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) . "’hile ycu and i wow oices Whlch afe
z * for kissing and: 7 v .0 ‘cares if: some -
oné-eyed SDnﬁcf%a- - we. 3an iggtrument~1
' ‘to méasurésspring o, S ' s ‘
Y- cumminga, 1926)
gN;RQQUCTIGN ! _

A Qn the'fifth floor of thiévEuilﬂ g h ere are two graups Df

K

*

T o o o i e
‘researchers. . The first grioup is in gamplete sympathy with the

natigné ax?raésed:bygcﬁmminggi thé;ggggndvalsa éﬁjﬁy kissing and
i B . . Ly ) ® B

singing, but;féél that in_many zircums;anéés it_iéiimpprtaﬁt,tgi.

]
m -
o
ol
o

:maaéﬁré_gafta{ﬁ'aépaﬁts of Spring. They are currently enga
: S c : l o T T e .,;' o ie
identical research programs, namely the study of hurdle jumping
Y N . s - v . p : . ' S, N
ability in humans . The strategies these two groups use are quite

_differénﬁ?!aﬁézig is instfuc;ive,t@‘caﬁsideruthgm; Thé first grcupi.

ﬂhad panels Qf expert zaa:hes .studying the mavaments and bullds af

T ke

llvarlcus subja - They had them ruﬁnlng and Jumplng, and they kep;

ecpiGuS'ngtési_'Later-ﬁhé'nctes we:a compar ed and attempts were made

taﬁa:rive at a consensus about each subject. . The sacand graup'had;§;'

~lang runway canstructed’with a ~sequence of hurdles- spaced out along“it;.
. the. hurdl s sta ted Dut VEfy lcw and g adually gét hlghaf and higher.
Eazﬁféqu ct was inszrugtad ta‘run al he funway and Jump over each
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eas ly, and wauld kna&k over the highegt ones. They had a siﬁglai' I
clerk re:mrdimg the patter@>cf hurdles (staﬁding Df&kﬁaékad over) .

3

aftér eac ch %unner:ccmplétad:the'Qaufséi‘ Thé funnar s hurdling

s L

: ability was: samehaw tiad tc the height af the hurdles ;hat wefe N

' gucce gfully nagatiatadb : ' o o el AR »?;?

Affe: obser :iﬂg this'faf a while I spoke with ﬁha'diregﬁars of these |

two. projects ragagdimg their aims and the probable outcomes. It turned

- out that this wésrbu%ddne péfﬁ of a much jarger enterprise. Similar

&

L - 5
= - R

sites aﬁe’téﬂbe éatvﬁﬁ aliiéver thé~Wnrld aﬁa éargful=ra§éfd3'afé tc-beA

, o 3 :
kept of hurdllng ability S0 as to keap tfazk f both individual: imprnvement
anﬁ any changés that mighﬁ ﬁzcur iﬁ Ehé’géﬁef'l hurdllng'abil ity af pEGplE

: directaggaf tha flrst praject told me that thqy'were

tra¢ning Exparts to make Judgeméntg about hufdling ability based upan o
E . -

n—depth study Df aadﬁ;?ﬁnnaf,;w; ked how thi? wauld measure Ehange‘

iﬂ hurdling abillty over tima bcth within ths same individual and over ‘all

o= o= "

1ied that a gaad caach ﬂauld make Sth

. .R, : :
judgame nts vaziu:aﬁgly. As I tgrned to gc ta speak ta the cther study

/

direatar, I overheard tWD Df thg ccache§ argulng heatedly abaut whather

- Joe Lauls‘gauid*haV’ beat Mahammed Ali when bath were at their*peaks.
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The secand study was' quite differamt ="g’rhey had a mime graph,mach;ﬁé'

wnrkiﬂg at tép speed turning aut an 1nstructian she Ehat S*egified EhE»

numbez of hufdles, tha distanca beﬁweeﬁ tham, the height of" Each hurdle,

H



o o Coa ~ Testing and iésﬁ Theory:. .«
- T, B P 3 S ’ . s -
: R . oo , R L3 el e 4
'; o 'y
‘their ordef,lthg'kind of ‘track they must be bn, allawable bouuds mf —
g :' N - Sx . . ' I ' 5 ;:
ﬁemperature, w1nd etc. Aétc;‘>1hey were alsa pfaparlng a package f}i’-, 44
hturdles’ ta be malled aut ta tbe Dthar tEStlﬂg 51tes. At the caffée. e
.. . 1 a LI
AR W ' : T T
machine 1 averheard a dﬁsﬁu551cﬁ hetwaen twa Df the - resaarchers A;vg;
ar R B4 T . . - A; _ 3
regatdiﬁg haw amaging the prggress Df wcmen swimmers had bgen nvﬁf,{hé Sa T

+ . ;.

SDHE ATMS OF TESTING AND HDW THEY CAN BE ACGDHPLISHED

The hurdllng tést ﬂesaribed abave is a very gaad one. -It embodies

'much.abauz what,we:thlﬁ;,iS*seiéible about Eha,measurement of human

.

