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!l:dr-:t Analysis of Final semester examination items in the Baic Science Concepts course using the
Rasch muode] bas mst been widlely camiad ool even thivep @l yxing subject matler ki flems & a reflection
il education and a moble ik Sml cdocstors can comy ol 1o perfect and Bmpmove T gualily of the Tess they
make themselves, The Rasch made] i2 chosen sn thn the ganlisy of the Bems does nid depend on the 25
taer's ability 0 respond i answers, This shady obms in describe the gquality of the Bems from the Final
Semester Exammnniion on the Bmic Science Concepts course using the Bmsch model. This research nsed a
desoriplive methed. Dats were collected ihrough o docamented sudy of 10 multeple chaics guestions in the
frem of aewer shests from 42 (6 male; 36 fnale) studemts of Madmssh Ibtidziyuh Teacher Education

(PRI ar state wniversany in Ao, The Basch medil, with the Winsep softvwane progron's help, 18 uied
Lie st v i fterme. Thee msulia slworwed that seversl itemis, oecanllg 1o vhe Raseh moedal with tee seliohilisy,
were m e high lcgmy. Lechanrs can wse ciisting resihs as dhagnestic msterial 1o mmprove sudent
kv bl competenes an@hnpoone oo

Keywaords: gualies, hems, final semesier exambnmion, hasle sclenee coneepis, Rasch model
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Intraduction

The lecture prigess has three impor@Ent aompenents; lechare obpctives, leaming ., ard evaluation
ol learing sircomes. ARl ihwie ane interrekted ard influence sach other. The formmibataon of e leaming
vhizciives simagly influences the w=aching muoteriake and methods pred. Likewize, the evalantinn
procedure must be refoted o the coumse’s maderinl, leaching metbods, and l=aming objectives to be
mchigved by students {Pursamio, 1992, Sedjana, 1991,

Fehenls” success and achigvement m corain subpects or kenmmg @n be wentdizd through an
evaluation procecure. The evalution procedare provides an mesessment aof all ocademic aspecis
Enllovesd by audents. (eclading: conmses, practeam ., mership comprehersme, and Disal examinations,
The 1est methnd is o fomm of sesessment commonly wsed to meosare stndent success and achievement
O CErlan compeencios ina eonrss {Azizeh & Wabyuningsdh, 200200, Ooe fomy of tes in opiversite i
the final course of Final Seimesier Examination (Lida AUy Senearee/LIASR), The abjectives of the
cxamipation inclade messiring  the  syllabus’s effcclivensss, mensunng the lechure  proosss's
effectiveness, ol abtnining feedback or refiection material for improving Tectue wetivities (Jusufet al,
2008, Kasmo, 003 Narsls, 20000, Lecturers can obakn fardback By pnalysing ssdent learping
putcrmes by proupeng items sccording to the description of the concept or theme of a course | Mardapi.
20081, The Minal exam questions are compiled, ereated, used, and studenits’ answers aie comeded o
checked by the becarers {hecuvers or members of the becturer teanm ) (IAIM Ambon, 20181,

Smadents of the Madrasaly Inidaivah Teacher Edwchiion (Peadichion  CGury Madeasaeh
Thridayai! PGM b ar Elementury Tencher Bducation { Peadidibon o Sedobel Doear PGS0 smidy
prnzrams ae prospechye cdaciton gradumes sho nuath-c oppemiunity b be o teaeksers, inchidang
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of science, ut AModrossh Iidaiyah or Elementary Schoals {MEFSD). Thenelone, they muos anderstand
the comepts of scherss. mosier them, and bave o cormect o solid krssv bed ge bise i ieaching them g
Lhatt what they leach Lupx bocomes 2 provisian ol knowledge Tor the chiklien e the pext k2vel ol
cducation (Sulistiawan el al., 202 1), Understanding the ooncept i@ impodlant aspecl of acheving
wnccess m osckence learming. Students” cognidiee understoding is indicated in their copnitive ahifity o
understand concepis, facts. amd events encountonsd i their own expenences through the learming they
follow. & good undemstanding of concepts becomes a base ability ond provision 1o sappord further
uider standivg the material, IF studens’ andestanding of concepts is bew, B owill affect thedn conceptions
arkl provide opportunities Foe ntiseomoeptions 1o emerge [ Dewi & [brahim, 20097,

The Baar: Seienoe Corree pits oourse al EOSE (OB 2T s o omain or compulsory sulgect ol e
comipenert of experze in the fizld of shxly o the PGAI and PGED Study Programs (Selistooeat et ol
2021} This coudse b taken o the fiest semester (Semester 1) and contalie thioe eredits, This eourse
disousaes observation as the basiz of science, gannditics and wnils. measuremenis. and intormation
refatel to scbenoe concepls inscience weaching in MLESD, The material discussed in e leciune meetings
are Chlsaervativn aml Mssaremenl, Mater and s Changes, Motion and Erergy . Ternperaune and Hean,
Living Things amd Their Erviromment, Solar Sysiem, Mid-Semesier Examination (L Tegpoh
Kemester/LUTTS ), Waler, Air, Sound, Rock ard Soal, Electricity, and Magnetism, Light, md Simple
Chemistry, and afcr that the Final Scmester Examanation { £iae ARl SemearcnUAS L The masters of
the materials and correct understanding of concepts are impodant sspects ol knrwledge, in addition 1o
attbtudes and skills, which am the course's ohiectives, Students of PGMLPCGST muost possess the uspects
when 1aking the Basic Sciencoe Coacepr courss (Banawi, 20211 One of iow sidenis undersanding of
comcepis cin be known is thamgh item anabysis of the examination nusterial

