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o ST e
' FormattTng.lssuee’inth11ﬂv1erthoice—Te5fs —

j Id|osyncrac|es of multnple ch0|ce tests may |mpede i‘e accurate assessment

+ | of student achievement (Mlllman. BIShOPs & Ebel 1965)‘ TQ*CD"tFOI For the.

y
-4

> effects of test characterrstles on test performance, psychometric1ans have '

' suggested guidellnes for wri t'ng |tems and organ|Z|ng |tems wnthln a test

(see, for example, Gronlund 1981‘ Popham, 1981 Sax; 1974) ln addntlon, some
% . 5

format speclficatfons (see, for example, State of Flor:da, 1982) | "ﬁf' ffr_ }f;’..e'

The bqses for some of these guldelines and spec’f’catrons haverbeen empjr— ﬂi

lcally documented. Grgannzatlonal factors such as answer marking format (ﬁaJoﬂs,f‘

& Mlchael 1975; Moss & Cole, 1982), workspace arrangement (Majors 8 Mlchael,;

1975), sequenclng of iteiis (Plake, Ansorge, Parker 5 ‘Lowry; 1982, Towle &

Merrnll 1975) and t ir interactlon wnth examlnee characterlstvcs (Plake,'et

respcnses (Forsythe & Spratt; 1986), number of response optlons (Oosterhof &

*

J‘ | ants, 1981), use of “'none of the above” as an optlon (Forsythe & Spratt, j§86;,

-
-

. dosterho? s\\:ats, 1981), and the use of mathematlcal ranges ‘as optlons
(Odsterhof & Coats, 1981) as well as more general dxfferences (Whlte 3 Carcelll~ ;u
' f 1982) Whlte an& Carcelll contrasted elght commonly used matﬁ |tem formats and

v

cohcludeds "Tﬁese results |nd|cate that what a student appears.to have mastered

in mathematlcs conpdtatlon |s substantlally |nfluenf:d'by the Format of the ?

partacular test usedﬁ t(1982;




Decnmal opt

o}m way.

OEABBSLC,SkillS,aS ‘ih Format A below). One purpose of th:s study weelto ;'1;1

gate the effects of decimal formattlng on student performance" S
O rasnese ;___ S ks

o "L '.’"’d.)’-t, vl”;-’;ﬁ | o ,‘ & 3) ln 30 R .r'.-,-,;F' SR

ildentiflcatjon Versus Labelnng; = s Y I*,§gu_,f

Not snfrequently, test developers use'“ndentlfncatlon" and‘"labelnng" ltems h 7;/

a_ ._‘ — , /-

to test the. same skill domaln. For. example,,an :tem poal assessung a gebmetry

v

obJectnve whuch requlres 5

1”dents to :dentify polygons by naMe mnght contaln both

; of the Fo]iownng ltem . o S ?e,"“hn*'f'" - chzg‘fpff”h h‘3'/s;f. ﬂ.‘,
ltem 1 (Label:ng) | o ‘

What us the name oﬁ‘the folIoWIng flgure?

;f“" o \a) hexagon c) pentagbn " - . “'

,..b) bctagbn” , d) quadrulatEral R ;}>f




x Formattnng !ssues L
. ) - P
(‘ 7 . “75
~ IS S
I¢em 2 (ldentlﬁjcatlon}' PR I ‘
- s * S '
7 Whlch flgure“ls a pentagon? ;ﬁ’
,453? | 2 ii'
e s _