: _SBili;i! It 'also presents a.context for.our. discussion of test theories
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Often what we aré inﬁerested lﬂ “when we gl&s a test is a measure of Ehe*

In ghe hurdlﬂng tast just describe the measure GfQi

"

abillty of thé Exam;neei

ability felates tQ the halghts af tha hurdleg suc sfully clea:ed.i ThlS

2,

can be QpEfatignalisEd 1n a vaflaty af ways.: If scmeane performs exactly

'*“°ﬂ7-@f’ﬁ: - 11111100000° ‘

i
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An which-a '1l' represents successfully clearing a hurdle; and a '0' méans’
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knaaking it ave: If the hurdles are in :d er of- 1ncreasiﬂg size we gguld

then charact&rlze a parsan by the h21gh§ betwéen the higheét hurdle clear d

_and the 1@W§St one missed, i.e.”- | .
.- "% Hefghts (cm) 10 "20° 30 40". 50 60 70- 80 .90 100 110,
i?': 5;: ?erfarmance _,l 1 i1 -i 0 0 .. Qﬁ}‘_o 0 0

T

;* This wauld 1mply that we. wauld Estimate thi EfSﬂﬂ s abllmty as. abput 55 om.
P A
Tha sacand questicﬂ wa wnuld ‘ask’ is the azcuracy of this EStlmatE. In th;s

o

Situatlaﬂ we mlght say thgt J& were accurate’ to Wlthlﬂ 5.em (l E**gatween 50

and 60 cm) Df cc;rse, this presup .es Efemendéus anslstengy on the part'
af-thé hurdler but ;f we fcund thatvéach time the hurdler. 'togkltﬁe.gést‘ )
'theféamé,résult DEEUEfEd.WE wguld'arriva at the samaiéanﬁlusiqns and éur
Eééénf%dence iﬁ thié cgnclusiéﬁ:WGuid incfeasé; 'Df-egurSé,'Lf Qé WEhﬁéé more
=,acéu§aay in Qurwest;mata we wauld have to insert more hurdlesibetwean 30 | ;
ST » ) .
and 50 cm for this pErSDn. This 15 ajéémmgn_préblem;in tasting, fpr-;he -

increased accuracy cbtained with a’mafé”finely’gfaduated'Eéét has an

;';ﬁsase’in 1abar~faﬁfthe-aﬁéﬁinee (4. é. to measﬁfé to- the nearest cm we

=

-

WDuld naed 110 hurdlas rather than the ll used hare) If all hufdlers;ﬁéva

P T

“to attempt all hurdleg, the incféaSEd iabar is of llttle halp for an lndi-

) v;dugl_whcse ability is far from the heights being used Ci e. hav,ﬁg -

B

: succéésfuily negotiated tan hurdles batween 10 cm aﬁd Zomgm dges.nat ﬁall 

us“iﬁﬁhAméfg about our SO_CmahurdLer;ghan natiﬁg that he cleared the*10, 20,

e

and 30 cm hurdles);f _ R - " o ’- 11:_:j
Iradiﬁiénal practice increases the number of hurdles in the area in
which the greatest discrimination is required. Often we can get a feeling:
= . !f S \ ° . B o ‘- EJ PR . -

1 | - : - : )

5 e . : E; . o
B B . ¥ . ¥ = :
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'

for zhé-stﬁucﬁufe of the test by drawing a graph tfat:indicates what
. the error ofvmedsurgment is at each jumping level. " Shown belowfis a

'

E) i
i

plot of the error for the test as it is now made up, and another for

* Insert plot. here of. error as a function

of -ability for tﬁéfteSts'

‘ome in which there were ten hurdles (items) inserted between hurdle 56

and 60 (yielding errers of .. 5cm).
Adaptiveftégting tries to Sqlve_fbis'pr@blem_in another way which - -

 will be detailed later. - .. g L

" Suppose our jumper runs down the runway again, and this time clears
1=

~the 60 cm hurdle but knocks .over the 50 em. -This tells ﬁs_that‘his'abiiity;:i

HRY

is still likely to be in the 50-60 range, but our error range isiaxpanded-_
"a bit. This'p@ints'cut two Qaﬁpéﬁéntsféf error iﬁ‘abiliﬁgsestimatién -

. 1).- the accuracy limitations of the test ccns;tucti@ngiand .

