -0.2928 Currently
it13 2135,392 0.0170 Not significant 0.8324 Difficult
itl4 1558,552  1.0000 Significant -0.4065 Currently
it15 1525.508  1.0000 Significant -0.3360 Currently
it16 2374,379  0.0000 Not significant 0.2671 Currently
itl7 2462,191  0.0000 Not significant 0.5896 Difficult
it18 2155,693  0.0080 Not significant 0.3845 Currently
it19 1925.017  0.8800 Significant 0.2671 Currently
it20 1753,388  1.0000 Significant -0.1614 Currently
Static Items Difficulty Items

Item Code

Chisq p-value Significance of DIF Load Difficulty Index Level




it21 2968,048  0.0000 Not significant 0.9288 Difficult

it22 2064,715  0.1490 Significant -0.1093 Currently

it23 2951,127  0.0000 Not significant 0.5251 Difficult

it24 2572.092  0.0000 Not significant 0.8432 Difficult

it25 2228,474  0.0000 Not significant 0.3280 Currently

it26 1650.607  1.0000 Significant -0.0574 Currently

it27 1739,634  1.0000 Significant -0.5077 Easy

it28 2213.45  0.0010 Not significant 0.2345 Currently

it29 1643,148  1.0000 Significant -0.2202 Currently

it30 1630,804  1.0000 Significant 0.0446 Currently

it31 2099,081  0.0580 Significant -1.0948 Very easy

it32 1840,876  0.9950 Significant 0.0332 Currently

it33 1906,943  0.9290 Significant 0.0446 Currently

it34 2869.114  0.0000 Not significant 0.2439 Currently

it35 1796,461  1.0000 Significant -0.5354 Easy

it36 2361,682  0.0000 Not significant 0.1585 Currently

it37 1940,669 0.8210 Significant -0.2834 Currently

it38 2521.012  0.0000 Not significant -0.6308 Easy

it39 1899,488 0.9440 Significant -0.2065 Currently

Table 6. MH, STD, Lord, and Raju Hasil results
MH STD LOG LORD RAJU DIF
Items . detect. Adv. Material
MH Lv Std Lv R? Lv Lord _ Lv Raju Lv results Group