Astescing lesis mode by educotors jlecturers or teachers) thmogh tem analysis. honesily
reviewing e propaned questions, sl checking the validity of ilers and tesr relabiliey 55 o noble amd
commendable cilvot that educators cim do because ol all edocalors do these tasks. Moreover, same
echucatars fnd i diffical ds realise dhat the fest questons they have prepared are sq8ll irvalid or imperlea
gecording o certin mubss (Al Fajar et al., 2022, Arikunm, 20064 A5 menboned earbier, fhe leciirers {or
bacturer beumn ) make the final expmination questions, and ene of the examinalion ohjsctrves = to phlnm
feedbock nr reflection materizl for lecture smprovements. To realise this in lechres, the lecturers {or
teane of locturers) pegd 1o pssss the coarss exomination guestions through Bem analysis acivines,
mnctuding the Baxic Scence Concepls coarse in the POMI and FOSD Study Programs. llems can be
imprewved i quakity theough tem analveis activities: therefore, these activities e impontang ( Safuri,
2005, p, B The charscteristos of qualiy vest inemes snd 1851 Kits conmrdine w the qualiay of the e
itwelf and the quality of the assessmend.

There are ways i amalyse items, both qualitatvely {matersal, formlconstruction, language).
cimpirscally, ond quanticaively . Quantiatively, it coi be done through madaonal analysis or Classical
Tt Theory (CTTH and Nem Besponse Theors (IRT) (Jackson ed ab., 24002 MacCann & Stanley, 20K,
Angpmini & Suyan, W04, Tobiobaee-Yoxli ef al,, 2008; Erfon et al, 20203, CTT has several
Limiations, melockng: | |} the @atistied of tesn tems {difficalty level, differentiatimg power af qoestiors)
ure always influenced by the characieristics of the panticipanis {iesl wkers). The difficulty level of the
guesteens will be high ifthe participants” abises ace low, The bomogenzity of the participams lrgely
determines the differentioting power of the guestions thiserial pomt correlalion coefficiznil (20 the
exthivgitbon of the pedicpans” abilloy is i Quweced by due test fenas (3 ) che estinated orros seohe eovens
ol pasticipants; (4} there is no information on the regponse of eoch participont 1o the @em; aod (5 the
cediability estbmsabon ses elusne paalbe] maompteons, The ase of T can cover thase weaknesses, O
form of IRT, iem analvaes, uses the Rasch Model o IRT with oo kegistic pammecter model (1171
(Alforisn & Purnaema, 200%; Mordapi. 20081, Winstep Software, o computational tool, i suitable for
using the Resch nsodel w calculae em parmmeters (Azizah & Wahsuningsih, 20200 Muslihin et ol
2022 In this sody ., seene pasamebas of the Basic Sceence Coocepts Course Final Examinaton were
urmlysed with the Rasch model ismg Wirstep Softwarne.

Rzl an the Basic Seienoe Conerpts course i mot new , There bave been cimilar dudies sueh
on understmnding concepts (Dewi & [hrbim, 201%) moreasing understanding of concepts {Salistsmwab
ct ol 20211, onalysis of learaing difficulties (Surva & Maota, 200 7; Winam, 20211, opalysis of snadei
philities in selving probhlens (hasaf, 20051, and walysis of aems with the Anotes Progmm | Alpusari,
0TS}, Thene ane alsd several tudies on the Rasch modet . mchuding on the validing of the e-rodile with
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the Rusch model { Ranedboni & Fitri. 2020, analysis of problem-solving abilities wih the Rasch maodel
(Do inuta, 2007 the Basch model to analvse miseoncepiions (Khang & L. 200 %), the wse of the Rasch
kel for amalvais of est instruments (Alfasa & FPummame, 2009: Az & Walvuningsih, 20Xk
Furba, M. Herwin, Tenriawan. & Fane, 2009, gualdy aoalysas of seriés and paralel guesieas (Erlfan
et ol NI20. and an nnafysis of Higher Order Thinking Skill {HOTS) test questioms 141 Fajae o1 ol
2022 Bochiman & Haraya, 2008), Heever. the noveliy of thes curent siudy & thee analysis ol e
|.|_'|.|uiil:_:,-' ol the finul exam questions for the Basic Crience Concepts course [(ME02} usimg the Rasch
prcedied aasizted by Winstep, Smudics fom previcus sesearch ore vsed as initial and eomplemsntaey
insractions in copdiscting this =wdy and dedivering the dasossions.

