
MEASUREMENT O F TH E 'GOODNES S O F FIT ' O F RASCH' S 
PROBABILISTIC MODE L O F ITE M ANALYSI S T O OBJECTIV E 

ACHIEVEMENT TEST S O F TH E WES T AFRICA N SCHOO L 
CERTIFICATE EXAMINATIO N 

Dr. Mose s Adedoyi n Soriya n 
West Africa n Examination s Council , Lagos , Nigeri a 

Summary 

Reference: No t liste d (se e * ) 

Rasch's Model , base d o n th e assumptio n 
of equa l ite m discriminatin g powers , wa s 
measured b y th e probabilit y tha t th e deviatio n 
of th e dat a fro m th e expectatio n wa s mor e 
extreme tha n th e observe d deviation . Th e 
model wa s foun d t o fi t a  numbe r o f tes t item s 
of eac h tes t -  Maths , Geography , Biology , 
English. Th e inde x o f ite m discriminatio n wa s 
taken a s th e slop e o f th e ite m characterist i c 
curve a t th e poin t wher e th e probabilit y o f 
correct respons e wa s 0.50 , an d th e discrimi -
nation indice s o f item s tha t fi t th e mode l 
were foun d t o b e unequa l lyin g i n th e rang e 
of 0.5 0 -  1.25 . Perso n fre e ite m calibratio n 
was investigate d b y sampling , an d perso n 
free ite m pe r s e (withou t referenc e t o th e 
item parameters ) wa s foun d feasible . 

Person fre e calibratio n o f ite m para -
meters wa s no t attained . 

Item fre e perso n measuremen t wa s no t 
achieved. 

Report* 

The Rasc h mode l o f ite m analysi s assume s tha t th e probabilit y 
that a  perso n answer s a n ite m correctl y depend s onl y o n th e easines s o f th e 
item an d th e abilit y o f th e perso n wit h respec t t o th e kin d o f items , an d 
measures ite m easines s an d perso n abilit y simultaneousl y o n a  rati o scale . 
It i s equivalen t t o th e logisti c tes t mode l unde r th e assumptio n o f equa l ite m 
discriminating powers . Th e Rasc h mode l claim s person-fre e ite m calibra -
tion an d item-fre e perso n measurement . 

This stud y sough t t o (a ) measur e th e fi t o f th e mode l t o hig h schoo l 
achievement tes t items , (b ) fin d t o wha t exten t th e item s tha t fi t th e mode l 
have equa l ite m discriminations , (c ) investigat e th e invarianc e claims , an d 
(d) find t o wha t exten t eac h achievemen t tes t measure s a  unidimensiona l trait , 
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The fi t o f th e mode l t o eac h ite m wa s measure d b y th e probabilit y 
that th e deviatio n o f th e dat a fro m th e expectatio n o f th e mode l wa s a s 
extreme o r mor e extrem e tha n th e observe d deviation . Item s wit h probabilit y 
greater tha n 0.0 1 wer e selected . Th e mode l wa s foun d t o fi t a  fairl y goo d 
number o f th e item s o f eac h tes t -  mathematics , geograph y biology , an d English . 

The discriminatio n indice s o f item s tha t fi t th e mode l wer e foun d t o 
be quit e unequal , man y o f the m lyin g i n th e rang e 0.5 0 -  1.25 . Th e inde x o f 
item discriminatio n wa s take n a s th e slop e o f th e ite m characterist i c curv e 
at th e poin t wher e th e probabilit y o f correc t respons e wa s 0.50 . 

The clai m o f person-fre e ite m calibratio n wa s investigate d i n tw o 
steps. F i r s t , fo r eac h tes t , th e numbe r o f selecte d item s commo n t o thre e 
samples (whol e sample , to p sample , botto m sample ) wa s expresse d a s a 
percentage o f th e numbe r o f item s selecte d fo r th e whol e sample . Thes e 
percentages wer e quit e high . Secondly , to p sampl e ite m easines s wa s 
plotted agains t botto m sampl e ite m eas iness . Th e point s tende d t o for m a 
"fan pattern " havin g it s ape x nea r th e origin . 

The clai m o f item-fre e perso n measuremen t wa s als o investigated . 
The abilitie s o f th e sam e grou p o f person s wer e measure d b y a  har d tes t 
and a n eas y tes t compose d o f item s selecte d b y th e model . A  plo t o f har d 
test abilit y agains t eas y tes t abilit y showe d tha t th e point s tende d t o for m 
"fan pattern " a lso . 

Each o f th e achievemen t test s wa s foun d t o hav e hig h interna l 
consistency coefficient . Also , fo r eac h achievemen t test , a  ne w tes t 
composed o f item s selecte d fro m th e origina l tes t b y th e Rasc h mode l ha d 
nearly th e sam e interna l consistenc y coefficien t (correcte d fo r lengt h o f 
original test ) a s th e origina l tes t . 

The conclusion s o f thi s researc h wer e a s follows : 

(a) Th e Rasc h mode l coul d fi t achievemen t tes t item s i n th e 
usual academi c discipline s o f th e hig h school ; i t coul d selec t th e item s 
without alterin g appreciabl y th e interna l consistenc y o f th e t e s t s . 

(b) Th e Rasc h model , despit e th e assumptio n o f equa l ite m 
discriminations, woul d selec t item s whos e discriminatio n indice s migh t b e 
unequal. 

(c) Person-fre e ite m selectio n pe r s e (withou t referenc e t o th e 
item parameters ) wa s feasible , usin g th e Rasc h model . 

(d) Perso n fre e calibratio n o f ite m parameter s wa s no t attained . 

(e) Item-fre e perso n measuremen t wa s no t achieved . 

* A  r ep r in t fro m Disse r t a t io n A b s t r a c t s Internat iona l Vol . XXXII , 
Number 8 , 1972 , submitte d b y th e au thor . 
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