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Infre-duction

Cifien science lierany hos a very sofvficatd
ellect on e progress al @ Natone The measan s Fal the
panife eracy ol B camrmunity fas 8 postee eldss on
the qually of economic dewvelaamend, democracy, and
pommurdy  flure Harpshoek & Wessmann, 2H018;
Augioipn & Horice 2008, Roth & Lee. 2016} Therafora,
phudonin’ gcionliic ey mmuet b he s goal inscancs
aducation {MoFarlare. F013). Thamsdora, many atiamps
mCre mads f0 norcase swudenls’ soendfic Heracy B
snancs leaming by devainping sclancs Raming modsis
and assessmenls (Fakhriyah el al. 2005 Fasnl = al,
M B; Ardiarea & Huben, 2016; Huilowat o1 al, 2016|.

In ndonesi, sCerce eoucation mofegh o school
nirne i (11 buid and apply mermalion, knowisdge, and
tecinmiogy Egcally, oriticialy, crealively, ano innovalredy,
2] demorainate o abiiy % tnk fogezoly, eriicaly,
creativedy, ndapancientty, 13
damoialrats B absily 0 analpie sl sclve complax

innmeaibmly,  and

profiams, @) demangirais the abilly o enasyea el
phanomena. =ma the  erwiionma  peoducively  and
responsibly; dso masher Te knowladge neadad for higher
pducitian (MnEry of Educaion and Colfee ol the

Aepikdo of Indonealn, 2013]. Tre purpass is in kne with The

solenifio Merooy skifis deseioped Dy 1he 2015 PISA
|Prograrm Inr Inlermational Soence Sluden] Assessmenl],
wiich indiodes {1 Erplaining phenomena scenlfcaly, (2]
Evaluping snd desgeng seenliie Feesligabions. {3
Imiesprefting schemific data and evidence {Chiang & Tzow,
HE).

The compsency slandans mel Dy he
Goyommant balore 2020 wore massemed Frough e
Makcnal  Examination.  Howsser, hene  ara  s0ma
woaknesses 0 e implementotion of Ihe  nobong
seaminadon. First the Govememend does nol wse the
Matond Examirefon resulls as & delermneni  of
grofaion, so hane £ R guarsmon of somplanca with
compafency sftanciands i high sohool sludents who
admee Second, nal @l subjecte (had buoid acentilic
competsnoe are beslen, 2 studenls sy chooss just one
Ao, Thoos woaknpies Chups studecds whi poase la be
nod Compe hersive ender the compehancy siandarnds that
sliderty should rasles, Likevwize, slihe Intarnakons kvel,
tha [Gowarnmard hae nevar taken 8 sumey ho ey
achigvermant ol Tl high socao ] laved, w0 it doas ol nave
fha qually paramators of kégh school gmoduates in

canesa.




Ir tFis e, hers neede D be 3 compréhpnsve
ALaMmFEIon e Canernsass Mo comakanis of high sshool
gradualas  bilowing e predetermined  compstency
Flandands Theeaiore, SkiA 2 and BMA 3 Tegal, Cenml
Jova, hawe coanducied inlegraled scenop leracy fesls on
high okl sipdanms i e tuellh grade al MIPA
|Matnemalics ard Natural Sciences) o ersure thal e
arachaies s aaboral standasds and 1B mar objednes
ol scienoa education & ihe nienaional level. The e =
caled ¥ SLISES lest (Scienidic Lierary Skils Wik
Imegratad Boarca Tesld, SRS 6al & & standandzed 1651
inmtud amprcally and meats conlerd slardarde, aclendific
Epraly BEhESmanis. And MERSUMRTET Moo

Im the aspeol of conlent, SLESIE Test oowers
Prysics, OCramisty, and  Biology
compelencies in an inlegeated manner fmough inkegrated