2Y the variability .of human performance.
- We can control the first but not thé second. -

Encugh concepts have now been illustrdted so that we can compare these
_aspects of testing as they were operationalized in traditional test theory

(e.g. Gullikseﬁ;'195@),1m@ééfn'item faspénse'theéry»(e,g; Lard,'lSSfo*and
in a Gedanken fes; tﬁeary af_thérfutﬁrei i T v o S L
g . 7 17; . s 5;: ié: . ) )

LI F
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ABILITY RS - JORE
- . O
Traditional Tgs;rThEgry aperatlaﬁallaés the Examiﬂae s ability
by the numEer.fight- The prDbléﬁ'WlEhithiSQé?ﬁfféﬁizaEiﬂﬂ;iS=thé;:;%; ixﬁ;? ;

] h Vi>!1 = Teoe

althgugh it wcrks well when a pérsﬂn‘pEZfDrmS as he aught it foérs-féw  b

1 . 1 - . .
. . . . . ® L v

'vaiaus-clues when‘sﬂm%tglﬁgfls amlss.' Far example,xa hurdlar‘wha gets -

a respcnse vector of 1111100@99 wauld have a scare Df 5 as wauld-sameéﬂeﬁ

wich a;v%&tgrégf,llllOOOOOl.- The Iat spansa seems clestly Errgnasus,,

.rq

énﬁ-éﬁe ngld.5u5P2gt that there was 31Ehér a Qlerical érféf in récardlng Ty

or thé funner had Sldestepped the 1ast hurdla (thls carregpgnds to

' B : . . 2 o

successful guesSlng on a test) It ,id also glie a score f’S.ED SémEE

oo

,Dﬁa wha scores DOOOOlllll. Wlth a raspanse pattern 11ke this we: early

1Dught to suspéEt sgmethlng pecullar is galﬁg on w1th the péfSDn taking -
1] \ X.\a

’ 'thé test, and a san31ble rasult aught to" ba ta fequira a retesting.l-gut

Tonee . . .
“with tradltlgnal test théary 4. score- cf 5 is a SEDIE Df 5 ~and thaﬁ:s itg_.ri’

A segand shortcaming is that the ability SESlE derivad is anly ardinali

E

:Eatf%s,:that 1£_Qne~persgn scares 4 and*Enather-S,we per:eiva that the dif%' '

v = - *

férénéé'ﬁetwaan Ehém is the sgme ‘as that between ‘someone whcsa sééfei.ability.is

- 9 and aﬁ@ther 10. Claarly changeg in raw score do o not héve Ehé Same_méaﬁing= c

= 5

all a lang the scaie; evern. lf the items are all eveniy S’pac&d Iﬁ addit;i{an,_ )

. ' -

= suppmse.we had expanded the test ‘20 that we naw had 1D 1teh5 betwean 50 ana

]
% . .
) 5

60 cm, wculd an 1ncféase 1n ‘score fram ‘14 (hurdles 10 cm = 59 cm) ta"a SCDfE
. e . - . - i
.- of 15 (jumplng aver alil hurdles frgm 10 em thfaughASO cm)*mean the -Same as an

A

A

| ;ncrease from 15 to 16 (clearing 70 cm)? Ofiﬁéufse n@ti SI.f

¢ Lk

Item,Respgnse Theor ry uses a nanlinear transfgfmatian af tha prae

H - -

port i n’ cﬂrrect as an estimate af abillty, and genters this EStimatE on the

s ) x- ° L. a. : s . .= . : : B b . : = .
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lf the items. Eﬁftﬁétélit:yialds a- goodnes f:flfAtEEt that

",»p tterﬁ appéars. Thus,'g";.;fx

- Ehe erraf estimate that 15 abtalned.‘ it,aISOAStfétaheé'aut;thé‘Sbilit” S;:;g!

Efat thénands in Euﬁh a way sara%¥ta yield ability éstlmates on an 1ﬂterval B

’s:ale {i.éf ﬁbse%ved changes have the same meaﬂing anywherg ‘on, Lhe Saale =

faﬁéinggéééé 5 has the same meanlng-wﬁ Eh '1t is" frnm T tof155 or frgm

N
H

.V'EF;QVE;E)L* MDSt 1mpartanﬁly:"

- % 4 :
7 abtain a tgs,;w”ase,parameters dﬁ nat chaﬂgg with thg

_ent IRT ;" j'é:f-;ggg t

:fwill ba dleEtlY refarenced tD maﬁerlal. In Ehe case of the hurdllng EKEmplé,»

that thay

1y Eh;‘shme_sgfﬁgﬁ re as’ thase af eur

e = e ol "

thls means that aVPEfsﬂn s ablllty is dleCtlY rElaEEd to the h31ght af the ffz

-_hurdles jumpe&, and even if no nﬂe ElSE evar tank the _Est (how wnuld ane ;

. . - ‘_r -IX, - - )
Ecmpute pergentiles?) he’ ,ésults a:e valid and %g 1nterescé€i.e. ‘a: 70 Em _
 ?hurdlar Ls*a ZD cm hurdler na matter what alse happans), ; 'fwéicaﬁ,measu;ea;“-
prog:esa in a metr;c that makes,geud sense.' 7;-‘;% ﬁ '=‘*l:”
’ACCURAGY OF }LEASUREL;ENT P - e

Tradigional Test Theory Tradit;nnally, we: wauld measufe the ag:uracy}'
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est twide (or manufactured