Howesier, B is benic that examples of anadysis resulls of Anal esamoa@@n questions in
untversities nre still minimal, o addition, the umalysic of the final exam questivns for the Bacic Science
Coneapta conrse using the Basch model has not been camied out. Therefone, this stady is significan,
Beferring te the description above, the nmain problems discussed in this study are: “How = the quality
o the Pinal Semester Examination questions in the Basic Scienc@@ oncepts course mide by the lecmmsr
Bemsed cm e Kasch model™ In Ene with il existing prablems, tis study aims o describee the guality
isl the il fram the Final Semester Examenution for the Basic Science Cancepts course nsing the Rasch
moddel. The Rasch model = chosen so that the quality of the itemns does not depend on the 251 iaker's
ability o mespond o amewess, The good quality of the exam questions can Brprove ihe measucng
function amnd sccurate tesd decisions (Herw in, Teareovary & Fane, 200%). It is hoped that the resuls of
this sty cun provide infarmation an the chireteristes of the guestions and can b2 ussd s maeriod 1o
mameain and imgeove e qualicy oF fmal exam questions for the Basic Scence Coniepls courss, a8
dingnostic materizl W achieve student knowledpe competencies 1o imprave the coarse in the PG
Study Privgrum in the future, and as a reference far futune researchers wha will comry ot somilar acti vities
in cortaln conrece aind or ather relited research,

Methods

Thee descrigisvg nethodl wias used in this stady. The resealh subjects wene stalents ennslbed in
the Hasic Scwence Concepls course in the PGMI Stady PFrogmm at s stuke oniversity in Smban City in
the Ould Sernester of the 2021303 Academic Year, A tosal of 42 siudents {6 males; 36 fernabos) were
selected ns sabjzcils by pumposive sampling ar with certain considemtions (Sagvene, 2003, p. 124)_The
oot of the smudy wis ten multiphe-choice questions for the Semeser’s Final Exapination of te Bosic
Scienoe Concepls, which were seli=made or prepaced By the lectaner in charge ol the course (AL,
2R, 2060 The Focas ol fis sty wis analvaing the final exeninaiin quesmirs. Tabba 1 suimimarises
the final exam guestions for the Bosic Science Concepls Course,

Table 1, Summary ol muliple chowces nstruments of hisec soienoe conoepts course fmil exama notion

Mo, Puestion Indlicotor Lt‘uﬂw HI.:::" E:'::E .’l.l'b!i\ltl‘
I Siuckenss undersand the concept of witer. Cl 1 | i}

7 Sk ginderssal ihe ootspd of pir, CE /- I E

1 Siuckensss anderseand the concept of soemcd. iCH 1 I In

4 Bk inilersraned ihe goteept of ricks gl snil, L o '3 L]
3 Sludkes iidcisland e oodicept ol glecaicity and C2.C1 0.7 2 C. B

IMETNERS.
Sk inderssaed ahe comesgE of Lighi C3 i | C
T Siuckeors undersand the concept of @mple chememy. Cl.C4 Lol ] A C
Tilal 13

The deda e eollected througl decurment studies oo student ansaer shos (Abdillah, 20 03). The
dasta were analysad from the maltiphe choice @ediors axing the Basch IRT model assisted by the
Winsbeps and 555 software (Edfan et al ., 2020; Ghoeali, 20086, The anakysis inchuded tesimyg the
nssumptions of item resporse. thoory, namely; anidimensiopatiy, paameter invaration, amd ool
independence (Alfariza & Pumama, 2009 Hambledon e al, 1940, po 9 Bemmawati, 2004, p $i The
unidimensianal asumption was mel theouph foctor snalvas wsing the K-M-O) {Kaker-Meyer-Okin)
Tzt arsl Bartbetr's Tesr, The assamption of local independence was fulfilkad as the unidimensidel
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pssumgtion was fulfilled. The parmmeier invarimnce assumpdion test was dooe by booking al the
commlation between the prrasmesier nvariaton of tls porticipant's alility ond the parsmeter n o variation
el e dififculbty Jevel. TRk cormelation coelTichent was posicve sl by twen te pasmeten ovirkance
assumeplion was [ulfiflad {Alfarisa & Purnasa, 2009 Remmawati. 2004, The quality ol the D e Fudes
(1) the validity of the tems with (Cofumn) lbem with the ooceptance critema of Chitfil Mean Souare
(MAMSN Fanging froom O hdMSO= S50 Ourfie Z-Stmdand (25T value betaeen -2=85TD=+2: and
the Paoint Memuare Comclation (Pt Mean Comr) value @t (Bd<Pr. Mean Comr< RS [Axmah &
Whvuningsil, 2020; Dwinota, 200% Khong & Line, 2009 Purbe, 20018: Rechibon & Haress, X0
Famdani el al.. 20200, Consiruct validicy refaied v the abilicy i measare all subgects (range varibhes)
rederved fodern dbimsensionaling with the Raw varsance explained s neasure civena being more [han
0% Lt et al., 20200 (2 the imstrument relinbility by lnoking at sommary sintictics:; (3) the dem
difficulbty wie kieoam Froim ilem disereion and em measures and (4) the perception of Bigs v aking
imbg account the Differential e Functional (DIF) plot ond based on the Winstep outpat. If the p-
@<k 03, the bias wos sipoificant (Ramadhani & Fitni, 2000; Sumirdono & Widhiarse, 201 5), Some
of the chaactenstics of e Bems wenz adjosiod o the Rasch Moded an the instrimen guality criteria
rutirg senle (Fecher fro, 2007; Mewer & Hailey, 20025 The quality of the dems (mm the explnntion
ubove was summarsed m Table 1

