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STRACT

The emergence of Differential Item Functioning (DIF) indicates an external bias in an item. This study aims
to identify items at Scientific Literacy Skills with Integrated Science (SLiSIS) test that experience DIF based on
gender. Moreover, it is analyzed the emergence of DIF, especially related to the test construct measured, and
concluded on how far the validity of the SLiSIS test from the construct validity of consequential type. The study
was conducted with a quantitative approach by using a survey or non-experimental methods. The samples of this
study were the responses of the SLiSIS test taken from 310 eleventh-grade high school students in the science
program from SMA 2 and SMA 3 Tegal. The DIF analysis technique used Wald Test with the Rasch model. From
the findings, eight items contained DIF in a 95 % level of trust. In 99 % level of trust, three items contained DIF,
items 1, 6, and 38 or 7%. The DIF is caused by differences in test-takers ability following the measured construct,
50 it is not a test bias. Thus, the emergence of DIF on SLiSIS test items does not threaten the construct validity
of the consequential type.
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geau'vely, and innovatively; (2) demonstrate the
ability to think logically, critically, dggatively, in-
novatively, and independently; (3) demonstrate
the ability to analyze and solve complex prob-
lems; (4) demonstrate the ability to analyze natu-
ral phenomena, use the environment productively
and resBlsibly, also master the knowledge nee-
ded for higher education (Ministry of Education

INTRODUCTION

Citizen Elience literacy has a very signifi-
cant effect on the progress of a Nation. The rea-
son is that the scientific literacy of the communi-
ty has a positive effect on the quality of economic
development, democracy, and community cultu-
re (Hanushek & Woessmann, 2016; Roth & Lee,

2016; Rudolph & Horibe, 2016). Therefore, stu-
dents' scientific literacy must be the main goal in
science education (McFarlane, 2013). TERefore,
many attempts were made to increase students’
scientific literacy in science learning by develo-
ping science learning models and asses@Egnts
(Ardianto & Rubini, 2016; Rusilowati et al.,
2016; Ratini et al., 2018; Fakhriyah et al., 2019).

In Indonesiafglscience education in high
school aims to: (1) build and apply information,
knowledge, and technology logically, critically,
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and Culture offfhe Republic of Indonesia, 2018).
The purpose is in line with the scientific litera-
skills developed by the 2015 PISA (Program
for International Science Student Assessment),
which includes: (1) explaining phenomena scien-
tifically; (2) evaluating and designing scientific
investigations; (3) interpreting scientific data and
evidence (Chiang & Tzou, 2018).

The competency standards set by the Go-
vernment before 2020 were measured through the
National Examination. However, there are some
weaknesses in the implementation of the national
examination. First, the Government does not use
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the Nflfional Examination results as a determi-
nant of graduation, so there is no guarantee of
compliance with competency standards for high
school students who graduate. Second, not all
subjects that build scientific competence are te-
sted, and students may choose just one subject.
Those weaknesses cause students who pass to be
not comprehensive under the competency stan-
dards that students should master. Likewise, at
the International level, the Government has never
taken a survey to study achievement at the high
school level, so it does not have the quality para-
meters of high school graduates in Indonesia.

In this regard, tflre needs to be a compre-
hensive examination that can ensure the com-
petence of high school graduates following the
predetermined competency standards. Therefore,
SMA 2 and SMA ncgal, Central Java, have con-
ducted integrated science literacy tests on high
school students in the twelfth grade of MIPA
(Mathematics and Natural Sciences) to ensure
that the graduates md¥¥national standards and
the main objectives of science education at the in-
national level. The test is called the SLiSIS test
(Scientific Literacy Skills with Integrated Science
Test). SLiSIS test is a standardized test t@fled em-
pirically and meets content standards, scientific
literacy achievements, and measurement models.