3

twa vetsians Df the tgst atﬁ;ficlally using, say ﬂdd*énd é%én:iﬁéms){ :If f;

Y

Vf a t,s fgers the peaple essgntially the same'way Qﬂ twa testi,gg'w Séy_i;
i

: -is: reliabla . Thé Extent to which it dgas th;s is iﬁs; reliab litY

- =

o Lat QS 1aok at the EOmpDnEﬂtSlDf rellablllty._ Flrst ;E depeuds upcn Eha~f

dis&fiminating-ahility of- the items (if t had anly Ewa heights cf

hufdles ED cm.and ZD faat we WDuld flnd Eh: ,hé Eest:  ! ot partlcularly

=

’»-reliable,251nﬂe virtually everyana wauld perform thé sama way Dn thé test)

'Sééé d, .i d nds upon the 1nhefent vafiabil;ty af tha n

tesﬁed (if an one adm;ni tr tié p , son. 1aarad évery hurdle and on thane&

;-next admln;str ion cleared ncﬁeg we wauld be hard prassed to ass%gn an

v

: ability Est;mate) Thlrd it depamds upon’ ‘the - var;ablllty Df ability in’

; Eha sample balng tasiad (lf evaryane had ﬁha same ablllty thair ardering

ffom Dne adm;nistratlmn ta -ha next wauld vary e_afmausly thus indicating

.an_unre 1 ,bl ast, when, in fazt ﬁhé test cauld b i te- goud)__ Thls is ;

DﬂE of tha gfavast preble s wit h tradlt;anal g hé;ry = thE rallanca cn!

e

fEllabllfty It can make tha Eharactér af tha tast appear ta change Wlth

is n ot merely a statistical curlgusiﬁy.AwIt Qccg:s,aften,iand»caﬁ stix -

up t;@ublg,whgﬁ;;t is ncﬁ pndarstggdg‘ Far-éxémpléi it is common to

F _LE
- [ . 3 . N
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hcmcgeneous and ‘50 feduaeg the ccrrelati b tween thévméasﬂtesg.ﬁDne:canu

undéfstand "h" 1t gaas ﬂEgathE by thinklng abaut Ehe blvarlate dlstflbutlon.

.. A ® - = 8 = i : i - L o
. S@@éés;udémté wi 11 do pDorly on, bath measures; and, -t he f ore, ‘natfbe,:-“-'
;g'admiftéd:' Dthers wlll dg ,l on bcth -»lthay ga tc Haryard Thus;mﬁhé;»?fi

students who' attend mgst 1aw 5chécls have d ne elatlvaly batter on . one-
Ve e e S B s i - : - -

than ‘on the ot her,_ d 50 were admlttad Surelyﬁla,measure cf a test's

”_effi;écyfshduldinat.depend upaﬁ whD 15;ba;ng'méaSured;

It RESpDnSE Theary IRT déals w1th estim tiﬁg’thé:acturaé§_ fia

f*ftast ﬁhraugh ~the - standard errcr af EstlmateiffIh;s is-es i lly»alfuﬁctidn;
af the item structure Thus, 1f we have 1tems spread e Efy -10 cm at one pggt

.a_Df,the test,a persan whase ability falleln that part will be aﬁcurate to K

thin 3. cm.r'If in anather part cf the tést we‘have hurdlas avery ggﬂtiméter

L

‘m

then the error at that part f Eh t tiis of tha arder of .5 em. = Thl% 15“=“

. Fa
=

-regardless gf the’ vaf;abili;y af ab;llty cf those’ ﬁ ple iﬁg the tEStf

' In fact;jthéré-,ae& unfy be one pEfSOﬁ taking ‘this test._ Tha prablem-with

i ﬁhié is ;héﬁ it daes not Lake iﬂta ac:auﬁt the variah 1it ty” af ‘the persan
taking the;tést (agtually it daes, but not as an indlvidual Gﬂly on average)

+*Thus,. 'the érrar sti :ste is SBmEtlmES a bit on. the th;mist;c slde,




' \Eaklng fha EESE théf%fﬂfe”yi%lﬂlﬂg aﬁmcre hﬁnést es 1méte af VaflablllEYs;iﬂAun
a _ aror , variab _

’:rlstélifiﬁd p dent D$ tHE gfaup taklng th

better estlmatezf

Tradlti@nal Test Theﬂ;z Thaldiff lty lS ﬁDt wall deflned 1n the'

313551c tfeatment (Gulllksen 19503, in- fac t S‘natelisﬁédwlﬁithé ;ndex:i - -

¥ =

as a~term; A caréful Seafch turns up (p 367 ff) a vaflety of deflﬁlt;ans _“

,P4,

that felate the'd ,f c'lzy f tem t, the prapaftlﬁn af 1nd;v1duals that

aventually be made lnta ‘a measure of dlfflc

“one- way af dalng 1t_ﬁWA—prleem ”‘th this fcrmu ,tléﬁmls that diffizulty -ﬁff?