itl 0.33 - -0.19 0.00 - -0.66 A -0.66 A 2/5 Ref. Arit.
it2 0.98 A 0.59 - 0.00 A 0.34 - 0.34 - 2/5 Ref. Arit.
it3 0.39 - -0.02 - 0.00 - -0.59 A -0.59 A 2/5 Ref. Arit.
it4 1.85 C 1.14 B 0.01 A 0.69 - 0.69 - 3/5 foc. Arit.
its 1.29 B 0.65 - 0.00 A 0.33 - 0.33 - 2/5 foc. Arit.
ité 3.78 C 2.55 C 0.04 B 2.23 C 2.23 C 5/5 foc. Arit.
it7 0.20 - -0.26 - 0.00 A -0.86 A -0.86 A 3/5 Ref. Arit.
it8 1.09 B 0.37 - 0.00 - -0.48 A -0.48 A 3/5 Ref. Arit.
it9 -0.07 - -0.41 - 0.02 A -0.54 A -0.54 A 3/5 Ref. Arit.
it10 1.42 B 0.78 - 0.00 A 0.28 - 0.28 - 2/5 foc. Arit.
it1l 1.86 o 1.16 B 0.01 A 0.73 - 0.73 - 3/5 foc. Alg.
it12 1.85 C 1.08 B 0.01 A 0.40 - 0.40 - 3/5 foc. Alg.
it13 4.39 C 3.90 C 0.07 B 3.86 C 3.86 C 5/5 foc. Alg.
itl4 3.14 C 1.98 C 0.02 A 1.69 C 1.69 C 5/5 foc. Alg.
itl5 1.25 B 0.58 - 0.00 A -0.10 - -0.10 - 2/5 foc. Alg.
itl6 2.13 o 1.42 B 0.03 A 2.10 o 2.10 C 5/5 foc. Alg.
it17 1.89 o 1.25 B 0.01 A 1.61 o 1.61 C 5/5 foc. Alg.
it18 1.21 B 0.90 - 0.00 A 0.92 A 0.92 A 4/5 foc. Alg.
it19 0.30 - 0.11 - 0.01 A -0.56 A -0.56 A 3/5 Ref. Alg.
it20 -0.02 - -0.29 0.01 A -1.04 B -1.04 B 3/5 Ref. Alg
it21 1.00 B 0.57 - 0.01 A 1.85 C 1.85 C 4/5 foc. Geo
it22 -1.56 C -1.55 C 0.04 B -2.12 C -2.12 C 5/5 Ref. Geo
it23 -0.23 - -0.70 - 0.00 - 0.38 - 0.38 - 0/5 - Geo
it24 0.75 A 0.46 - 0.01 A 0.50 - 0.50 - 2/5 foc. Geo
it25 -0.69 A -0.89 - 0.02 A -1.04 B -1.04 B 4/5 Ref. Geo
it26 -0.48 - -0.60 - 0.02 A -1.42 B -1.42 B 3/5 Ref. Geo
it27 -1.63 o -1.52 C 0.03 A -2.32 o -2.32 C 5/5 Ref. Geo
it28 2.03 C 1.43 B 0.01 A 1.41 B 141 B 5/5 foc. Geo
it29 -0.13 - -0.30 - 0.01 A -1.12 B -1.12 B 3/5 Ref. Geo
it30 -0.86 A -1.03 B 0.02 A -1.80 C -1.80 C 5/5 Ref. Geo
it31 -2.80 C -2.69 C 0.05 B -3.27 C -3.27 C 5/5 Ref. Geo
it32 -1.18 B -1.14 B 0.03 A -1.97 C -1.97 C 5/5 Ref. Geo
it33 -0.16 - -0.28 - 0.01 A -0.92 A -0.92 A 3/5 Ref. Geo
it34 3.77 C 3.26 C 0.08 C 3.85 C 3.85 C 5/5 foc. Geo
it35 -1.36 B -1.48 B 0.01 A -2.00 C -2.00 C 5/5 Ref. stats.
it36 2.10 C 1.45 B 0.02 A 1.94 C 1.94 C 5/5 foc. stats.
it37 -0.01 - -0.52 - 0.00 A -0.71 A -0.71 A 3/5 Ref. stats.
it38 0.01 - -0.37 - 0.00 - -0.12 - -0.12 - 0/5 - stats.
it39 -0.87 A -0.97 A 0.01 A -1.47 B -1.47 B 5/5 Ref. stats.
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Figure 6. Graph of probability and ability of focal group and
Reference group Logistics Regression Method item 27
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Figure 7. Graph of probability and ability of focal group and
Reference group Logistics Regression Method item 13

Table 7. Description of the ability of the reference and focal
group students

Descriptive Row Score Logit Scale
Reference  Focal Reference Focal
n 1000 1000 1000 1000
average 23.43 17.01 0.42 -0.40
min 4.00 3.00 -2.13 -2.42
max 37.00 37.00 2.56 2.57
SD 9.67 6.94 1.20 0.75

Connection Item characteristics and abilities of students
from each group are presented in Figure 8 and Figure 9. Figure
8 shows group references have abilities ranging from -2.13 to
2.56 temporal logit scale index. The difficulty of the items is
in the range of the interval -2.00 to 2.00. with index difficulty,
set up NE test as it should measure with good ability students
in groups reference. Temporary that, if compared to Figure 9,
shows ability student is in the interval -2.00 to 2.00 while
index Item difficulty is in the range of -1.00 to 1.00. index the
difficulty of the item given to group reference it turns out no
by significant capable describe with good ability group this,
thing this because of existence significant difference _ Among
ability student with the device the NE test is given. Some
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groups with ability tall and capable low no could reveal with
effective device NE test.

ottt H,H 1

[= il

Figure 9. Focal group person-item map

Connection Among ability students and item difficulty
index has implications for the advantaged group with device
test this. Table 8 describes that generally, items that contain
DIF are good group references. Although average ability _
from group reference is more suitable than a focal group, level
success students in the focal group are more suitable than
group reference to some items with the same ability level. This
condition causes a unique case and can be studied more in
using various other analyses in the future front.