Mathemalics

EDMINDE CaRan. Several stedies ahow that scienca earning
pressnfed noan egrated poerer sgeslicanlly aTects
Eranmrg shidonl scientils Moy (Tamassia B Frara,
2014; Turmmam el =i, 20120 in soerdlc  iHeracy
pphisvemend. SLISIS Test refare b PISA 2018 1DECD.
2016 SLISIS Taed wmas 14 skt and aach fesie
consisls of 3 derms. I sach teslel (Pev B one SGwedi:
nawa and Fres HMees thal maassrs e schiguamant ol
plEniiic biemacy acoording 10 FISA 2045 slandards. Bam
valoation ard sconng modals da ot use tha classcal test
IRy 1heat has Basar) widsly uted buf uses Hasch modeing.
Thoz wse of olaasical st theang only produnes sooms 24 S
orchngl lews, b Basch mocelng oan prockios stonas 8l
he indarval Bval [ Fesl e eesssorame i ssfumplng
[Mtari et al, 2002 Susongkn, 2006; Bod & Fox, 2015
Ai=sct plal, 2017

Tha valicdily with Ramh modeiing refers o B
valichy of Mazaick, wiera constiec) valioily i considanad

engle oonoopt ponssting of sovarml aspocis (Ravand &

Firoog, 2018; Smik 2001 Runrel, 2012 Raschis
anealysid axraing the consrucy valdily which s mam
compsanans ke than dasscal test thaery. Thara ane ateast
s aspects of consinact valdify comen, substantiv,
sinacheal, external, genesnlsability, and consagquential
specls (el e Al 2070 Wang © 8l 2004 Jong S1EL
=a).

Thes coneiuct valdity ol corssouenaal aspecis &
releied io Ihe cesred and undesiabie cOnsequences (e.g.,
i) of e mssssgme et and $e mplcalions derived kom
i soone’s meaning. The valdiy of corseguenial aspect
ety o thes imphealione of the miorseelation of b acans
A infoemation, Bvicencs regasding 1he omsaquantis
aspenis of construot validity alio dsousses e actual and
potanial consempences of lasing tha sooms  wsed
especialy in mrms ol sowes of invaliclty such as bias and
faimess {Welner, Z053)

The corsequential aspec of corstract valchly &
i nipas] Bral & kighly corsidened in tha BLISIS ksl The
FEASON B e s of SUSES tes] rrsulss used By sechools m
dadanminimg e aradusbion status of high sshool shadent
ol s Griencs program &l SAA 2 and SA 3 Tegsl, SLISES
feeal B5on Nigh-slakes el 50 Bas can e B majal Baue in
admiristanng e hest

Pravicees ghucias Pag sPown a gender DEag i
sckrtho et For cxamplo, on tha physks f%est and
SEnchingohysics, Thens = o gandar bas Wisonelal. 2008
Holer, 2016). Gander blas i abo found in odhemistry and
berda y fessis | Grorepan of Al 2016, Racnmaluliah & Ha
). o pddison, Sevara aludiss have shovn & gender
iag in scenliic beracy leglks m B PSR aed TIMMS
auiveys (Chaama, 2005, Laoya & Kovelchas, 2017}

B ig the pmangence of soveral charadwistics of
GiMeneam Lerme in indivichasds with Thi s abil e s Dt iom
diffoscm oihmic groups, pomders, owltunos, or naliglons




[Foucuete ol al , 2018]. in glber wonds, an iSam a0 060
B individiaals who hae (2 same abiily g come from
dilarent groups oo nol have §w same oppareety 1o
ANEWET 3 Bam comacly Thase condlions oeginzie nom
severnl chanacher Mems of sfuatons kol are notirefovand o
the st chjectves. B i s spslerohe e Bl sMass the
vaboy ol i=sd soores {Demiresil, 7015). Bems must be
lasied i poknhal comtam Bas 1O ersum s scouracy of
ihe decison o be besed on lest sooes. The method af
delermineng il Dids s focused on the walicity of los Bams
babwean diferan ssbgroups. Maaswemend hlas can ke
ganaribesd frorn e preasrce of diflametinl lem hiebonisg
IDIFy in Hems (Aoumete of el 2016)