'=Ehangés fr@m éné nﬂfmlng gfcup to:aﬁother! A mgre:73f13u5 pf@blém*ls that,

the caﬁcept cf abillty

.

ﬁﬁalgan pt fndlfflculty is nmt gungtiéﬂéllyftigd

itei,R Sp nse Theory - The mcst fundamenﬁél caﬁcept of IRT is- the;

functicnal rElEEiOﬁShlp batween the abillty of a person and the dlfflculty cf

thé 1tem. Referrlﬂg back tg the hurdllng tastbthlssmeans ﬁhat we caﬂ deszrlbe g

thg likélihOGd of a parsan Suacessfully ﬁegatlatlﬂg a hurdle af a partl l,

mp;ng abillty and tﬁe

\L_b

h,’ght as’ a functlcn cf tha dlffErEﬂEE between th

hélghﬁ af the hurdle,‘ The way that dlfflaulty is defi ned ;5 as a funEtlDﬂ of

. the prapar;;an af lndlylduals Whﬂ anﬁwer lt carrectly. A hufdle that ;s almast,

ERIC
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C Téétiﬁg;andiTESt Theory:

gEQ,éidgreé easy . These same designatlons are pgssible with tradltlanal

'f_péép thecry, but IRT defines 'dlfficulty qg%ntitatlvely,.aﬁd'ggifigs'i; o

o such th;ngs as‘ﬁﬁ ,g grgups, aﬁd that tha agzufacy Df esti é ?didhgtk‘

depend upcm who ElSE taak the test. Hnw daés t}lis@follaw? The cfitical -

- co Tic apt hare ;s ane Df the differance beﬁween abi,ity and dlfficulty being

= ® i h P

the-variablé cf interest.,Suppose ‘we gather a graup cf indivldu'ls to take'e"

o jumprthaﬁ chers,Aand some-pécple are more sklllgd jum ers. ‘Thraugh tha-‘

) ” N -
intervent;gn of the IRT m@del we DbE?iﬂ abillty astim asrf r E”e pa’pla
7. and. difficulties far the items :‘Df eaurse,rthey are nat carrect with "7f 

=" . B 2 \
_— f

rgspect tc arigin, but thay are carrect ralative to. one annther, If we A
a’

ncw glve the same items t@ anuther grﬂup Df subjacts We . Ean gal;ulate :?;«

.

v=thaizrabiliﬁy Qn“ﬁhé saﬁe’séale as the first gfaup. Dfawe cdan - - .

; -hévé thé,ssmé’graup jﬁmp=différéﬁt“ﬁurdlés‘éﬁﬂ”calibﬁate thésg Lgrdles_pn-' ;

the samé scala,as the ariginal @nes. the that we can chacse a subsat af the

',

: Drigiﬁal hurdles to measuré seme ﬁEW griup af pecple and da it an the Sama

ERIC
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i

‘measure ind1V1duals .omn. tha si,a-scale-lﬂ way that. 75 indepéﬁdeﬁt'éf the

-

_ prEElSE SEE af 1tems chasen.; Thus, we can chaasa 1tem5'1n such a way s0. as

R o . . : s . . T Do
tg EEdUEE grr@f af measurement.; Ihls is 1mpcrtant in camputEflzad adaptlva ;x‘ -t
test;ﬁg (mare 1ater) [{:s;‘e»»f%fi~;; :;'“' {f ,_v';i,arrvv~~’ - s
théif dlfflaulty and tha ab l t, of the’ ncrming graup wa-&aﬁ estlmate ;témf

- : N 77‘,1, - "2

dlfflculty ff@m aﬁy graup, lf we are san51ble ,,cut matchlng 1tams w1th
'HfRIxean g;fé us pratectlan <

far a pérsan ‘whose hurdllng vectcf iS11iliii¥il1;- Wé knnw that he an clear
1lD cm,'agaﬂﬁe prasume that”ha will miss Qné Df%fﬁfiﬁité héigh§;¥sa Eﬁatqwe -
‘can. assign an a;bilit;jf estimate betwaeln; th,g:s;e twa__—:eﬁtréﬁéé’ w:l.tha hggé_-lgfféf;f : .
Such a-huge efrcr-af-estlmage te ll;Aﬂs ;ﬁaz'?a;dnn'tﬁhavéVéﬂcuéh‘hardles iﬁ:tﬁé :
o 77 , B | :w: T O .;§5'=-Q TR ok : A

2 . As l@ng?as we’ aEquira usable’ 1nfgfmatlcn from them —— i.e. 1f the hufdles are go
{'much -beyond the -ability: of the .norming group that’ they are almost never scaled -
. ‘we ,cannot. get an: estimate of :their difficulty: other than that thay are ‘too
A'»difflcult for this graup —sksimllarly,lfkthey are almast naver misged we canﬁat
estimaﬁe th21r dlfflculty. . . . C S
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ak’*L the;tést;and:asgésséd}

