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EFFECTS OF EXAMINEE RESPONSE CHANGES OoN
iTEM AND TEST CHARACTERISTICS

Linda Crocker 7 ' : Jeri Benson®

University of Florida

"Should the examinee change his responses to objective test items?" In attempts
to answer this question, most investigators in this arees have focused on hgw_
reg@née chaﬁges affecf the total scores @f‘inéiviiual examinees (e;ga Mciorris
and Zeeza&d;’1975; Mueller and Shwedel, 1975; Reiling and Taylor, 1§72; Jacobs,
1972; and Bath, 1967). 1In these stuiies the examinees® total test Eeare was used
as the Primary unit of analysis. | |

Seldom has the problem been approached from the test constructor’s peint of
view, Yet it might be very useful for the test constructor to know: "How do
examinee changes affect test quality?" and "Which test and item characteristics
are m@ét likely taIEE affected by examinee réspanse changes?" - To answer these

questions the researclier must look beyond the examinees total score to item analysis

-resPanse changes on test and item cha:acteristics for objective exeminations.
Specifically tbe fallaw1ng questions were invegtlgﬁted-
(1) How ere item difficulties affectei by examinee response changes?
(2) How are item statistics, such as Eiserial and point biserial correlation
- coefficlents affected by examinee response changes? -
(3) How is test reiiability (i.e. internal consistency) affected by examiﬁ337 
| response eﬁanges? | |
_(5) How are examinee personal biserialﬂeérrelati@ns;affectéa'by response

éhanges?

lTh;s stuﬂy was Eupparted in part by the Institute for Develapment cf Human
Resaurces at the Unlversity cf Flarldaﬁ,f o i
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(5) Does the use of a "Don't Know" option affect examinee item response
changes?
{6) What are the characteristics of items which ﬁave high rates of response
eﬁanges?
An important aspect of this study was to have replieaticn acrésé differént examinee
populations and different typss of objective examinations to test the generaliz

ability of the findings.

METHOD

Eragedures

Prior to ihe item analysesrgerfarmed in this study, tests were administered

"to examinees using s tandard machine scorable ansvwer sheets ani soft-lead pencils.

examiﬂatigﬂs as a normal part of their academic program, The tests were then
scored using the examinegs'rfinal responses. Thé'tests'were reés;éféd a second
time using the examinees' initial response. (A preliminary pilot test had shown
that erasures on the ansver sheét ﬁ@ulﬂ be readiiy detected by viéual in&pectian;)
The new answer sheets were prepared by the invastigatérs ?aéei'upon student erasures
on the original answer sheets. 1In those few cases where the examinee had made,mafe
thaﬁ.ane'answezuchange per item, cne of the erased reégansés vas randomly selected
- to be ccﬁed.as the initial resp&nse. | B
An item analysis was conauctéd on bgth seﬁs of data to yiéld ;tem difficulties,
‘biserial correlations between item scores and tatal.sc@reg, peint biserial correla-
‘tions and persanal blserlal ccrrelaticna. in addltlan, estimates of test 1nternal

'Eansisteney were ccmputed for bgth sets af daia usiﬁg the Kuder Rlchardsan ED §rccedure.
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Sample and Instruments

Answer sheets for the first study were obtained from 103 graduate and under-
graduate students enrolled in an intr@ductéry course in testing and measurement.
The 35 item test was a regaiar unit examination based on tourse objectives.

To test the generalizability of these results for another student population
in a different testing situation, answer sheets from 289 seventh grade students

- on the 40 jitem Metrapélitah Achievement Mathematics Comprehension Subtest (MAT)
were useé; These two student p@pulati@ns sﬁauld have been dissimilar en@ugh.in
terms of age and test wiseness, and the tests should have éiffgrgd suffiéiantiy
to determine whether results of the study would have widespread gégeralingilityﬂ
The ;MAT also had a "Don't Know" option for each item, which was not used on the

classroom test for the college student group.

RESULTS

In general the findings cowld be summarized as f@liaﬁss

1. Average item difficulties showed slight poszitive gains due to examinee
resgﬂﬂsé changes for both samples. (See Tables 1 and 2.) However, the group
mean gains on total test sc@ré were not statisti&élly significant; ﬁesﬁite the
small size of  the.observed ineréésesg it should bé noted that pavalues increase&
én 32 out of 35 items for the céllége examinees and on 39 out of 4O items for the
seventh graders.

-2. In general item discriminaﬁicn st&tisﬁics wererrelatively=unaffe&téi by
chéngés in student responses. ;Farrthe callege'exam;nees (see Table 1) thérerﬁaé,,

little of no shift in the point-biserial esr:el&ticn$ between items and total test

scores or in the iisgrimiﬁatiéﬂ indexes. ‘For the seventh%gfédérsr(éée Table 2)57-2”‘j'”

the point-biserial values were equally stable, Biserial r values were also




examined for this sample and they too showed little or no éfféct due to response
changesgi
3; Internal consistencies of the two tests were relatively unaffected by
examinee response changes (Tables 1 and 2), inspite of the fact that the mean
number of response changes per item for the college group was 6.9 and for the
seventh grade group was 11.6, Thus, test reliabilit? does not appear to be
- adversely affected when examinees change theirEanswers;
L, fThe personal biserial iniexris essenﬁially the biserialrcéfrelaticn used
in item analysis, applied to people instead of items {Fistrzlher,3 1976)1 It is the

" biserial correlation computed across items for a person's item scores (O or 1)