e secona purpgie'offthls study was to compar:istudent performance on ltems

sféag éétﬁa y assess tﬁe same domaln.
QUestuons;" : : ' E | |
b.;ediatfnéyvaﬁiaq és were identifiéd;L pr‘ f us achlevement levelil
?WPié’?ﬁﬁvtegt ee@ﬁésgtféﬁ. Test‘composutton re?ers to tﬁe formats of |tems'
5_'w€tﬁiﬁ a‘teSt;' A tést;ﬁfgﬁt'ihclude i teiis of 3 snngle format, e. g.; all ntems :
L are decnmai-;ustlfled* /Gr a test m:ght |nclude.|tems of mixed formats,' g.,;
";rsomeeltems are deenmal-éust ified ind}some }tems are _left-_lustlfled.h S |
7 ’ConSIderatron of ?he fbrmattihg ﬁrbbiéms and ﬁe&iatfﬁélﬁariaﬁies led to
l;the fol]owxng researcﬁ questlons.;. ; - | -
5};;L, iy "1, Are sceres on mataemattcs tests |ﬁflﬁéﬁééé by éhé ééeiﬁai ﬁésftibﬁiﬁg o
(fdrmétt;ﬁg)'bf respbnsa52 }'f/ | j: , o ; ; o . |
) .;;5; J ]s tﬁeté?feet of deci” 1 Fbrmattiﬁg tbﬁstaﬁt:aerass aehigwéa;aé
.]eve]s? B 4"_ :3_"‘ "g,- . | .o ‘ o T e !
:i;E; 15 the effeet of deC|mal forﬁattiﬁé-‘*?luenced by Eést,eempe §:;
: tiﬁﬁi 'Wbuld scores of avtest'Wi'h all items for atted S|£;lar]y
T o /u, ?‘ ,dj%fer from scores of a test w:th m:xed |tem.formatsfj“ | : L
. f bﬂi. ‘ﬁre’scerés'bn mathematncs tests lnfluenced by the Formattl"g of iteﬁs,f E ‘f
L~_/\ in'an ldentlflcatlon forﬁat versus a labellng format? ' » |
/. :2;3;.._ ;. .?
r;’. : i"ji .- : .
, L i
R - . ; -6 =
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- Formatting Issues -

comp05|t|on7 That is," wnll scores: on 5|ngly formatted

‘tests (ldentlflc};lon format only or label:ng format on!y)

N J

Method -

Procedures - "5', | i: : S S KRR RTEN T

Four forms of a he ntem multlple chouce test a‘ere constructed and adminis-

' /
tered to approxlmately ﬁOO seventh grade students. “Computatlonal'skllls were \

addntlbn of decnmals.subtractlon of decumals, multiplicatlon of decumals, S s

le:Slon of-decumals; For each |tem, two response formats were. devused‘- leftvv

. Justifled and declmal Justlfled. Geometry |tem were also constructed us:ng

//two d|fferent formats - |dent|flcat|on and labelrng. . S
' The four test forms were constructed in the followung manner. ﬁnaForm 1, .

& s

’Aall computatnonal ltems were the declmaTLJustlfled versioﬁs and all geometry

|tems requlred labeling.i Form 2 consisted of left-justlfled c0mputat|onal |tems

o 'and geometry ldentlftcatlon ltems. Form 3 W s omposed by taklng the odd-

- A .l -

AR ‘numbered utems from Form 1 and even-numbered ntems from Form 2. Form ﬁ was -

-3 . B 0

Geometry |tems were nntersperséd among the computattonal items at)fegular T

_inté;vals,rJComputatlonaluitems.were rotated by content throughout the tests. ff*'7"‘”




<« .. Formatting Issues \

577;;77 7 o | R : o o ; ?'b.
, k' _.lne four—forms—were—nmﬂkmﬂyaaSSTgned4§p—367—students—Tn—tWenty-one_______________

A

acﬁuevement test scores lndlcated that students :n both schools represented a .

v,_;)'” ~,;Z,,;f“ o N

~Instruments 7: o SR

':;;'Wlde range of abllltles;_

“Estimal‘s of |nternal consnstency relnabllnty were computed for each of the

four test for"s and for the computatlon and geometry subtests..zKRZO estlmates :-u .-éu
of rélnabxlutYifbf the four test forms Were 0*31 0.86 0. 8h aﬁd 0. Sh, respec- T
( tnyely.' Estxmatls for the. computatuon subtests ranged from 0. 83 to 0 86 and o

: estlmates for the Weometry subtests ranged from 0.51 to- 0 56...f1;"

>

ltem analyses ) ere performed separately for computatnon and geometry sgb-

tésts. All dustracto’s appeared to perform well S S S ',7_’-\‘
Mean difflculty estnmates for the computatnon subtests were 0 66 0.66 ;f{?migipi
D 68 and O 64 for the four forms. On Forms 1 and 4, polnt biserLaJ cdrrelatlons k

between item and tota] computatlon subtést scores for two very dxfficult ltems

o °fel[ be!ow +;20; The rema:nlng correlatlog§:£anged from +. 20 to~+ 7ﬁ

4 * St
. .