@1n the aspect of content, SLiSIS Test co-
vers Mathematics, Physics, Chemistry, and Biolo-
gy competencies in an integfited manner through
integrated science cases. Several studies show
that science learning presented in an integrated
manner significantly affects increasing student
scientific literacy (Turiman et al., 2012; Tamassia
& Frans, 2014). In scientific literacy achievement,
SLiSIS Test refers to PISA 2015 (OECD, 2016).
SLiSIS Test uses 14 testlets, and each testlet con-
sists of 3 items. In each testlet there is one scien-
tific nevﬂmd three items that measure the achie-
vement of scientific literacy according to PISA
2015 standards. Item validation and scoring mo-
dels do not use the classical test theory that has
been widely used but uses Rasch modeling. The
use of classical test theory only produces scores
at the ordinal level, while Rasch modeling can
produce scores at the interval leveBll meet the
measurement assumptions (Mari et al,, 2012;
Bond & Fox, 2015; Susongko, 2016; Rusch al.,
2017). The validity with Rasch modeling refers
to the validity of Messick, where construct vali-
dity is considered a single concept consisting of
several aspects (Runnels, 2012; Ravand & Firoo-
zi, 2016). Rasch’s analysis explains the construct
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validity which is more comprehen@f} than clas-
sical test theory. There are at least six aspects of
construct validity: content, substantive, structu-
ral, external, geffRalisability, and consequential
aspects (Sabah et al., 2013; Wang et al., 2014;
Jong et al., 2015).

The construct validity of consequential
aspects is relatfJo the desired and undesirable
consequences (e.g., bias) of the assessment and
the implications derived from the score’s mea-
ning. The validity of consequential aspects focu-
ses on the implications of the interpretation of
the score as infffimation. Evidence regarding the
consequential aspects of construct validity also
discusses the actual and potential consequences
of testing the scores used, especially in terms of
sources of imrali such as bias and fairness
(Welner, 2013). The consequential aspect of
construct validity is the aspect that is highly con-
sidered inthe SLiSIS test. The reason is the use of
SLiSIS test results used bfchools in determining
the graduation status of high school students of
the Science program at SMA 2 and SMA 3 Tegal.
SLiSIS test is a high-stakes test, so bias can be a
major issue in afninistering the test.

Previous s}lies have shown a gender bias
in scientific tests. For example, on the physics test
and teaching physics, there is a gender bias (Ho-
fer, 2015; Wilson et al., 2016). Gender bias is also
found in chemistry and biology tests (Grunspan
et al., 2016; Rachmatullah & Ha, 2019). In addi-
tion, several studies have shown a gender bias in
scientific literacy tests in the PISA and TIMMS
surveys (Lisova & Kovalchuk, 2017; Cheema,
2019). Bias is the emergencE¥f several charac-
teristics of different items in individuals with the
same abilities but from different ethnic groups,
genders, cultures, or religions (Rouquette et al.,
2016). In other wms, an item can occur if indi-
viduals who have the same ability but come from
different groups do not have the same opportuni-
ty to answer an item correctly. These conditions
originate {8l several character items or situa-
tions that are not relevant to the test objectives.
Bias is a systematic error that affects the validity
of test scores (Demirtasli, 2015). Items must be
tested for potential contain bias to ensure the ac-
curacy of the decision to be based on test scores.
The method of determining item bias is focused
on the validity of test items between different
subgilips. Measurement bias can be generated
from the presence of differential item functioning
(DIF) in items (Rouquette et al., 2016).
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DIF describes the phenomenon of one or
several items from the test “functioning” diffe-
rently in the group of individuals to be compa-
red. These individuals are distinguished by cha-
racteristics such as age, gender, ethnicity, religion,
country of origin (Chiang & Tzou, 2018). Statis-
tically, that means the function parameters that
link latent variables (constructs measured) with
observations (responses to items) differ in the va-
rious groups involved (Kendhammer et al., 2013).
If the data are analyzed using the Rasch model,
the DIF phenomenon will emerge if differences
in the parameters of difficulties in the groups are
compared (Millsap, 2012).