Talele J.Euum'mq i guesCod gaality uang e msch odel

Mo Arpel TLTER T iilizibor Eleme i Criteria
I Meems wabidiy D (cokimn ) M ender  Oanie MRS A5 WM< 15
ilem fis the mesdel if 8 Cwafil Z5TD and I FETDN a2
Tldrils s o bodh P, Meas. Con 1T, Mloain Ciogr=l, 85
requiTEmEnis
clirme nsicmaliny Bem s Raw vimiaece cxplalived By Baw warisnce cxplained Dy
e lansil o coiisonm AR s s = 200
validicy, can find o
FRE Vo
The ewmenee of Row virmnee explained by < 310G = Poor
comdaminani facior THSASRTE S0 - 6 = Fair
S - T = Gond
T - 80P = Very Gaoeel
= B1% = Bxcellena
s prlwined vasriams in < A% = Esdeligin
comtrad -5 FCA of 3o 3% = Very Good
T %= 1S = (limml
10+ 5% = Faia
= 15% = Poor
2 Insmeinenl Susmmiy slalistics I ietiafiliny Relivdiliny value |[parson Sl
reliuh iy P rscin relisdiligy i'la_ll
=154 = Exiellcst
081 =094 = Yery god
0A1 =050 = Tl
DT 00,8k = Fuir
LLET = Poxr
3 Cucsrion Wiight Map of Dem  Mcasess splos (login ﬂ.‘mun: waluae (il
il T liy mosmre . ilem il Measure et =- 50 Jogil =ilcm

| Tt [ maph

VEry easy

B0 kogil=nemung lwgl = 000
= ibeis sy

O measure begil < S0 logit -
item difTicali

Measure logioeS0 logh = itcrs
very slifTice
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Differenneting power Pesuon MEesun:s e sin Geeupene  pocording 1o the
(o individual ability e Ditferemtiatiag vakie maeperation e,

1HI. H= [[dzsepraration} + 1]
i E
4 B ar INferentiel Bem Winsiep DIF cutpan table Difference  of  percepios
peruglliun Fl.Ell.'lil:minEl:an! Ell.'ul. --iguiﬁ.l.'m# El IN5

Source: Processed Dina

s Hasulis il Dscussion
Using the Rasch model, the :I.'n.l:l.:ri:l'l-n of the ilenms are direcied 2t the d2lliculty hevel
parameter. The ditficulty bevel is pur of the quality of the flems in the semester final examination of the
Schence bashe concepis course (A5 ME-KDIPA) b addeios o validicy, veliabilivy and bias, Belore th
itopn gradyaes of the Basie Seience Corcepts Fieal Examination, she ipem respoinse theory assumption
war - conducial, Asswnptien test includes  unidimersional  pummeters invirsien ad  local
incependeres, The output of the SPSS cofiwane 15 presated in Tabkke 3,

Tuble 3. KM and Burileit's test”

Kaizer-Moyer-Dlkin Mosssre af Samplme Adeguscy. 513
Apprk . Chi-Souase 55 BT
Burtletl's Tesol Sphencity o 45
iz, 175

d. Besad on oo Llarians

The unidimensional assumpdion wis tested by foctor analysis usng K -0 and Bartlett's Test.
The Kaodser-Meve-Olkin Measare of Sampling Adequacy (KMO-MSA value wes 010 | To g
the Tacior analysis, the K-5-O vaboe had to be greader than 4.5 (Ghoeali, 2006, p, 4%, The KMO jest
ik relased rvihe sdeguacy of the smnpke, while Barbecs Tes of Spheniciny was teaied 1o the flfilmers
of homopensity {Sctawan. Fajernddin & Ardini, 200% Hadono et ol L 2022). Based on the output
chiained, the KMO value wes 031> 050, and then b analysis wae continned beconse 8 mot ihe
adequacy of the sample.

Tabbe 4. Total varioree explaines
Imitisd Forsemi o lo e

g
:

Tidal W ol Variance Cimnalakive %

1 AR I2HM TEATO

1 452 15541 LA

K] R | &.507 51 20
= 250 11 Al i ey
5 M8 9,322 TLEN
] AL o, | Rl AL AR
7 A5k 13085 L ERLE
L] AL i, 744 o S50
u Al 1454 BT AGS
(L] a7 2. 105 (LRI

Tuble & show s no Bigen value is grester Man one. The lrgest cigenvalue is in Facior- 1, which is
3,454, so this facor & more deminant than other motors. Facier | can exploin 22.687% of the varistion.
It can b ststed that the final tesr guestons were unldirmensional, The fulfilrent of the local
inckspeidercs eeumpiion is i line with the unsdimcnsional sssumption, Looal independencs s deteched
by fulilling the unidimensional assumption (Romawati, 20014, p. 3]

The next assumpion e wits the pramester mvanaton, This assumptioen cooull be proven by o
Large o0 lugh correlaiion Between the samphe. groups and the calibration resuls of the ilem paramelees
(Widhiarsn, 200 1 The comelbifion between varshles could alsy be Enown from the partiof cornelotinn
btween wariables. assuming o corstant oF Fixed value m odber variables. In SPSS. the parial comelation
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was shown by the anti-image cormelation matrix as 2 negative partial correlation vakoe. The value of the
cormelation cocffcicnt () cotegory was sufficknt i the range of B4 o 06, Yalues of ¢ obove tha
Enpervil o Close by | oae categorised i high and very high (A unto, 200, p T35 The resalls of e
ardi-image malrix are shown in Table 5. Based o the Gable, the correlation valiee was idicsted in the
high mmed meadinm caiepnries.