',vinwEfful :unclusigns. Léﬁ-ﬁs

,;eduta aafrelate

_Tthesa physiﬁal prapartles with ‘the absg;vad dlfflculties.i’If mighgfﬁé that =

A'we wauld fiﬁd thaf we cculd predigt the dif£ lEV ﬂf:a hufdle'from{ﬁHESélf’?~f:

i, =

d physi;al measuram t j We zauld then ngduce a tew hufdle, and befgra any—’ R

Y

:.one had actually ,i,d it be able - to pred;ct ﬁhasa 1ndiV1dualsrwhc waul

. ‘.«/

v 3 ¥ =

:;wéuld,ngt be sucéassfui'iﬁ jumping it. vaiﬂusly,:in this example haight

ek

‘4

*

! hurdling aBility s, estimatad ta be 60 ém +55 and we present this persan -

with a hurdle of . 47 3 cm we can ba pretty well assured that his :haﬁces Qf o

O

ERIC

Aruitoxt provided by Eic:



-’tha strength.of thé mathématlcal ﬁadel * . /f

| SOME EXAI-EELES .7
R :Tradlﬁlﬂnal Ie%t.Thecry 5ﬁ¥a?§;§§§§§iéré:géii%Hégéfég; g =
:-;ﬁfftéailylallzaflEig'sigééfs.f Thera aré-maﬂygféESDns-er thlE; Thréa Ci "'.:;‘

A:fgétafs ;hat-came té ;;nd dre: inartra Cthearies dan t die, jugt the i-% N

: peaple wha bEllEVE in- them),! a desire'ta malntaiﬁ'camp b;lity w1th_ N

'fpfsﬁ pa:fnrmapé?,andséma technical prablamsragsaclgﬁed With éhé=é§?4§f N 7i7“

“IET on’ large scale. EESESQ f’;’.iﬁ f.i . R ; ffrﬂﬁA_”i.- ; L et R

; IRT - TDEFL (T sticf Engllsh asia FDIElgn La;guaga) is gquatéd uslng;-

v . : Lo o

y tiaﬂal Y

‘"iRT a qgallfylng exam i,,giéﬂ given ta praspéctlve ph’ iéiaﬁé:by the Na

-:Baard af Medlcal Exam;ners uses’IRT for bath SC@rlng and equatlng msny

B st
AR

'gmall scale tegts Cwalner,.l§80 Back & Fltzgéfald 1972) ara examples.' At o

ETS a varie ty cf careful studies are undarway that ‘were. d351gned ta eiplare

i
‘E

he Efflcacy Efxﬂhanglng to. thls madel on same of the 1arge tesﬁing pragrams

(the GRE and SAT are aurrently being scrutin;ged as ﬁa the ir'su itablllty for:.

N LY

.the appllcaglan of IRT) and a. new Iﬁternatianal Aptltude Test {saft of an SAT

givaﬂ in, other c@untfles) is bsin con ldered %cr IRT use, fcr calibrating

ERIC
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“;wcrd length and tha mean frequancy of Dééuffeﬁge.éf Eha wads uSEd'iﬁ )

7?TGfdlﬂarY Eﬁgllsh pragg) Ihus, we canngasure the 'heighﬁ Ef hE hurdlé

It‘ls thélvj:A

;e type af a test of the futurei'

_ﬁp;eheqs;@ﬂi' It haswa—variety~afﬂﬁhgracteristigs'

AiSSmﬁié'

;madlfled 'Cla é piééédﬁféfféf'ﬁésting;‘aﬁd'ic“hég?séénff' ]
R g 3 o S
dlfficulty of th.E questicns is’ almcst‘ perfectly pY E\ﬂ ted by thE »readabillty
of Ehé passagef, The readablllty is i hted EDmbinatiQﬁ
o e e -

dfiseééfai:pﬁysical zharaétafist, cs of tﬁef@%§$§@(mg§ﬁ EEﬁtaﬁ:e léng;hg-mean

z

- -

=

e

n tha t we can'scare aﬁywp;gcg Gf expd

‘a computer pragram, and than pﬁédict rather accurately hcw well;saméane whgseggAj
Further iE méanS' t we
¢ ERTRSE :
can crltericnﬁreferen:a‘the ability esﬁimates by shaw1ng the he;ght Df Ehe -

’hurdla that a. p gcn with a par“icular abllity can suzgassfully scale ss_A;,‘

7‘\9

i_é. ycuz :h;ld can read The Dally‘News Wlth QD/ cﬂmprehEﬁgian, ‘the Times;

#

ﬁith 7@2 gcmpréh ,Si ;’aﬂd.the Ngw-YDrk.Ravigw,affBDcks Wiﬁh 5Q£~c§mpfehe§si§nli

. Ihergfore§=;haAtéaéhat’wfﬁhﬁtha]&id_oflthgaDRP'cag assign féadiﬁgAmééériéls L



B iﬂusnk ﬂ-ey m;.ght fall,

Gr get hurt

' 'I‘hey rnay gatadc:\g 7 It is asee;ng ege'_""

..