Many studies show DIF caused by gender
on science tests, especially on science tests that
are high-stakes tests. All tests in mathematics,
physics, chemistry, biology, and measurement
of critical thinking ability are not free from the
presence of DIF based on gender (French et al,,
2012; Steinmayr et al., 2015). In international
surveys such as PISA and TIMSS, DIF testing
is not only done based on gender but also con-
ducted against the cultural background, country,
and level of scientific literacy§EBility of students
(Mesic, 2012; Lyons-Thomas et al., 2014; Choi et
al., 2015; Demirtasli, 2015; Huang et al., 2016;
Chiang & Tzou, 2018; Cheema, 2019). Thus it
is possible that the SLiSIS test items still contain
DIF based on gender.

The appearance of DIF on a test item in-
dicates an external bias in an item (Embretson &
Reise, 2013). It is one of the things that threaten
the validity of the test so that it can reduce the
level of confidence in the score generated by the
SLiSIS test. A preliminary study of the scientific
literacy test using the unit testlet analysis and in-
volving 112 test participants showed the existence
of DIF based on gender as many as two items
from the 17 items given. These items are related
to the theme of nuclear physics and Astronomy
(Susongko et al., 201 e SLiSIS test was app-
lied to 310 students. Therefore, it is necessary to
investigate the extent of the existence of DIF on
the test.

Various methods have been proposed to
identify DIF, such as Mantel-Haenzel (MH),
difference of difficulties, Lord’s ¥2, Non-com-
pensatory DIF (NCDIF), SIBTEST, logistic reg-
ression, and others (Cuevas & Cervantes, 2012).
Some statistical tests used directly to evaluate
the exisf#ice of DIF in Rasch modeling are the
use of Wald test, Likelihood Ratio test (LR),
the score test, and Simultaneous Item Bias Test
(SIBTEST). The first three used are tests using
large sample sizes, the Maximum Likelihood es-
timation approach, and parametric assumptions
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(Strobl et al., 2015). Several studies compare the
effectiveness of the Wald test, MH, LR test, and
SIBTEST methods and show that the Wald test
method is the most effective compared to others
(Hou et al., 2014). Several studies show that the
Wald test method with type I errors and maxi-
mum Likelihood estimates are the most sensitive
compared to other variations (Woods et al., 2013;
Battauz, 2019). It shows that the Wald method is
the most effective in detecting LDIF in the Rasch
model approach.

This study aims to identify items on the

SLiSIS test that experience DIF based on gender.
When the items are known, an analysis of the oc-
currence of the DIF is mainly related to the type
of scientific literacfglkills measured and conclu-
ded by concluding the validity of the SLiSIS test
from the construct validity of consequential type.
It is to assess bias or whether an item requires
more in-depth information and study, primarily
related to whether the emergence of differences
in the opportunity to answer correctly under the
construct measured or not. The existence of a
DIF on an item is not automatically biased. Ho-
wever, if the difference in opportunities to ans-
wer correctly between male and female groups is
caused by characters that do not fit the measure-
ment construct, the item is called bias (He & van
de Vijver, 2012).

3

'I.‘he study was conducted with a quantitati-
ve approach by using survey or non-experimental
methods. [n the design of survey methods, some
trends, behaviors, or opinions of a population by
examining a population sample were described
quantitatively. From this sample, the researcher
generalizes or makes claims about the population
(Creswell & Poth, 2016). The stages of this study
were compiling the SLiSIS test, conducting empi-
rical trials, and analyzing DIF based on student
responses to the teff)

The SLiSIS test is a scientific literacy test
that afffhs to measure scientific literacy skills that
refer to the achievements of scientific literacy
used by PISA in the 2015 survey. PISA divides
scientific literacy skills into three domains, they
are: explaining phenomena scientifically as
well as recognizing, offering, and evaluating ex-
planations for various natural and technologi-
cal phenomena; (2) interpretBientific data and
evidence as well as analyze and evaluate data,
claims, and arguments in various representations
and draw scientific curaninns; (3) evaluating
and designing scientific investigations as well as
describing and evaluating scientific investigations
and making generalizations from explanations

METHODS
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(OECD, 2016). Specifically, items that measure
the skills of the Evaluate and design scientific in-
quiry in the SLiSIS test are focused on the skills
of making generalizations from scientific expla-
nations or investigations.