Tuble 5. Fesults of andi-imuge mmoces
31 A3 06T -DTT 0eh 035 .27 39 -0 dHh -l

A2 M7 S WT odin 056 A C0ET {6 IR NS
81 0T oMT 0 &3 J0R D3 LTI 11 S e RN 1 A .
Mo oM -Fbe 08 A5 IH 474 - fED A3 LITE - W
AL -imige i 3% 056 A4gd 104 M - aWs B3 M3 7]
Cemrchutivn 36 -2T] -DF0  -dkD -4 -dIE e -211 -0T2 -0 AT

57 319 04T O B 0dE 0 G200 5 < F15 4 284

8 .0 e -3 534 2232 072 515 453 26 253

3| 04 028 06 T -243 0 -4 -D14 26 4B - 205

Si0 0% -DiF  G3TE S 0T 07 -2E4 233 S #E
a. Measmres of Sampling Adeguacy (M54 )

The resulis abowe show that anidimenshinaliay, parameer invadation, and local indepencience
have been met. Fusheomene, the re@ies of the dem snalyss (outpal} asing Winstep were directed 1o
urssver reseurch prohleme related to the guality of the dems. including the difficalty level. e volidity.
vast pelinbiliny. and b

9 Tuble 6, Besulis of ivem pnalysis of basic science concepis coarse fingl examination
'I'\."I'Jl. TR P‘u. H"“Il e o [iaa TR LT AT YHITH Tiwn

ﬂ_.- YR RT 1= o e = 1oEE [ [ mres
[ 4 41 154 [ [FTENTEY 303 Ly oA oms o 21 FLT ERA ]
i | L Lh ] 142 I DM 12 i B O OM B WA 0TS 52
1 TE i NI (1] Ll nEy b dwme O 0@ 047 B mED 54
I i L {13 [ ] 112 ofsd 13 O03% O 032 A0 61A f6S 51
| 1K 1= SEY] nis LM o e G2k E W el RIS AbA 55
1 14 i 0 (] I OM 01 1Y ¢ 0 IR AT ATH w1
11 4 1 1441 [i1LF] ey M pEr e 4 02 21 WY owmE R
b 1K b KT oM nE G351 nap &8 ¢ 04 KZ TRR TEN =]
1 i i <1 Th L] OFd O NAF B0 b 060 082 T4 TET 57
] L] 0o 071 s 0 L1 07 -1 & 0% N4 mME RE) L1
sl (LK} 4310 [INT ] 4 LK I Fi T L daw ™I Thm
P L] B | &5 3 np nw g7 jiL ] il k£

Froma the owtpud of Table 6 and contirmed by Table 2, it was foond that the questions (fems) were
in the Ouadit Mean Sgane inrerval; Outfic S«<MNSO=]S (9 flens: 51,52, 55, 54, 85, 56,57, 58, and
S000 aod o fen did oo G {valid) oamely em Momber-%, 5% (3132150 Bems o the Cuifa Z-
Standard ideral; Oaifd -2 STDG D (1 ibene: 51, 52, 83054 55 86, 5788 and 510) and one id=nm
didd mot 1t fevalidy, narmely Momber 4, 549 423941, The brgess ZSTD value s +3 30 The sample
rize ean affect the AP0 value, Generall v, large sampls= have 2 Z5TD volue above 3 (Ramadbani &
Friri, 2204 [lems in the Podnt Meosure Correlation imterval; D3<P_Meos Cor <0085 {3 itena: 56, 57,
arel 58), Meamahile, seven ems were o approprioe, namely: 59 0k06<0.4), 52 (00400.4), 54
039l d ), 51 PO 3Tk Ay, 85 (1539, 5300 35<0h A1 aand S 000 (00T 3 Tl iten Luics ame said 1o
b £t (valad) if they meet one or both of the regmrements for Cufid Mean Sguore, Outfit Z-Stndand,
arsd Poit Mewsuane Correlution (Axizah & Wahyaningsih, 20005, Thesefore, it wos concluded thar from
the ten guceticas {ivgma) of the Bosic Seioses Concepts Coaras Final Examiration, sare was one invalid
etz (5% and mine useild dems (5105253, 54, 55, 56, 57, 58, and 5100, The tems tha meet the valid
criteria conld be wsel ps pan of the test instrumsnt, The pest step was the e dimensionaldy onalysis
retated 1 the comstruet validing of the Famal Examinatbon questions by boking at the valae of natiral
warinree explained by measures and mutching @ with the criterin (Tabls 1),
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Tobde 7. Besubts of the item dimersbonality fest

"~ Tahle of STANDARIMEED RESIIMIAL voriunce in Elgesvalve undls = lem Infsrmation anits

Eipenvadu i Hhserved Espcied
Tatal raw varianee in obisers @ions - 15 D42 1T 1K
Raw varifws caplamed by meinums = S023 1355 IBE
Baw varience eaplamed by persans - 1 IAA Th% T
Raw variems caplamad by iems = 35707 o6AE i B R
Baw umexplaised voriance ftoial) - RN ] [ T (W | 7. 1%
Uncxplnined wariance in 17 conmast = LTaM, e 17.0%