DiF descnbes e phenomeson of ong or seeenl
Rams Iram tha tesl Tenctioning® difaenily in #ha group al
dwikiuas © be compered. Thess  iechviduals o
distinguished by characlonsbcs oech as ape, gender,
pihracsly, refigian, couniry af angin (Chiang & Toou, 20181
Salistoilly, Fal mears (ke beclion paramilers $al ok
e vanabies joorsiickE messured) weth obserslkns
|mgperae 1o iloma) Ear in the varioue groupa rolved
[Kercinammer et &, F0131 1 the dala am anakmad wsEing
Iy Rasch medsl, Ba DIF phanamanon will smenge i
d#Marences inthe pammeters of dffcuslias 0 e grolns ans
companad {Miksap, 2012,

Mary shedas show D9 caused by gandar on
soanoe lesls, sspecialy of SCEnce EEk Tal e gt
siaea tesin. All1esls in mathemafdos, physcs, chemisiny,
iy, ared measeement of orilical hinking abdity are nat
Irens Ay T pracencs of QIF Geaed on gander ([Franch ol
al, 202; Honpy, A012; Seerrayr, 2005, In waerradoral
purveys sach ag PISA and TIM3S, DIF lesling i reod ondy
done bBased on gende B also conducied agiins] B
culbeal DEcagD e, couniry, and leval of soerilic ifancy

ohiity of sludents |Shoama, 2009; Domeriasll, 2015; Chol

of gl 2006 Mesic, 2002 Chieng & Trou, 2078; Huang o
al., 20r6; Lyons- Thomas, 2014 Thus it is poasbie thal e
ELI515 a5 wemi stil contain OIF basesd on pender

The: apnaarancs af [HF on 8 1651 fem Inmeaes &0
exlemmal bias inoan lem {Embrelson & Resa, 2013 s
oz of Te things thas treaten the veldity of #ie fest so that
il Ean rducs the Bl o confdanbs i R G000 e alig
by the SUSIS leal, A prelininary study of ke acientilic
limraey hemt g The unil sesiel aradyes and invehang 1132
sl paricipants showsd (he adslancs of DF based on
PNk AR MaENY BE Two Reme nom e 17 ileims geenn
Thasa ilsMms sraicaled In Fa Teend of maclaar physss ang
Agtronormy {Susanghko, 2010} The SLIEIS 1o was apokad
t0 390 sfudents, Theesdane. i is nacsssany o investigsss the
axtent of the mwalanca of DOF on the et

Vanaus maBecis haye been propossd 1o denly
DIF, such as ManaskHesng el i), dference of difculbes,
Lordfes w2 Nor-compensalory DIF (MCOIFY, SIBTEST,
logezic. mgession, and olhers  (Cistwis & Corvanies
22, Some sakslical et ool deacly 0 evaluata (he
saissance ol THF in Fasch mocsling aie ha e of Waid
Bend, Lkabhoixd Aadin Tesl ILR) 16 Bcore e, and
simuizanaoig imm biag st (SIBTEST)  The fral Tros
med e esh vsing longs sampie szes, e Maoomam
Likalhood  ashmagan

@l parAmsaric

apprnach,
assumplions {Sirobl, 2013,

Sereeral sluckos compans e ofecliveress of ke
Wizhd sl M. LB el and BIBTEST methods and show
Bl e Whadd osd rnalhod i the mosledlacie compand 1o
o (Mou & 8l Md), Seeeral glhades show B (he
Wikl sl melud wi e | oseoes el masdimisn
Ukelhood esamales ana thia moes sansAve comparad o
el vanatna {Beltaer, 2078 Woods ol &8, 203 8
shows fhat Fa Wald mefhod = the mosl efacthea n

dedacing LIMF in the Basch model appraach




Thist study aime bo idanlity Bame on the SLISE e
INal s peerencd DIF Dased on e, Winan the [lems are
known, an analyss of the ooosrence of fa DIF s manly
refaied o the ypa of sclanidn ifermey skis maased and
ponciuded by canduding the vald ity of the SLISIS dest fram
he ooredrus vaid ity bl Corsequesial Boe ||| G agsssy
hias or whetfer sn ilem regures mons in-tepth information
and gy, pimanty miaded o ahefoe (he omegenos o
dif=rences in the aopodun iy bo answer oorracly under he
consious measeed or nol. The axisgence of 4 DF on an
Ram i not automadcaly besad, Howeves, B ihe diffssance
1 apporksites b Beser coreclly Bestmman make and
lemale groams R cRisRd Iy charRckers thet oo not 1e Tha
mieasu e coratnodt, the Sem s caled bias (He & van