The SLiSIS test material is a brief desc-
ription relating to integrated science themes or
scientific news. For each scientific reading, there
are three multiple-choice items with five alternati-
ve answersffBcientific reading is taken from vario-
us sources such as www.ScienceNews.org, www.
sciencenewsforstudents.org, www.readwork.org
and some of the integrated science exams on col-
lege entrance selection in Indonesia. Efich item
sequentially measures students’ ability to explain
phenomena scientifically (first item), interpret
data and scientific evidence (second item), also
evaluate and design scientific investigations (third
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item). SLiSIS test consists of 14 testlets, with each
testlet consisting of three items, so that the num-
ber of items is 42. Scoring each item is considered
to be iependent and dichotomous (1 or 0).
The samples of this study were the respon-
ses to the SLiSIS Test conducted on 310 students
of serfgJr high school grade XII of Science pro-
gram from SMA 2 and SMA 3 Tegal city. The
SLiSIS test for SMA 2 Tegal was held on Februa-
ry 11, 2020, at 08.00-10.00 WIB. Meanwhile, for
SMA 3 Tegal city, the test was held on February
21, 2020, from 7.30-9.30 WIB. From 310 stu-
dents, there are 102 male students and 208 female
studeiff] with ages between 17 to 19 years. All stu-
dents come from the area of Tegal city and sur-
rounding areas. The disJpution of students who
are subject to this study can be seen in Table 1.

Table 1. Distribution of Research Subjects based on Gender

No School Name Class Number of Male Number of Female  Total

1 SMA N 2 Tegal XII MIPA 1 10 16 26

2 XII MIPA 2 5 24 29

3 XII MIPA 3 24 33

4 XII MIPA 4 22 31
Subtotal 33 86 119

5 SMA N 3 Tegal XII MIPA 1 9 22 31

6 XII MIPA 2 12 19 31

7 XII MIPA 3 12 21 33

8 XII MIPA 4 12 20 32

9 XII MIPA 5 12 19 31

10 XII MIPA 6 12 21 33
Subtotal 69 122 191
Total 102 208 310

The research procedure began with estima-
ting the difficulty level of items with Rasch mo-
deling involving all responses or only involving
responses from male students or female students.
The Rasch model analysis used software version
R 3.5.0 through package version 0.15-6 (Mair et
al., 2019). The basic Rasch modeling uses the fol-
lowing formula:

2(8-bp
P(6) = 5y
, with:
P,(@) :the opportunity for someone with the
ability to answer the / item correctly.
by - difficulty level parameters for the §
problem
i 01,2,3,..42
e : natural logarithm
I’} . parameters of the participants’ ability
(Bond & Fox 2015)

The Wald test analy§E}was then performed
to determine whether the differences in the diffi-
culty level of items in thEf§vo groups by gender
were significant. The W test was used to test the
significance of the effect of the independent va-
riable (X,) partially on the dependent variable (Y)
in the logistic regression model carried out by the
Wald Test. The Wald value in the W (Wald) test
uses the formula:

N % i e
The hypotfEE¥is used for the w test is:

H, : =0 (There is no significant effect of gender
(X,) on the level of item difficulty (Y))

H, : & =0 (There is a significant influence between
the gender variables (X)) on the level of item dif-
ficulty (Y))

Fori=1,2,...,p
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Criteria for decision making is:
H, is refused if WX
H, is accepted if Wi>xZ,
(Woods et al., 2013)
Mapple software version 13 was used to
draw the characteristic curve of items detected by
DIF. Previously, an equation was made to equali-
ze the scale of item difficulty of male participant
responses and the scale of item difficulty of male

participants responses using the linear regression
method.

a =0,050r001
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EESULTS AND DISCUSSION

The result of the study began by describing
the results of item analysis with Rasch modeling
involving all responses of SLiSIS test takers and
the test participants’ responses of male or female
only. Moreover, Wald test analysis results on the
student responses to the SLISIS test will also be
included/lh the presentation. The data from the
analysis can be seen in Table 2.