Personal biserial correlations were calculated for the collepe examinee group
only (see footnote 3). There were no differences in median personal biserial for
.37) to their changed

ﬁhe college examinees from their first response (rperbis =

i

response (rpefbis = ,37). There were no observed differences in tgé‘rgnges of the
personal biserial for the college examinees from their first resy@nsg*(‘;leé .67)
to their changed response (~.12 - .67). It was noted that:fcr those examinees who
changed only a few answers (1‘té‘#‘ehangéé)“ﬁérsdnal biséfiélémﬁéiméwféﬁéency to
increase. Of those examinees who made no anéwer changes the pérsanalvﬁigérial was
fel&tively unchanged, The greatest shifts in perscﬁal biseria;s‘were observed for
examinees making many changeérin their answers (5 tarli;éhaﬂgeé), buttdiréctiaﬂality
of the shifts were ﬁat consistent. |

5. On 39 out of 40O items, students who originally chose the "Don't Know"

BReaders should note that the item statistics presented for the college examinees . -
are: difficulty, point-biserial r and index of discrimination, For the seventh
graders the item statistics presented are difficulty, point-biserial r and
biserial r. This alternation in item statistics reported was necessary because .
of differences in the answer sheets used at the university and public school
levels. Different optical scanning equipment and different item analysis programs
had to be used. '6 ' _ o R




option, later cﬁaﬂged their responses, The total fregquency of "Don’t Know" first
responses was 344 or an average of 8,6 students per item. The total frequency

of "Don‘t Know" responses after changes vas 95, or an average of 2.4 students Pér
ritém, Thus it is obvious that a major factor in response changes smong the
saventhsgraiérs was the shift from the "Don't Know" to anéthar option on the test,
(Further examination of iteﬁ response changes revealed that students changed from
the "Don't Know" to the correct answer approximately one-third of the ﬁimé, Since
there were 4 posSible rasponses in addition to “Don't Know," it is obvious ihat
students made use of partial E;@Wlédge in chcasiﬁg the correct answer.)

6. To investigate the characteristics of items which had high ratés of
response change, the 10 items on each test with the greatest number of changes
were identified. For the college examinees; these were items ﬁith an average of
11 response changes per iteﬁ; for the seventh graders, these wefe items with an-
average of 24 response changes per item. For these items, éhe fallaﬁing»eanditigns .
were observed: } |

o item difficulties (p) were incressed slightly

o item iiseriminatiaﬁsrwera increased slightly for the college sample
© 7point biserial correlations were not affected for the éallége group
o point biserial and biserial correlations were increased slightly for the

seventh grade sample

DISCUSSION
‘In summary, those who construct and administer tests should be heartened by
these results, indic%tiﬁg that a moderate amount of response changing has no 7
édvefsefafféét on test quality. If éﬁ&%ﬁiug,‘itemféiscriﬁinaﬁiaﬁsiﬁéy be slightly
iﬁpraved when examinees changeArespcnsesﬁ- 7
To answer the gﬁesticn>§ften raised by examinees fShculd I change ;;janswefs?ﬁg
the besﬁ'éiviéé'seeﬁsvté be £h§t'féspégsé changés;imgrave SQQ;es mare7Q£teﬁ7thaé? X0
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they lower them (albeit to a very slight degree). 1In this study among the 106
college examinees, 60 (57%) increased ﬁheir scores and only 9 (8.5%) decreased
their scores by changing item respénsesi In the replication study of 289 seventh
grade examinees, 135 examinees (47%) ingzeaseiuﬁheir scores while only 7 (or 2%)-
aetualiy l@sﬁ points by changing their responses. Looking at all item responses
to the test, for the college examinees, 62% of all item respéﬁse changes yielded
the correct response while 18% of all response changes resulted in loss of the |
'earrééturéégéﬁsei For the seventh graders, 55% of all iiem response chénges
resulted iﬁ the corract a£swer and 10} resulted in an incorrect answer. Thus
teachers who advise their students against changing responses may actually do

their students a disservice,




TABLE 1

- Test and Ttem Statistics Based on Responses of College Examinees

Before and After Response Changés

(N = 106)

Test and Item Characterlstlgg

F;rst Réspanses 3

LiChangEd Regpanﬂes

Mean Item Difficulty(p)
Range of Item Difficulty

Median Ttem-Test point-biserial r

Range of point-biserial r values

Median Item Discrimination
"~ Range of Item Discriminat;gn

Internal Consistency (XRpp)
Standard Errgr Qf Measurement

Overall Test: Mean
Dverall Test Standard DEVlatiﬂﬂ

.68
38§ 95 '

.39
.07-.60
o oo
L07-.79
.80
2.51

23,90
5.62




TABLE 2

Test and Item Statistics Based on Responses of 7th Gradeée Examinees
Before and After Response Changes
' (v = 289)

~Lest and Ttem Characteristics

___First Egggﬁnsegﬁr Changg@fBgsgagses

Mean Item Difficulty (7) : .53 W55
Range of Item Difficulty s 287-.93 - .29-.93 .

Median Ttem-Test point-biserial r , L6 Q&E
Range of point-biserial r values .19-,65 .19-,6k4

Median Item-Test biserial r .58 ' .58
Renge of biserial r values .26-,83 - L,27-.84

Internal Consistency (KBED)' © .90 ;9@
Standard Error of Measurement 2,69 T 2,66

Overall Test Mean : S ol.he : 22.18
Overall Test Standard Deviation : 73
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