da Wipwar, 2012}

Methed
The ety wad condutcied with a gquaniSlive

approacE by wsing Suvay oF non-adpedimerdal methods. In
e deesgrs ol survey moibods, some Ineds, bebavicrs, o
D{HNENE of A papulaion Iy cEAmInng 8 popldahon Rample
mere cesGibed  quaniilatively, Fom (bis sangle, The
resgarchar ganaralzas o meles Cdaims abod B
population (Creswedl, 2096). The slages of this skudy wene
campling e SLIBIS St concuckng smpirical frisls, and
analyzing OIF bassd on sludent responses ottt
Thes SLiSIS beal ik o pcientifc [Romcy les thal ama
o mease scentific Horacy skils e redes G the
il ments ol scintibs forscy used by PIGA in e 2015
survey. PISA dwdes scenide lileracy shifs ino (hres
domaira; {1 Explaining phencrmens sceedlcaly & wall s
fecoopizing ofering, and cumimlng osplnations for
vanoLs natu it and lachmologica| pnanomand, (&) inerpes
eoantifo data and oviderco s wal as anahvee and
Evauata dala, CsmS, and  angemenis imo wandus

represernbions and dmw  oclerddic  conclusions, (3

Evalusbng and desigring Schent iic inve et gations ag weil
deacribing end avaluating Scianlic. invessgatons and
madng ganaraizations from aplanztona | GECD, 2016
Specitcelly, Rems that massres 1he skibs of Tha Evaliah
and desion scientific inquiny in He SLEIS teat ae focused
on e whils of making gereralealions Fom saenhlic
explanalions ar irvessgatons.

The SLISIS ssl malanal =8 bred desorplion relasing
fo iniegraled scienoe Fesmes of scenific news. For sach
sieedlic reading, Thers ars Fres mrdlile-choion Bems with
five allarnaive answars. Scianifc rading is igkan om
vy, G i Min n Grg
WA SOETCRNGA BN EAUIENIE O AW RN OF. AFd

some af the inlegrated soence cxams on coliege anfrance

yafGUR  sOufceE  alch  aE

salaction in Indonesia. Fach iem saquantally messirnes
sludents’ abilly % sxplan phenomena sciendlicsly (St
ilam, intarprat dato and soantilc evidanca {eecond Ram),
aisn evalugle and design scentiic imesligatons (thin
ilam}. SLSIS tas) covcainle of 14 leslinds, with aach lostsl
conssirg ol hres Bems, 8 bl fuwe numbaer of jems =42
Seorng aach ilom i comaidamd lo be indopendest and
dchmomous (1 ar 0

The sarreies of 1kig aludy waie e respendes o
tha SLISHE Test conducted an 310 students o s g h
sehool gracks X of Scierce program fom SAA 2 and G4
2 Togal ciy. The SUSIS toet for SMA 2 Tegal was held on
Fabroary 11, 2000, & DELOD-EDDO AR Mearwisie, o
S8, 3 Tegal city, e best was bedd on February 21, 2080,
fenm FLA0-230 WIB. From 310 sudents (hens ars 102 mae
aludenits g 208 famals stedsnts with ages betvaun 17 o
19 pedrs. All Btaferd s coms am ke arss o Tegal oty and
surrouralig ameas The gishibuln o slodents who ame
sulbject fo bl ludy San be seen in Taks 1




Table 1 Cisiribution of Rassarcn Sunjects hasad on Gander

_Wo  School Hame Class Humberof Male  Mumber of Female  Tos
I SN M 2 Tensl I MIPA S 10 15 28
z M MPA 5 24 20
¥ RAIPA g [T 3
K1 RAPA 4 g = 3
Sibindal 33 &5 119
& SMANITeg EITRAFA g 7 A
i} X MIPA E 12 12 al
. _ KIEMIPASD 12 £1 33
_ & _ MIMIPA4 12 20 az
[ HIMPAE 12 i3 a1
10 I MPAE 12 21 13
Subiodal &l 122 1
Tota [ ] A9