Table 2. Analysis Results on Level of Difficulty and Wald Test on SliSIS Test [tems

No Item level of I;:[;Et;vmc Dllf;zlf;:;lﬂ:ilc Z Statistics P Value Explanation Explanation
Difficulty Respondent) Respondent) (Wald Test) (p=95 %) (p=99 %)
1 0,064 0,563 0,162 2812 0,005 DIF DIF
2 2,414 2512 2374 0,302 0,763 NON DIF NON DIF
3 1,122 0,7 1,309 1,055 0,051 NON DIF NON DIF
4 -1,908 2114 1,827 10,740 0460 NON DIF NON DIF
5 0,762 0,973 0671 1,088 027 NON DIF NON DIF
[ 0,772 0,262 1,056 -3,102 0,002 DIF DIF
7 0,078 0,054 141 0,785 0432 NON DIF NON DIF
H 0,004 0,054 0,019 0,295 0,768 NON DIF NON DIF
9 0,291 115 0,491 2420 0015 DIF NON DIF
10 1,004 1 1,006 0,025 0980 NON DIF NON DIF
1 2,103 1,907 2,225 0,922 0,35 NON DIF NON DIF
12 0,160 40,202 0,141 4,243 0,808 NON DIF NON DIF
13 0,669 0471 0,773 1,195 0,232 NON DIF NON DIF
14 0,683 0,918 0,582 1,226 0,220 NON DIF NON DIF
15 0,091 0,516 0,102 2407 0016 DIF NON DIF
16 2,137 1,903 225 0,915 0,360 NON DIF NON DIF
17 -1,635 1,482 1,709 0,691 0490 NON DIF NON DIF
18 0,168 0,054 0,223 0,685 0494 NON DIF NON DIF
19 0,304 0429 0,243 0,750 0453 NON DIF NON DIF
0 0,742 0817 0,706 0,433 0,665 NON DIF NON DIF
il 0,667 0,76 40,626 0,498 0619 NON DIF NON DIF
2 0,078 0,346 0,284 2,540 0011 DIF NON DIF
23 0,100 0,262 0,021 0,977 0,328 NON DIF NON DIF
24 0,113 0,262 0,041 0,896 0,371 NON DIF NON DIF
75 0,100 0,137 0,082 0,226 0,882 NON DIF NON DIF
2% 0,387 0,728 0,223 2,011 0,044 DIF NON DIF
27 22,034 1,636 225 0,697 0,090 NON DIF NON DIF
28 -1,067 -1,088 1,059 0,101 0919 NON DIF NON DIF
20 1,311 1,297 1,319 o079 0937 NON DIF NON DIF
30 0,359 0,514 0,264 0,923 0,35 NON DIF NON DIF
31 -1,492 1,148 1672 1,696 0,090 NON DIF NON DIF
32 2473 2323 2,566 613 0,540 NON DIF NON DIF
33 2,046 2423 1,875 1,475 0,140 NON DIF NON DIF
34 0,209 0,158 0,367 2,177 0029 DIF NON DIF
35 1,187 1,194 1,184 0,039 0969 NON DIF NON DIF
36 L1119 0,953 121 0,960 0337 NON DIF NON DIF
37 0,526 0,599 0,491 0,430 0,667 NON DIF NON DIF
38 0,669 L1 0,449 2,646 0,008 DIF DIF
39 0,222 0,221 0,233 40,010 0992 NON DIF NON DIF
40 1,318 -1,088 -1,432 1,156 0,248 NON DIF NON DIF
41 0,787 0,514 0,934 1,651 0,099 NON DIF NON DIF
42 0,045 0,03 0,082 0,452 0,651 NON DIF NON DIF
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Table 2 shows eight items out of 42 items
detected containing DIF when using the Wald
test with a 95% level of trust. [t can be seen that
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the eight items have a P value of less thaff).05.
Information on the items detected by DIF can be
seen in Table 3.