Fof the geometry subtests, mean item diff'&"]ty values were 54 6.56 Lo
0.61 and 0.55. One geometry |tem dnsplayed point busernal corre!atJons below B
* v o g
+,20 on two forms, and one other .item fell below ¥, 20 on one form. Rem nlng
o va]ues were between + 2! and + 55 ‘ - ;i?»; X o u
: —~ - '
t | s ¥ N | @ 51\5
. o 8 ot
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) T Analysﬁs and Results » . .~ 2.~ = 00

o

. Prevndus achnevement an -test compd i‘f'ﬁ were recognlzed and ccntrolled fon;as-':
) ?E passnble medxatnng factors. ékﬁééﬁfﬁélly, thls desngﬁ‘ns represented by Flgure
e : / % — ; ' e " Coe R .
N eomposutson 0 he four form, nec ess t tgg, alternéte desugn utilizing - B
. 7j -subsets of ltems.f, On Fbrms 1 and 3 cf the compos:tuan subtest, ltems l, 5, o
VR L " 71 : i
o iggi; ?, 11, 13,v17, 18 19, 23 and zh were dec:mal-JpstIFIea Gn For s 2

LR

Aruntoxt provided by Eric
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lyses were performed for other
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A
®
v
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K
] 3 ’ :
v
-

_:;_é—s the deiﬁehdéht ﬁ-var.abﬁlé.. Results are sumarized by Tables 7 and 8. N

- d
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Ie medlatnng fectors
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o T Formatting issues .o

S

o T S U e Lo e S
9, 13 and 14 requlred labellng. On Forms 2 and h the same |tems necessi-?5

other elght |tems were labellng and on Forms 2 and 3, they were |dent|f|cat|on.,pf

Thése ntems formed a SecOnd subset. f_

_A.

5:"ltéms were compared ﬁith scores on ndentnf:catlon |tems for each subset lndepeﬂ‘ g

g

dently. A two factor analysls of va ia ce ”'th format as one factor and :

f_;f"achlevement as the other, was performed Cell neans and standard dev1at|ons a'f

9 vresults of the analysus of varlance are llsted‘l ";“v‘if -

'?r?,rsportei;l“ Tab1

o ,;“'_7(3'“7 :7,.;;’_777 . kf ."'s-‘. o N C A oo L } : . ) B s
- Table’104 S RO P R S RIS I A

Il

yfé~:';'n;;;“};tf_j;fix*; Insért Tables 9 and 10 about here N S A

To |solate the effe&fs of test composntlon, scores on each subset of ltems

were analyZed across forms., For example, scores on Form 1 (slngle format) were-f

*contrasted W|th Lfﬁrestgn Form_ 3 (mlxéd format) for the first subset of |tems.

‘:On both Form l and'Form 3, the f:rst subset was comprlsed of labellng items.. .

.‘;

.,,‘

Sl“'lar aﬁalysés Wéré pérformed;foraother,appropr:ate comblnatlons. 'Cell means L

N - / . . . 'Q'

s are reported in Tables-ll - lh

v o . S s
s . o E - e P . . T VAP TP
ELI . . - : LT : L

5 O A T e T o

" Insert Tables 11 = 1k about here’

. B I SN :
. ! R P ; . )

A tw factor analyses of varlahce, wuth achlevement as one factcr =

k 3 :1

Lo R

"?rm as tﬁe other, was also performed usnng geometry subtest scores as the

W
ey

b &
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P id A E - R
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c
.
4
.
,

_;'&_,‘ The two stated purposes of the‘prgs%nt study were to ascertaln whether or

_.\

not two part:cular formattnng character’ffncs |nfluenced students performance on

et oy

'math tésts. In one Jnstance, the research questnon was focused on . the effects '

1 ng nn the responses o? computatuonal ltems In the other, -

.~

test compos:tlon Were studled.__fi f“_f '; - ,f-n ;_‘.f“;vfhi.fh_j'h:;“i

'{ Not unexpectedly, prev:ous achlevement had a strong, consustent |nfluence

?ajon student performance on poth geometry and deolmal subtests and ltem subsets.