The valves in Tabde T were conlinmed by Table 2 ard il Baw varianc: explined by measiomes
wiis § 2 9% 0%, Thos, the Bawic Science Coneepts Finul Exomination instroment hadl coresrmct valdity
arad could measure @ sudents’ abilines. The value of the Bow variance explained was 32 9%<50% 3
the Poor bevel, and the Unexplumed variance o the first contmst was 1 7. 2% 15% ot the Poar k=vel. It
wns conebaded that inbe scale, the lems were mfluenced by other factors thot wers not measured m
the guestion ar thal there wepz still comsminant factors from il questions given. Afler knowing the
preins vakiding., the nean analkvsis wils i mstnasent s reliabilicy.

__ Table §, Hulis of summary statistics

Frremm AT UM &2 SEEASTIRLD I=FTY LT
RS VRS RORERER REALAE . MR R0 DEED SN
M 14 il 184 naz Lim an 119 iz
2 1] 13 L] 2% 1.4 ELE] 14 1 24 nu
REAL RMEED T TRLE 8075 SEPARATION 07 Popsr RELLA FILITY 0 2
liam IR MIT 14 MEASLIRLD INFTT nrrer
TOTAL — ODLDST MEASLIRE  REAL 5E IMMF0 EETD HMNED =50
MILax ER bd 1] L] nal ] o 1.4 nz
. 5F ul LiLL 1.5% iz i L L 1
AEAL BMSROE TRUE S0 4 SEPA A THN 258 Liwen REL LAIEBITY s

Fmom the Winstzp asput { Toble 81, there were 42 people and ten questions, The Person Bensure
waloe of -104 lagit<0100 Inpit skawed the tendency that the shadent’s nhilities. were smuller than the
students’ difficaly level o the average sudent’s sbiliy 10 anseer questsons was simaller than the level
of difhiculty of the questions. The item reliobility value showeod 089, which included the Good Cobegory,
while the Person relinbslity was an 038 (Weak category), Tt shows thot studenis’ consitency in
armsieriog was sl e, winibe the guality of the goesinms in (e insiument wis good. Thus, Rectaners
or ather researchers conkl wse the Basic Science Concepss Final Examination questions hased on the
refinhility nspect. After anolysing the relobiity of the test and the valklity of the items, the next slep
wis to analy=e the difficubty of ihe tems.

The difficulty level of the Basic Science Concepts Final Examimatinn guestions cn be seen by
boarking at the Wright Map, g shown in Figuree 1 below
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Figure 1. Wright map of hasic scienop concepte linal examination

From the Wright Map anabysis fin Figare 1) 8 was found that three questioms had a level ot
difficulty above tbe student”s ability (o answer them, namely guesiions winh codes 82, 5 10 and 5%, nnd
stodents having 1 lowes Sy 10 answer hise goestions were sludents swicth oodes 1200 130 03P,
I0P. zmd 198 (4 Female and | Male).

Based om Table & and Tabbe B s known th the P50 or 50 ogir value wes 135, When thies
waluer wiss assoeiated with Takle 2, 0 owasune (ogith value v obdained, showing 1l e’ difficulty
bevels and studemts’” abalfties. The results were ox Fellows: 2 ilems were in the Wery Basy categaory.
namely questicns with codes 56 (-1L4T) and 57 {-1.73% 5 jlems were in the Easy cotegory. namely
(eSS WIrl codes B4 (-1 085, 51 §-4035), 85 (-Lh357, 53 (-0L000, and 58 (417 |1 and threa feins were
in the Very ENfiioult cotegary. namely questions weth oodes 59 | 1643, 52 (305}, und STk (1 640 The
averpge maaudg (logit) was O, e the diffioalty level of the question: wis Medivm (Boone, Staver
& Wabo, 2004} Login or loeg odds unit i the paticepanis’ abslity o sofve goestions, which is nfluencod
by the mrticipant's level of shility and the isenss’ diffieulty (Englebard, 20013) The messerad vaboe
( by s o irefeconor ol e level of difficulty of the items (Erfan et ol 30040,

Fiom Takle #, i can b2 seen thal the Person Sepacation scope was 0T 1 meaes that the iiems
were nither not sensitive in acoommaedating student abifitbe=: . However, an ltem Separation of 285 (close
v 3} indicatod that the panicipants were varksd enough ot doteet b items given, Feoas the Diem
Separation vahue, it was vbhbuped thai H =403 and rounded up to 4, =0 there were four groups of tems.
The Basic Science Coocepts Final Exaumination gquestions imstrument wis gooel bocamse the B value was
4, The mumber of fem graps pecerding toihe H value, mamely: diffienlt, mediom, ensy, and very easy,
Thie prester 1 srrata (H) value, e Betser the inserument hecairse 0 can Idemify groops | respondents
ured itemmes | i more detodl { Purba, 20EH)