Table 3. List of SLiSIS Test Items Detected by DIF at 95 % Level of Trust

No Item Scientific Competencies The wﬁciary
1 1 plain phenomena Male
2 Evaluate and design scientific enquiry Male
3 Evaluate and design scientific enquiry Male
4 15 Evaluate and design scientific enquiry Male
5 22 Explain phenomena Female
6 26 Interpret data and evidance Female
7 34 Explain phenomena Male
8 38 Interpret data and evidance Female

Table 3 shows that out of the 14 items that
measure Evaluate and Design Scientific Inquiry
skills, there are three items number 6, 9, and 15
that experience DIF and consistently benefit the
male testEElrticipants. Likewise, the 14 items that
measure the ability to interpret data and evidence
have two items: numbers 26 and 38, which ex-
perience DIF and consistently benefit the fema-
le test participants. For items that measure the
explain phenomena, three items, number 1, 22,

charactenistic curve for item 2

and 34, experience DIF. However, these items are
not consistently seen from the groups that are be-
nefited. For example, number 1 and number 34
benefit the male students while number 22 bene-
fits the female st@fints. ICC description for DIF
detected items is in Figure 2, Figure 3, and Figu-
re 4. Figure 1 explains the difference in the Item
Characteristics Curve (ICC) for items detected by
DIF (number 2) and those not detected by DIF
(number 22).

charscteristic curve for tem 22

" - "
- ~
po 08 - e
s ard d
P 02 p
s 0e
4 or s
/9
p B3
0.5 Ve
- 0z
0,4 - _:,--"/ o1
-5 =2 o1 e i E ] -2 1 { S 1

Figure 1. ICC for [tems Number 2 and Number 22

In Figure 1, it can be seen that for item
number 2, where DIF is not detected, the ICC
for male and female test-takers coincides so that
it can be concluded that the opportunity to ans-
wer correctly between groups of male and female
at all levels of ability is the same. Otherwise, for
DIF detected items, in item number 22, it is seen
that the opportunity of the female group (in red)
in answering item number 22 is higher than the
chance of the male group (in blue). Figure 1 ex-
plains the difference in the Item Characteristics

Curve (ICC) for items detected by DIF (number
1) and those not detected by DIF ( number 34).
Moreover, Figure 2 shows that in the two items
that measure explain phenomena, the chance of
the male group answering correctly (in blue) is
higher than the chance of the female group (in
red) for all ability levels. However, item number
22 is different from the two items. As shown in
Figure 1, in item no 22, , the chance of the male
group answering correctly is lower than the fema-
le group.
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Figure 2. ICC for [tem Number | and Number 34

Figure 3 shows that the two items that me-
asure evaluate and design scientific inquiry show
that at all levels of ability, the chance of the fe-

eharastoniotie evrve fos loven 6
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0.3 - __/".
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Figure 3. ICC for Item Number 6 and Number 9

Whereas Figure 4 shows that the two items
that measure data interpretation and evidence
at all levels of ability, the chance of the female

charsctanistic curve for tem 26
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male group answering correctly (in red) is higher
than those for the male group (in blue).

ehasactanatie curvs for item 9
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F
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group answering correctly (in red) is higher than
those of the male group (in blue).