By contrast; test composi-'on appeared to ﬁave llttle effect on student per-~

- formance. . _ | ' : -
e T T L R e
- Geometry - y : S | o a _;. i R
The only exceptlon to test composutlon effects wﬁ% foﬁithe geometry sub-'f
) .Z ‘ “ } ‘..
'13,@‘ test." Results reported |n Table 12 lndtcate that test composutlon may have

a sngnn "lty data; tﬁe c 'clu51’ - ma

f|cant‘majn effect, and wnth item d ff




T W
:Formatting lssues. =

lndependent lﬁspectnon of ltem‘dlfflcﬁlty;data allowed ?6?“

' explanatlon. Item d|ff|cultv values for each geometry Jtem were compared 2GrO

& o - N
the fouf test forms, averaged across format and dernved overall For-the R

seven |tems in. Whlch the overall &nfflculty value wa s 50 or below, fFive Were

R .3

- easier i int h labeli ng format than the ldentlflcatlon format. leferences in
. : : . VR ‘ CLw e r ‘

: dlff lty across formats were substantnal, rangnng from 0 06 to 0.24 For

the n|ne ltems wnth overall g:ggiggs;greater than 0% 50, seven were ea5|er in the
,‘ldentnflcatlon format and one was- the same. Dufferences across formats ranged
from 0 03 to 0 19.7 ln the composntlon of Test Form 3, ltems were randomly

sélé"ed’ ﬁForm 3 utlllzed the easner formats for 12 of the 16 ntems.

%'Ffom a dlfferent vlewpolnt, the ltem analysus data lndlcated that for S

'assessment 6f a §' gular |nstance of a concept (e g., pentagon, prism,- ;,;:
S . .

;?',- trapeZold arc, cylnnder, ray, decagon, vertex, rhombus), labellng |tems tended

: to be easler than ldentlflcatlon ltems. leferences ln dlff;culty aqross formats ,"'

'i_ranged from 0 Oh to 0 24 (although one. ltem was equally d|ff|cult across formats)

L ——— =

angle, scalene trlangle, dlagonal, rlght trlangle, on. the cnrcle, angle namlng),

- \

L X o -
g,:ldentlflcatron_items tended to be easner.t P-value d{fferences ranged from 0 03

’ ‘; to. 0 IB.A Formﬁj was- composed of the ea5|er format for 13 of 16 Ltems. :

The |tem anal;SIS data are clted to explaln the phenomenon of Form 3 u;,
hleh scores.4 They may also lead to follow-up studles beyond the purvuew of :C:
.'}the-Present~paPer.l’?';:- ,';'s-mﬂf”.;r g ‘;} Tj_* = Tﬁﬁ f}i};izv{(p..‘.ﬁ;s’,
Viqng‘ggggotatlon 'f{l’v:: d., ‘ Al;,b‘,ifi' ?-‘ e g, DT e

The analyses of the declmal subtest data are - somewhat contradlctory wnth

regard to format. Table 2 reports no sngnlflcant maln effect for format or

[ERJf: for the format X achlevement anteractlon for utem subset 1. Yet for ltem S




o '7_';_?'6ﬁiia’ttii'i§'., Issues -
TR .

"',subset 2 the |nteract|on effect IS sngnlglcant. Scheffe post hoc analy e

1

2
_lndscate a sagnlflcant dlfference between decimal and left-justlflcatnon only

Jig

R
-

”that the low and medlum acﬁievement groupsn 1ddnot score sng”lfucantly dlfferent

,'from one- another on the decnmal subtest but were sngnuflcantly lower that the .

“t

For Form 2 (left-Justnfled format), each achuevement group scored signlflcantly

e dlfferent from the others. And for Form h a muxed format test, the low

\ .

achlevers scored sngnlficantly lower than the medlum and hngh achnevers, who

- did- not perform sngnlflcantly dufferently from one another.

Item analysns data d|d not - |ndtcate speclfl f rmat patterns in the data -

t

e e|ther by ﬁorm, item d|ff|culty or by content (add i n, subtractlon, multlplnca-

tlon, dlvnsnon) Based on: the results of thlS study, there does not appear to L

' he a rat:onale for the chonce of any partncular mode of decnmal formattnng..

S
g
7
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FORMAT -

. Decimal Justified . . | . ‘Left.Justified ; -

-

B

N

|’ ACHIEVEMENT --

_Highis

'”-i Vﬁédiﬁﬁ y

- A
x

Figure 1. Conceptual Representation.of Research Guestion 1

- .
o

. Labeling . ldentification

>

R AEHiEﬁéﬂsﬂpwmr;ldeﬁti:riaaf:aﬁie’ﬁisiv ' Mixed
» . N B S ) : o T SN ghe IR

-

bk o iy _

" Figure 2. Conceptual Representation of Research Question 2 "=




Decimal. Jusfffigd versus Left Jus
*  Means and Standard Deviation

Low

’

Medium . .

. High

Low -

- Medium
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