40 34
29 29
30 27 -
18
20 10 10
10 5
M-H STAND. LOG  LORD  RAIU

@ Dif @ Non-Dif

Figure 10. Number of Items containing DIF and non-DIF
based on DIF detection method with R. program



Table 8. DIF function level results and Groups who benefit from the R. program

CTT 1PL IRT
DIF Level MH STD LOG LORD RAJU
Ref. foc. Ref. foc. Ref. foc. Ref. foc. Ref. foc.
A 3 2 1 0 15 14 8 1 8 1
B 2 6 3 7 2 2 5 1 5 1
C 3 11 3 4 0 1 6 8 6 8
Total 8 19 7 11 17 17 19 10 19 10

Based on Figure 10, it can be seen that by using the non-
IRT method/classical method, it was identified that the MH
model detected 27 items containing DIF, the Standard model
detected 18 items containing DIF. The logistic method
identified 34 items containing DIF. Meanwhile, when viewed
from the comparison of the three models above, it can be seen
that there were 18 items detected containing DIF for the three
non-IRT models used. Based on the data obtained, it can be
seen that by using the IRT/Modern method with the 1PL
model, it was identified that the Lord and Raju model detects
DIF for all items, namely 29 items. Raju detected 34 items
containing DIF. In the 3PL model, the estimation with Lord
and Raju could not be detected because it failed to run the R
program. Other information shows that the estimation method
using the non-IRT approach has relatively different estimates
between one method and another, while the IRT approach is
all estimation methods used. Used using the 1PL model gives
the same results for all items. Meanwhile, if we look at the
items that contain DIF for all the methods used, there are 15
items, namely items 6, 13, 14, 16, 17, 23, 28,29, 31,32,33, 35,
36, 37, and 40. Of the 39 items, two items do not contain DIF
for all methods used, namely items 24 and 39.

Besides the Item characteristics and abilities group, the
important necessary _ shown is the material loaded on the NE
test. The researcher has grouped the distribution of 2013/2014
NE material based on the material that can be used seen in
Table 6. Based on Figure 11, NE questions are divided over
four materials generals with the distribution of items that are
not proportional for each material show that Theory geometry
has a proportion compared to Theory other.

After done distribution material, the next step is to
categorize items containing DIF with five methods based on
the distribution of the material shown in Table 9.

Statistics /
Probability
13%

Arithmetic
operation
25%

Geometry
36%

Algebra
26%

Figure 11. Percentage and number of items on NE materials

Table 9 shows that the geometry material, which has a large
proportion in the NA, has the highest number of items
containing DIF, namely 12 items that are sufficient to be very
problematic. Algebra material containing 9 item questions
containing DIF in moderate to very problematic category.
Statistics / The probability that even though the number of
items is small. Almost all items have problems with DIF,
namely 4 out of 5 contain DIF, while for the arithmetic
operation material is balanced between items that contain DIF
and not, namely five items that have problems while the other
5 are relatively less problematic.

Table 9. NE Material Analysis containing DIF

Material No Problem Less Problem Troubled Enough Troubled Very Troubled
Arithmetic operations 0 5 4 0 1
Algebra 0 1 4 1 4
Geometry 1 1 3 2 7
Statistics/Probability 1 0 1 0 3
Amount 2 7 12 3 15

5. DISCUSSION

Based on the results obtained, it can be seen that there is a
very significant bias in the 2013/2014 NE item items. More
than half of the NE questions contain DIF, which indicates that
the NE questions tend to benefit the focal group [15, 38], in
this case, for groups of students in NTT (representing the
eastern region). Furthermore, disadvantaged students in DIY
(representing the western region of Indonesia). This condition
indicates that the NE questions contain a relative bias
significant by location within [11]. Racial and ethnic group
differences may reflect actual differences rather than
measurement bias [38] know that ethnicity may influence
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learning culture and learning opportunities [38, 39].

Several things cause differences in the ability of DIY and
NTT students to solve the NE questions in terms of this
location, such as differences in educational facilities and
facilities and infrastructure of the two regions [5, 40]. This
situation can be supported by the fact that NTT is one of the
target areas for the Bachelor of Education program in the
Outermost, Frontier, and Disadvantaged Regions (SM3T) to
improve the quality of education in that area. In addition,
several studies have shown that differences in student
backgrounds such as language [41], socioeconomic, and
geography have contributed to students' abilities [5].
Geographical differences in Indonesia are generally the things



that affect the primary language used. It may result in
differences in students' abilities to understand some of the
instructions in the NE questions given [41].