charsstanistic curve for tem 38
054

Figure 4. ICC for Item Number 26 and Number 38

When observed from eight items that con-
tain DIF, five items benefit the male while three
items benefit the female. Items that measure
Evaluation and design scientific inquiry consis-
tently benefit the male students, while items that
measure the interpretation of data and evidence

consistently benefit the female. The result is fol-
lowing some previous studies that the male stu-
dents benefiEflot from the performance of scien-
ce (Ganley et al., 2014; Disenhaus, 2015; Reilly
etal., 2015; Lisova & Kovalchuk, 2017; Wang &
Degol, 2017; Balart & Oosterveen, 2019).
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The following are examples of two items
that measure Evaluate and design scientific
inquiry skills (numbers 6 and 9) and contain
DIE
6. Based on this research, if X = = the possibility
of stopping growth or shrinking tumors in cancer
patients with high fiber diets and Y = the possi-
bility of stopping growth or shrinking tumors in
cancer patients on low fiber diets, the relationship
@ X and Y 1s as follows:

A Y=5X

B. Y=X/5

C. X=Y/5

D. Y=X

E . Y>X

9. Earth’s sea surface tempdffiture has risen by
about half a degree Celsius from 1930 to 2010.
Based on this data, the temperature rise in 2130
[estimated at ...

A 0,5°

B. Lo°

C 1,5

D. 2,0¢

18, LT

To answer both items required a strong
mathematical reasoning ability. For example, at
number 6, students must state the relationship
between variables in mathematical equations,
while at number 9, students are required to make
generalizations from existing data and then make
predictions. These abilities are needed to answer
14 SLiSIS test items whif] measure Evaluate and
design scientific inquiry skills. The results of this
study are following several previous DIF studies
which benefit the male in measuring mathemati-
cal reasoning abilities (Coletta et al., 2012; Reilly,
2012; Stoet & Geary, 2012; Taylor & Lee, 2012;
Ong et Al, 2015; Yildirim, 2019).

The following are examples of two items
that measure data interpretation and evidence
skills (numbers 26 and 38) and contain DIF.

26. Scientists have succeeded in giving false
memories to the mouse that was electrocuted at
specific locations. Which evidence from the text
supports this conclusion?

A. Scientists stimulate the mouse brain areas that
are activated in the first location.

B. The mouse is allowed to explore the first loca-
tion calmly.

C. The mouse receives shocks in the second loca-
tion.

D. The mouse is afraid of locations where they
are not shocked.

E. The mouse is afraid of the second location.
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38. If the temperature variation to the height
where the fragrant root plant grows is considered
linear, then at an altitude of 1000 m, the place
temperatifd is ..

A, 22,33C

B.17°C

C.25°C

D. 20,33°C

E. 18,67 C

These items can be answered quickly if
the test-takers pay attention to the reading in
the form of scientific news given according to
the item. From the accuracy in reading, then the
test-takers can provide the correct interpretation.
Both of these items conffin DIF and are benefi-
cial for female students. The results of this study
are consistent with some previous studies where
there are DIFs that benefit female in the measure-
ment of reading ability and textual interpretation
(Taylor & Lee, 2012; Hyde, 2014; Voyer& Voyer,
2014; Balart & Qosterveen, 2019).

The following are examples of items that
measure the skill of explaining scientifically and
contain DIF phenomena. Item 1 and item 34 be-
nefit the male students, while item 22 benefits the
female students.