: :—It sees. ft:r ;I;han, '

-It'iSsa*

2 C 'he‘i'ps é lot.

. It 15 ‘a frlend. Tt is a leadéf Man j .'?_

A anc:l agg gg gutcgethe: 'I‘hey C:EITE ta a’
jhg égg stﬂps.
;,iii”:!;He thj.nks He c:n:sses Whan

"'A'Ac;::mer. He lcﬂks He hstaﬁs

lt 15 safe-i

" &Dg sees. ;Lf anytigng is thé matter Z‘I“EIE may

SAF

hole.

t‘i)r- -é, CJ::' water- He

' }::e a féflt‘:é.- EtDPSi

Then he Sl’ﬂWS the saferway. Then they gD énir

The dc:)g must Gbeg- | B_ut hemust also

F

Z‘IE man may Say “GD "o But a r;:a:

'I‘hen the cﬂs:sgmust .m:\t gé.

B

: c:) ct:a‘r@any

Y

a) amﬁEl b) ﬂDc:téJ: B

t‘:) E}ierl;lsé d) sc:iu;;d"'-‘

-+
Lo g

a) prﬂgréss b) health
a)- food

e) sense

(GD to the né.}{t pagE)
" - Page 4



T eEWA§ and’ Teet Theer .

: 3
to ehildren thet ere\euiteble, and the’pereﬁt een mdfe feadily understand

'Ehe prdgrese thet hls/ﬁer chlld hee been meklng.-

¥

bf ekllle 1ike

bpé“le§§“§§ with teete Df Rnﬂwledge 1ike hleﬁdry eud"

'_eeeeeemente eze ueuelly eeIied eentent velldlty ' but thrdugh the use df

IRT medele we. are eble tD peremeteriee Ehle eaﬁeept ‘and epeeify the releﬁianehip

'betweeD Ehe cantent velldlty-ef the ‘tests. and the ebility ef the exemiﬁees.-

'i*¥; A eeeend'eree df impzdvement in futufe teetiﬂg_ie iﬁ the determiﬂetieﬂ of
';whieh iteme will be preeented to an exeminee. Ae wae pninted out eerlier, theil

* L. . - -
£ w - -l

_eeeu: ey df eeeeeement Df ebility ie pertially dependent updn the flneneee ef

Z_Ehe difficulty gredetldnealn the vieinity df each exemlnee 5 ebillty. Ie meke

v |

'*the enti:e teet finely gfedeted can meke the teet dverldng;*tediaue,iend intrdg*r

”,duee extreneeue (elbe;t perhepe intereeting} fadtdfe 1ntd the determlnetldn L

of eueeeee (grlt de:ermlnetidd“sendurenee, ete ) 'The ueuel alternative ie
- R R

peek? tbe teet in the same area_as the lity’dietributidnliiie! have

B . B ‘ . ] . ,'7';'-'
. - more items in the middLe of the ebllity renge then in-the extremes) or,. if the

ﬁeet is to. be ueed fer eelegtidn, peek the teet in the erueiel eree df'eeieeé?7i

ti@n;fi.e. if e ehlld‘hae to reed at a p r ,eulef 1eve1 of. dcmpeteﬂey ‘to be'

Q eted inte the next gfedes heve maet iteme et thet level ef eempedeney)

future imprdvement ie whet ha been ealled "Cdmpdterieed Adepelve-Teet;dgd'
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:(CATji

middle Q

presamts

'Qiﬁems T

LR

- :.";’; ;AT""j .- ';;;gfeégiﬁg and Test
B S @ 2T A

S AU

In this applizatian a campu;er presants itams :oughly in the

f the ability rangg, If an indLV1dual gats them r;ght iL

~:'- . =. I

maza difficult i ems; hﬁwever if ha gets them wrong easier

e, presented.r}Thls mlnimigaé thg number af taa—easy items 7;”WW

‘5,

that gauld bare the examinee and tcoEdifficultAitems ;, V;;an f:ustraté ;,“Q;

him/hgrx., I

. examinee

Cwith a 5

ml

If this
cf 58 75
a. Dn"

tinually

"”_'acégptab
fﬁanly 5 h
' This wﬁﬂ

100 cm.

reguired

and for

’langer.

befarezm

advantag

‘vshcrt te

=

. accuracy

E:éigé radgggs the 1ikelihand af blind gpass;ng,'sin:e the

will éﬁiy'rafaly be facing an';témrent;:gly bayqnd his ken. .To -

V,_Seérhéw,this sart'af_s:hemé WﬁnlﬂfﬁEIE;'SﬁﬁpESE:WE presented a hurdler

E

0 cn hurdle.  If this was cleared, the nexte mula be_ 75'em.

was- mlssed - one of 62. 5 cm- wguld fallgw. , one.