The information fancticn con express the swength of an ilem in the st o reveal the forent wrait
(Alfarsy & Pumama, XY The next step was detedling conformely with the Basch Model. The
coerrespsnlmg Winstep cutpud is shoan m Table 9 belowy.
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Tahle 9. Output from Guttman scdegrmm of basic science concepts final examinution
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GUTTMAN SCALDGRAM OF RESFONSES:
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Tukle U chows thal carslemsness soourred nsome simdents whe were ahle 1o answer difficull
guestinns but oould not answer the easy gquestions cormecily. Students who experienced this were
stmifents with codes 211260, 270, 32F, 33P, 04, 97, 131, 14F, 108, 230, 40P, 41P, 1P, 030, 068,
UEP, HHE, 250, 3P, 370, 38E, 420, ML J0P, 26, 300 070, LIP, 170, 190, 33P, ESP and 121 Studenis
whiowere indicated os making o lcky guess inanswering the Basic Science Concepts Finol Examimation
I.|1]L'h'|b:?l'|!|- were sucenss with codles O P_25F. and 35 P, There were Do idacalons of snidenis L‘Tlf:ﬂlﬂg.
namely with cocdes 06 ured O3,
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Figare 2. The functicn of nformation in the busic science concepts final examinotion
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Figare 2 presepds dhe informredion [unciem of the Basic Science Concepls Final Examiration,
where the ¥ -uxis is the valie of the fumction., and the X-pxis & thesmdent's abilivy level The infoomatinn
Tunction shows that the questions suil studens with moderaie-level abilnses.

=
P e
Pl msasarer rmim o ioe ifmess alefTis asliy

Figure 3. Eelative mensare of item difficulty of basic science concepds finol examination
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Figare 3 shows that dhe higher o persoa’s abality, the bigher the obility 1o aswer questions
cormectly. The graph of the questions nllews the Rasch Maodel, Ahility relates o the ability possessed
by the test saker. The test mkers with better Chigher) ahilities ane very likely to smswer guestions
cormectly . vl conversely, low sl cause individoals m hove a small chance of answering guestions
correctly {Edun etal., 30240: Purba, J01H:; Xumintene & Widhiarse, 2015, P 3}. The analy=is reluted to
the quellicy of the neat e ie nelased o bias or perezption,

Tesing for bizs i this spady wes bassd on aspects of gender (feenabe and mabsh o demographics
(Kumadham & Fitn, 2020 The Dillereatial kem Functicnmd {(24F) ost resulis are steven m Table 10
[ [ Lo

Tabde 1 The satput of IME of Basie selenee coneepas final o mination
DIF ¢lase’poup specification is DIFE353W
Person SUNMMARY DHF

EETWEEN-CLASSGROUP lzm
CLASSES  CHI-SQUARFD DF  FROB.  UNWTD MRS 25T Mumbser Mame
2 FHE R I {4318 07180 0,25 L 4l
Py N 1548 [ 11 a.170s 087 1 52
X 1 1 dLiRLE 55400 1.4 E 53
2 DEF4 1 4135006 | (K145 088 4 b2
d | 5563 | 02ra 210152 1417 5 55
. 7R [ T LLRTY S -1.1K fs h
x | Z22h 1 0250 | EE5S (1.RK T 57
' 1 5555 [ 1 ] 202m 1415 L] 5K
1 4155 (I T | {457 A5 L] Al
2 4135 (I (e | 18957 ARIE] 1K 510

From Table 10, it sppears that b probobabiey of alf iiems was obove 0S5 or Probed 05, which
enizand thal there wis no signilicant difference in perception between the Do genders Dmake aod fensbe).
Al sdents had the smme (signeficom) percepion of the 10 Bosic 3cience Concepis Finol Bxamination
(uEstbons
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Uzing the Fasch model im relation ko item anadysis s not new - There have bosnscveral previous
siwdics (Purba, 3018 Alfariza & Pumoma, 2009 Herwin, Teonpwans, & Fane, 2009 Arieah &
Walivuningsil, 2030 Nur e ab.. 2020 IWandra e al., 2022, Asul et al.. 20225 However, tas@udy is
differeil from e existing oies hocause this reseasch relates (e pesalls of the analvsis of exan ibenss in
the Basic Science Em:q:tl: courss (G402 through the Winstepoasiaed Rasch model with the
guiality of these Kems,

This shxly Found thataf the fen items of the Basic Sciencoffoncepts Final Examimation, nine valid
ieiEs and oe mvalid em (S€). Masy dems were in lime with the Rasch model s pest reliabilicy (0.89)
i A2 good ar high category. The average difficalty level of the Bems wias i e owedium calegary . s
Bl wars saitabde o bes dested on teabe and Tewsle stucends an thad kevel ol abiliny. The Bems ha were ool
valicl mewild he improwed. The mmpesvements were aconrding to the validity critera of the Rasch medel
(Kosch Model) and the stapes of analysis (Romadhani & Fiei, 2030,

A lecturer meeds bo analyse test wems. It is impoctont that fiems thd masch the criterin con be
mamtained ord thise tat ane ool suisabie can be improved so than the Basic Science Corepls Fimal
Exammation quesibons coiain guaity that lecwures or odber researchers can use. This sedy's resalis
nlign with previows research {Abarisa & Purnama, 2019; Arxiesh & Wohyuningsih, 2020; Pusha, 2008}
that fhe moderate. leve| of difficalty wos very suftuble foruse in groups of students wath mosderste ability
bevels, Thersfone, 1k aptimal Basic Science Concopts Fimal Examination gquestions were tested an
proups o students with mexlerate abilities.