1. The Chemical formula from MSG is:

22. From these readings, photosynthesis is basi-
cally

A. One of the big ideas of philosophy.

B. The beginning of life on Earth.

C. One of humanity's best inventions.

D. One of the most famous scientific innovations.
E. One of the keys to all processes on Earth.

34. In the human body, ammonia occurs as a re-
sult of the breakdown of’

A. Amino acids

B. Fat

C. Carbohydrates

D. Vitamins

E. Gastric acid

When sifted through, to @lswer items
number 1 and 34, students need the ability to
think critically, not the ability to recall, while item
22 requires the interpretation ability of reading or
reading ability. For example, when asked about
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the chemical formula of Monosodium Gluta-
mate (MSG), students who can think critically
will choose a chemical formula in sodium (Na).
From the five chemical formulas, only option A
contains Na, so it is easy to determine that the
correct answer is option A. Similarly, item 34 is
asked about the presence of ammonia in the hu-
man body. Again, if students can think critically,
then it is easy to find the answer because without
seeing the molecular formula, it can be ascer-
tained that only ammonia acid has a similarity
in naming with ammonia. Therefore students can
answer that ammonia is a breakdown of amino
acids without remembering the chemical formula
of amino acids and ammonia. The ability to con-
clude based on the data provided is one indicator
of critial thinking ability (Fisher, 2011; McPeck,
2016). The results of this study are following se-
veral previous studies, which found that there are
differences in the ability to think critically based
on gender (Aliakbari & Sadeghdaghighi, 2011;
French et al., 2012; Harish, 2013; Preiss et al.,
2013). Item 22 benefits the female students be-
cause they measure ability and accuracy in rea-
ding and interpreting. The condition corresponds
as happened with items 26 and item 38.

The emergence of items that experien-
ce DIF is not necessarily a weakness of a me-
asurement instrument. The result is at least ob-
tained from methodological reasons as well as
the reasons for the test construction. Some DIF
methodology studies show that the more samp-
le sizes used, the more items detected by DIF
(Zwick, 2012). Likewise, it is found that the use
of samples that are not equivalent to the presen-
ce of DIF can be undetected (Rahmawati, 2019).
The DIF methodology study also shows that the
non-uniform and Crossing DIF are not the
real DIF (Ong et al., 2015; Rouguette et al., 2016;
Gomez-Benito et al., 2018). Based on considera-
tion of thf& methodological aspects, it is neces-
sary to be careful in determining the level of trust
when assigning the DIF status of an item. The
level of trust used should be as high as possible
so that the errors for rejecting correct items are
minimal. For example, when using a 99% level
of trust, only three items from the SLiSIS Test
experienced DIF: items 1, 6, and 38 or about 7%
of all items used in the SLiSIS Test.

From the constructed test, it can be seen
that mathematical reasoning, verbal reasoning,
and critical thinking become part of the construct
measured in the SLISIS test so that the emergen-
ce of DIF does not mean there is a test bias. Bias
occurs when differences in scores on items or in-
dicators of a particular construct do not corres-
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pond to differences in the nature or abilities of the

underlying or construct measured by the test (He

& van de Vijver, 2012). The score difference that

emerges on the items detected biased the SLiSER)
test based on abilities that become indicators of

the construct measured in the SLiSIS test. Thus

the consequence validity of the SLiSIS test is not

affected by containing DIF based on gender in

some of its items,

The main finding in this study is that there
is a tendency for male students to benefit more in
working on items that measure Evaluation and
scientific inquiry design, while female students
are more likely to benefit in working on items
that measure interpretation of data and eviden-
ce. The DIF knowledge can be reflective material
in learning science. It is needed to strengthen the
mathematics logic ability for female students and
verbal logic for male students.

CONCLUSION

Using a 95% level of trust, eight items in
the SLiSIS test contain DIF based on gender.
They are items 1}, 9, 15, 22, 26, 34, and 38 or
by 19 %. While in 99% level of trust, there are
three items with DIF, items 1, 6, and 38 or by 7%.
The erfrgence of DIF on SLiSIS test items is
due to differences in test takers’ ability under the
measured construct, so it is not a test bias. Thus
the appearance of DIF on SLiSIS test items does
not threaten the construct validity of consequen-
tial type. If gender differences cause the emergen-
ce of DIF, the differences are not following the
construct being measured. Such a condition is
called test bias and will threaten the validity of
the test. In science learninf[@br male students, it
1s necessary to strengthen the ability to interpret
data and evidence, whimjr female students, it is
necessary to strengthen the ability to evaluate and
scientific inquiry design. In addition, in school,
mathematics learning must be strengthened in
mathematical logic, while language learning
must be strengthened in verbal logic.
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