Thes resnarch procsdire begars willh ssfimalrg he
ditfculty iyl of ilems with Rasch modeding involving al
lgEponcgEE OF Onfy invaking responses  komo make
gludonis o fomake siudenis. Tha Rasch modal anakysis
upad sofwars wersion | 3,50 inough packape versan
0156 (Mar ot al, EDI2). The basin FRasch modsing

ueas na fnlowing formala:

byl ;
P = g Wil

MR 1t opperkanity or sbmoans with the ablily 0
o arEwer The | e comectly

Iy diffcuity level parameters for B ( problem

1 2 de 2

’ | nalah ngarniten

a i porgerestam of the parfcipanis' abibly {Bors &
Fios 2048]

The Wald fest analysis was then perlamed 1o
duberrning whatlior the difenesces in the diflicufy el of
Hmiﬁ 1he w40 groups by gander wera =gnBcant. The
W bt s vtied o sl e ignficancs of the eflect of
1he independant venabie (¥} paeialy on ina dapandant
varable (Y] in the logatic regresson moded carned aut
by Hee Wald Tast Tha Wald walus in tha W (Wakd et
uses tha omeda:

[ lpa—y
Wom [ gl s

Theg nypednass uped 107 the w 186 =

W : #: = 0 {Thens s no signiicant &lisct of gender {X}
o e bevn] ol ern diticulty {¥])

Hy o B, =0 [Thens £ a sigrificant influenos belwean he
gencer vanabbkes 4] om the loeel of lem
ditfcaslly 1))

Forf= 1.2 .. p

Criterian lor decisin making o

Hr i relused H W X7,

Hi is accepted || WL X7 o= 0050 000 {Woods, &

Wang, 5013)

Mappie sofwans perdon 13 was s WS
draw e charactesishe curee ol Rams detectsd by DIF
Fresacusly, am aqualion was rods i susiine Fu ot
al ilem cilkcully of male parbcipanl esporges and he
gca ol dem diffcully of male parliciparts responses

using g ingar regresscn mesnmd.

Prepuilt ansd Discistsicn

Thi resul af the: shady began by desanbing the
resadis of Hem arshesls with Razch modeding ireching all
resporses ol SLELS e lakars and Pie les perbicpants”
resporses of maks or female onty, Momsousr, Wald bast
anabysis resds an the Sudent responsss b he SLIES
beal will nbsc b incladesd i ik preartation. The cab

I Ahe aralysic Gan b Seen m Table 2.