The ey analysis reeults cun descnbe studens” ghilities (Bomad et al., 2022 Kemaidi; 19%49)
Spudenss’ achievement an the ien Basic Scienoe Carcepia Final Exammaion (acarions wesied proyided
un overview of sludents’ nrdlerstanding of concepds i the Bose Scence Concepds course in the PG
Study Program. Accarding to the Wright Map anobysis, Question Mumber-2 (52}, which was reloted o
the coreopt of air, and Mumbes-9 (8%, o owell as Mumber- 10 (5100, which were melated o sinple
clhemistry concepls. were the guestions that students had difficolny answenng. Lecturers can wse these
results v fmproee the s questions wsed in the Besic Seience Concepts courmse fional examinmtion anl
bmiprove lectures, Queston Mumber-2 (523 and Qhoeestion Mumber-%, aceording o Table 1, were
guestions with low cagnitive levels C2 {usderstandimg) and C1 {memiory). Accorling i copnitive
theory, guestinos with the O] gualification measure the lowest oognitive bevel {Rochman & Horow,
2008, While guestion Nomber 10 was ar o modesute cognitive level, C4 (analysis), However, many
sdmdents faced dilficaltics i answering these questions. In theory . oll examinees should have amswered
ensy questiving comecily. bai shis wees nod the case, Likewise, in thee keefures in closs, the sudents f2l
thew did ot experience diffioultes in lerming. However, awhe e el sis carmed our, Shelr sacoms
wene unsatistuctory. These results indicated that the students hid leaming dilficulpes {Ma'nfah, Z0IT).
It was stroogly suspected thul one of the fcters causing siudents’ leaming dithicelties in the Bosic
Bcietee Concepds course wias related to the charnaerissics of the science lecture mmtenial which reguired
stmdents vovbe skilled in applyimg cerain concepls m the fomm of practicums (Winarti, 20205, Lectarers
cun anly analyse the suitbility between the questions used and the lesson plans that bave been mde
proveovsly (Semester Leaming Plan or Lecwre Progeam Unkt) JAlpusar, 2005, NMurhanvanio &
Eemoaats, 3020 ). [t was a sell-retlection so that the lecherers of Bosic Science Conceplz could improve
ther lectures {Sulstowat etal, 2020 Yusmon & .'."n-tn'_-.'muan, 2020 Wlack & Wiliam., 200I8Y.

The lecturer's effons 1o analyse the compiled test itens are o reflection of cdecation and a poble
cask and reed 10 be replicated by other edacation lectusers ar Eachers | b0 perfect and bngpoove degualicy
oof the tests [ Arikurtn, DHE; Prosstyo, 2017; Syadiah & Homdo, 2020 ). The Bem anakbysis recolis are o
soproe of information v sther panses about the achieventent of sde knowbadge competencies and
ubsms the matcrals that the studends have shcdsed and certain concopts, they hove not mastered.
Understimding congepts (Basic Concepts of Sciencg) is very importam for POML and PGSTY soudents
Peecanise nndersumding these conce pis provides Enowledge o support subseguent understonding courses
such s Science Leaming in MIGSE A good urclerstanding of coooe s bacomes e asis [OF suppocing
further understanding of the mesterial { Fatmaswati, 200 6: Dewa & Tbrahinn, 3009}, In addidion, the Hasic
Sebence Concepla course supports PG and PGSD swodente s prospeetivg ¢ ls<mom Weachers (Suiya
& Martu, 200 7). The resulis af dhis shaly sre expected to help educators to condoct un shiective self-
pascssmcrd of the icste they hove prepared ond disgnose stodents’ learning difficoliics. Objectve
educutional rellection needs te be done ond is also an speninm part or contribution of this resench foc
reschens in general amd educhios and stodents m particular.
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Unnclusin

The qualdy of the ten dems of te wst can be seen inthe di o kvel, validiny, test reliabaling,
ured bins, & nomber of these lems are in fine with the Boasch model with good or high categary ses
reliahility. Theoe are e gieiens (56, 571 in Very B coepory, five quesions (51, 53, 54,85 85)
in Easy category, ond three gquestoons (52, 349, 5100 in ¥ery Ditficult category . The avemge difficulty
bevel af she eme ix Medium, The questions will funcrion optimally of are suitable Tor testing con male
orxd female students with medivm-level uhilities: ning 0% | valed dems and one 159 invalxd Aeme liem
refiohilivy vobee indicases 2 poosd coegory, while person reliabiliy value imbicaies o weak category,
Thus, bz gquestions can be used by leciorers o other researchers based on the relinkiliy aspeet.
Repardang bias, there was no significant difference in pesceplion berween men and women.

This study mplies thal lectarers need to make improvemenis o fes questons and  mmproee
kerenaris. In additien b0 having sdvamtages, this etudy b some Bivittions. They are eelaied o the
research method wsed . including the absence of treatment an the suhcct becawse this stady only focused
vn amalysing tes questions and suderts” answers, and the tumbsr of questions and test takers wis
refatively small, I s recomimesnided thai fumber research develap makiple cholce questions in the Bosic
Sehence Coocepas coarse final examination by adding moee iwems, In addition, M cxammation guestions
for this course or other vowvrses can add ilems in the form of shart answers accomsponied by o scoring
rubei: on each item,
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