‘cm would be giVEﬁ' and if this was missad one of 65 625 cm aﬁd

ThEadistanca batwaen what was passed and what was failad was- tgn=’“’>

halved until the. ability ﬂf the individual was . Esﬁlmated with o

le ac;ﬁgééE:*ithg that 1ﬁ the example abave the hurdler had fagad

urdlag, aﬂd .we' were able ‘to Estimaﬁa h;s abllity tﬂ Withiﬁ 3 cm.

1d havé beeﬁ the ase f r anyane whose bility lay in the range D -

NGtE that to have dcne this with a canvantianal test we wauld have

hurdles every 6 cm aﬁd the hurdlef wculd ha ﬁ, ed Ll hurd;es:

issing!ﬁ Thus,,thé 1éﬁgth'af thé tést has effegtiveiygbeaﬁ'haivéd;”

reatar acguracy the Savings wﬂuld havé baem g?t:eatti_-i:‘!5 A furtherv

W

e is that the axaminee wha bahaves 1n a :egulaf way gets a very
. .

st, aﬁd Ean‘Léave._ S meone th;b haves iﬂ an irregular wsy Stays
Thus, the length cf the test fequirad to obtaim a fixed amaunt of’

varigs with{§h§¥gxaminea;. If-a tast 15 inapp:apriate for a’

24

C



Y 1L ‘Testing and Test Theory:.

i : ) T TSy,

[ T ARG O

pafti};ular E:fafminé;é, thisprrgcedureiwiliuﬁat conv gé

amoi.mt Df tltl:lE and ‘50 ‘cue the testef to the p:a:blém

~ENDING~ —- f,'i;z -

marveled at his grace aﬁd Elan, as he :leated all but tha hlghest hurdles

1] '~

We t:hai;ted briefly, whila the c:l,z:k ‘were tall‘y:.ng up his s::;::i .I'VHE told

me that he was irj. th ) th ar udy as :well and the caaq:hés there had

v‘¢:13551fied hlm a ‘H{REE I sald that must mdlcate a very high ratiﬂg

: bétzau’se he ran tha hu:dlelfs S0 welliﬂk ;HE repliad madastly t;hat the only '
'reason I thought hg was so gcod wagibecauséa*g THREE was "ﬂ;hé,h%éﬁflr had»
53&1-1_: : Eu, thgjl; ‘my _judéé ent wt)uld be quité different had I. ever met a -

'FOUR. T replied that mo s};,i,é;f; this ta

= B B
N = . :
s
:

- S4 o ¥ A
= 2
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Frcbabills ic Models fcr ‘some._ 1ntelligence and actalnm nér: i%ww

ten” :alled "The Ra h Hcdel" after lES or ;g' cr,” Bgsides de-

— s =

s téiliﬁg é;éésE theory madéi he alsc axp;ains why this model must;béfﬁhgroﬂeii*'

'V:amplayed gn measurement thgafy grgunds,  .

"Thutstane!_L.L._and Chave E. ClQZQ) The measurament gf atti

>%fIhe-ﬁgi§§§Sity?qf Ghicagé Press.; In thlS baak Zhurstane (the'quginatar af:

s much af Ehe methadolagy

= v

that w1ll eventually

HéﬁryW**He dGES”it”lﬁ the Aj L

',Eaﬁﬁexﬁr of attltude measurentent , but it is all there._-

med F. and Nav;ck M L., (1968) Stazistiﬁal Theof;as of Mental Tést Sﬂ@res.

’;g i

: Hewviork;  AddlSDHEWESlEY.x This back puts the zapstane on. Qlassical trua '

-score theary, devalapigg it frgm fifst prlnciples, and Sthing all of 1t5?ﬁ

. {;fuseful aSpECES, It-alsc prese;_zfthe detalls of tem respansa theary ln R

- _the fDuf*EhapterS by Birnbaum hus, innéﬁéf§éﬁéé 1t caﬂabe thaughﬁ of.asﬂ +

;xv‘ending one er nd beglnnlng cha naxt

Lori, F M. (1980) Applicatlans af item resgansa theary ta practlcal test;ngi

LanEHQE Eflbaum A55a21ates. Ihe ‘next twelve years.

Ihls describes thgﬂdevelap= '

=
0
a
[y
n
F
)
:1
B
‘w
n
0.
g
e
s
]
ﬂ
e
o

-

'use IRT ta salve practlcal prablems. T A ’"i"f* s

O

ERIC

Aruitoxt provided by Eic:



' van .;1 Stﬂne, H. (,1.979) Best e st

A praciical handbaﬁk an Rasch Analys é‘f It is tc Rasch s bggk;égd““;guéﬁL

L =

f;if f;fu,the 1 parameﬁer mgdel what Lard s b ié to thafﬁultiﬁaraﬁetéf*~ ]

v*ﬂ: Bﬁck R. D.:and F geraid W C1§72}??hé"3%37é?aﬁialf%isﬁéii:atiéﬁfﬁééﬁ;f5"

(unpub 1ished)

’,198(:) A-test
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