Table 2: Analysls Rosuts on Lesel of Difficutty and Wald Tect on 51815 Test lems

o flom bwdl Hom mwal ol iz Tovacd ol Insities Baplue | Exporalon Evpanmon
ol dffcuty  diticuiy (mak diffcuiy domaia iWald lest i g Tl | o R
i s 1 b
L — — T S —
B @Al gag EF 008 LIW  MONGIE Fi DAF
E] -1,138 0E 1,300 14985 0,051 MON DIF MO DIF
EE XAl iAny A1 740 AED MO DIF RO BIF
. nTAE 0,474 AT 108 JE7R FCTH DHF HCr DIF
0,778 g 1,068 A,308 g OF [ 3
THOTE T6E D141 T7ES 457 MOM OIF WO DIF
a4 JHa FTIE T35S &, TEd T DHF HCr DHF
=l 0115 (KT PR 0.096 i3 HON DHF
[1] 4 i 1005 0085 (=] MOMN DIF WM OIF
11 Z,100 1T FFr) 0FeE .20 %EF %ﬁ;
12 1360 0.208 0141 EE 0.60A o]}
[E] 1,50 (EEL] ] .05 T, O THF
14 A1 505 " H: ] AR e P R | -1 | _.uﬂﬂmr B YT
18 o 0,516 T (i -z ADF 4,018 MO DIF
18 39T EE N =31 HaTs [EN FH:IHHF MO THF
! el =15 =182 el P ) Lapl 420 r M NE
1 11,188 0,054 i) 01 SRE 404 WO DIF MO DHF
1 i1, a4 430 543 i 7ES 459 MO DIF HCR THF
a0 0,742 .87 0705 453 =] HOM OHF NP OHF
i1 AT 076 o1 326 408 610 WO OIF WO THF
2z DO7E 1,340 .36 RN 0,011 oF MM DIF
FE) o, 100 .02 Ty a7 0,528 HOM OF MO OIF
o [EE] 0,068 oA [T 0,371 HON DIF i THF
7 0,100 0,137 noaz [(FES 0,2 MM DIE MM DIF
2 _oaar 4,720 Bz FTER [T R EHF
2r 20 -1,034 200 0BT 1.050 WK TP M T
] Tt A, ) E R 1,610 WOK FEC THF
28 1,51 1,787 1.5 TR 05T I TP M CHE
B0 DEa 4,5%a =0 fET- G558  NOWDIF MO THE
i EFT ERET LATE 1806 i, fe MO THF RO EHF
iz 2473 2,323 S R E 0,540 HOM DIF M THF
EE) PR FE L] 1875 14T% 1,144 M OIF MCH THF
Er .78 0,158 03687 BATT 0.0za oF MO THF
a5 1,187 i.1894 1184 e 0,568 HOM OIF M THE
G 1,178 0,53 [ T 0,350 R TH H I
ar 0,536 1,558 DL [EE 0,57 WO DIF MR DIF
| b8 144 DA EHG L 7, - 7, A
e 0222 0,221 (iR 0D B MOM DIF WP DIF
T — EE) 715 i RO Gl
a1 poar (AL “nEpA e 0,158 TaLIR T [T
A2 0s Rellid noaz A5E 0,621 MO DIF HOMOIF

Tadk 3 shows eight fders oA ol 42 ders

el ecied canaivmg DIF when usng Fe e s wih a

A% leval of (nesl. B can be saen hal he sight

o Pave a P owalue of ks tas (.05

Irdeernation on the Bems deleciad by OIF She ba seen in

Tabie 3,

Takle ] - Ligl of SLIEIS Test lloms Delected by DUF al 85 % Lesal of Trus

Mo Hem Eclontibe compatercios Tho bersdciany
1 1 gﬂhfmq_!m e
E] B e and desbgn soeralio Maxe
anguiny
3 B Ewalisie and design scerdlio [AETS
Uiy
L Ll E-visfuiste and cessign poermiio Bt
=ity
5 2 Enplawr phenomirs Fumai
B = ] h'lnrprnl:{htn ard owdarce Femaka
B 3B iniampret calm and ovwdance Fomala




Tt 3 Shwows thal oul of e 14 #ems. Fol
maazuen Evaivale and Dosign ScienliSs Ihguiny shils.
P Bre lheess jlems number B 8, and 15 hud
expier wrne DIF and coristanly barwabl 108 mals les
particganls. Lkawtss, tha 14 dems (hat maasaes the
ability W intppral tala and evidancs have tad iems
msmbon 25 and T, which oxgporianoe DIF and
conmslerdy benefit ihe lemae lest pariopais. For
ilama thal weasura ha axgan phenomana, thraa

lems, number 1, 22 and 34, expenence DE

shmm i e S e I

e —
g =
L 5
r
4
L Ha
_.-.-:' e
£
.
A g
.-":' ]
Py
F i
[ T T
A
| Pririai inie |

Flgusra 11 100 fnr Bame pasmber 2 and numbar 23

in Figiara ¥, i can be seen Bt for fem nomier 2, whers
GIF &= nol detecisd, il ICC & male and Tomaka el
lakars comnodes oo (ko B can be cdnddeded that the
DPPOTRIELY 0 BNEWET COTAcY DalwWSan proups of male
and female ot 2l bvels af abiily i o camo. (Rhorsse,

Inr QIF desecie] ilGms, in eem mamber #2, Fis &aan ihat

Howear, (P ilams ar mod corsasian ty @aan Tram
v gproups That sre benedied. For example, number T
ared mrnber 34 berefil the male shadents whelo
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