Low ability focal group can be caused by facility factors and
several things that might cause a lot of NTT students not to
solve the NE questions [3, 5]. Another factor is the still weak
ability of students in several learning materials, namely
Algebra [42, 43], Geometry [44, 45], and Statistics/probability
[46, 47] material. Of course, this needs to be a focus for the
education office, schools, teachers, and all stakeholders [48,
49] to focus and concentrate on these materials so that students
at NTT can solve problems related to these materials in the
future [50]. The material with a reasonably high DIF in this
analysis is the same as the TIMSS results in 2011, where
Indonesia has a below-expected value for the three materials.
Indonesia only has an increase in the material for arithmetic
operations [10]. Another study stated that the primary thing
that affects students' ability to solve math problems is the
content ability [51, 52]. it is necessary to carry out several
policies to improve the content abilities of NTT students, such
as improving the quality of learning to improve students'
knowledge of mathematical content.

The exciting thing in the study is that with existing
limitations, the general focal group /NTT has more
opportunities than group /DIY reference for items containing
DIF at the same capability level. This situation shows that with
good guidance and educational support facilities, the ability
focal group /NTT has potency significantly could increase in
the future [5]. This condition naturally needs good cooperation
Among the government center and region to support progress
in several areas in eastern Indonesia.

Some of the limitations in this study can be used by further
researchers, such as the sample used only using two provinces,
namely DIY and NTT. In the future, analysis can be carried
out for several areas involving more than two groups. In
addition, the analysis carried out by researchers is still shallow
to reveal the items and materials that contain DIF. In addition
to geographical factors, many exciting things can be done to
understand the bias of the NE items, such as differences in the
primary language, learning opportunities, socioeconomics,
other factors that are more interesting to study [3, 21, 38].

6. CONCLUSIONS

Geographical location bias is interesting to study in an
archipelagic country like Indonesia, with complexities and
educational problems. Mathematics NE as a benchmark for the
quality of Education in Indonesia Generally profitable focal
group /NTT. However, although reality, students' ability in
groups is lower than group reference /D1Y. This condition may
be a consequence of several factors such as facility problems,
condition socioeconomics, and knowledge of mathematical
content (on Algebra, Geometry, and Statistics/ Probability
materials). With the analysis, policymakers can take corrective
steps to improve facilities and procure competent teachers. So
that inferior math content problems in the focal group could be
overcome for avoiding inequality from geographic aspect
group in Indonesia.

This study looks at the other side of the gap in the quality of
education, especially education in Indonesia, which is rich in
pluralism and several problems. One of the problems that the
researchers focus on is the geographical gap which is the
impact of uneven development, especially educational
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facilities and infrastructure. Several previous studies have
highlighted DIF based on gender, school status, and ease of
access. Generally, researchers focus on gender and school
status gaps, while only a few have looked at
location/geographical aspects. With this research, it is hoped
that it can provide a new picture of other aspects that have not
been considered in the DIF study. This research can be used as
a reference regarding the education gap for regions that have
multiple characteristics, both from ethnic groups, cultures and
islands such as Indonesia.

In general, the DIF analysis is considered the first step, the
statistical step, to decide whether the item is biased towards a
particular group. The emergence of DIF must first be seen as
an impact, namely the real difference in ability of the two
groups. This is important because if an item is detected as DIF,
it does not necessarily mean the item is biased. In this case, it
is important to consider whether the reason for the difference
in group scores on the item is relevant or not, which depends
on the object or purpose of the measurement. The first case,
DIF is caused by the actual difference, and the second case is
caused by bias

The researcher sees that DIF is a necessary condition for
item bias to occur, but it is not a sufficient condition. Item
impact and item bias both differ in group situations based on
relevant characteristics or irrelevant test characteristics.
However, if DIF occurs, then this event is not sufficient to
prove the occurrence of a bias item; but furthermore, the item
should be analyzed (e.g. by content analysis, field evaluation)
to assess the presence of item bias in it. Thus, DIF refers to the
way items function differently for individuals or groups of test
takers of the same ability.

Item bias, a challenge to the validity of the test, causes
systematic errors that can give incorrect interpretations of the
conclusions made for certain group members. In other words,
when an item unfairly favors one group over another, then item
bias exists. The question is biased because the item itself
contains certain sources of difficulty other than the construct
being tested, and this difficulty factor is detrimental to the
performance of the test taker. However, differences in
performance or ability to answer items do not automatically
prove item bias.
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