Differential item functioning across test versions
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CONTEXTUAL INFORMATION

In Poland national exams are administered to
students finishing primary (13 vy.0.), lower
secondary (16 y.o.), and higher secondary
schools (19-21 y.0.).

The first high stake exam is being administerec
after lower secondary school. In this pen anc
paper exam the test is delivered in two booklet
versions to reduce the risk of cheating.

Both versions share the same items, but the
sequence of options for the multiple-choice
items (MCQ) differs across versions.

OBJECTIVE

This study aims to assess differential ifem
functioning (DIF) across the booklet versions,
focusing on items grouped in testlets.

HYPOTHESIS

Ditferential functioning of items grouped In
testlets occurs due to different correct answer
patterns across booklet versions.

SAMPLE

DIF analyses across different booklet versions
(A and B) were performed on 2013 data from
‘The history and knowledge about society’ test.
The test was administered in lower secondary
schools In fthree voivodeships: Lubelskie,
Malopolskie and Podkarpackie (n=81 545).
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The test consisted of 24 binary coded items out
of which 15 were single items and 9 were
grouped into 3 testlefts.
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METHODS

Mantel-Haenshel (M-H) test, logistic regression
and standardization were used o deftect and
visualize DIF.

Logistic regression was used to test whether
differential functfioning of items grouped In
testlets occurs due to different correct answer
patterns across booklet versions.

‘ANTI-PATTERN’

The testlets were presented to the examinees as
shown below:

Text for task 11. ---steam---steam---steam---steam---
steam---steam---steam---steam---steam---steam---steam-

Instruction. ---instruction---instruction---instruction---
Instruction---instruction---instruction---instruction---inst

---some text---some text--- z11.1__ ---some text---some
text--- z11.2 ---some text---some text--- z11.3

z11.1 A. ---answer B. ---answer C. ---answer
z11.2 A. ---answer B. ---answer C. ---answer
z11.3 A. ---answer B. ---answer C. ---answer

In testlet z11 in booklet version B the correct
answer pattern (in red) was marked with the
same symbol (C, C, C).

Testlet z11 booklet version A Testlet z11 booklet version B
C. C.
B. C.
C. C.

Similar sifuation occured Iin testlet z18 in booklet
version A. The correct answer pattern was
marked with A, A, A.

Testlet z18 booklet version A Testlet z18 booklet version B
A. A.
A. B.
A. C.

RESULTS OF DIF ANALYSIS

Four out of 24 items were identified as biased.
Three biased items were grouped In testlets.
Table below shows proportion of correct
answers in focal and reference group.

Booklet version A Booklet version B

A B C D A B C D Diff.

z11.1 0,22 0,24 0,55 - 0,21 036 043 - 0,12
z11.2 0,02 0,921 007 - 002 008 091 - 0,00
z11.3 0,25 009 0,66 - 030 0,16 0,54 - 0,12
z18.1 0,28 0,02 0,00 - 098 002 000 - 0,00
z18.2 0,43 0,42 0,15 - 031 0,57 0,12 - -0,13
z18.3 0,64 03 006 - 024 006 0,70 - -0,06

z23 0,26 0,43 0,06 0,25 0,33 0,07 0,38 0,21 -0,08

Correct answer

The largest differences were observed for items
grouped In testlets, where the correct answer
pattern was marked with the same symbol in
one booklet version (e.g., A, A, A) and In the
alternative booklet version the symbols varied
(e.g., A, B, C). This observation is in line with ‘anti-
pattern hypothesis’.

Based on fransformed item-difficulty (TID) plot,
Cook’s distance and ZRESID plots the same
itfems were identified as biased.
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Further analysis focused on biased items
grouped In ftestlets. According to Zwick and
Ercikan (1989) classification effect sizes for these
ifems are moderate.

tem 7 WH o In(a,,,) Ak
z11.1 1390,44** 0,55 -0,589 1,40
z11.3 1529,21** 0,55 -0,60 1,40
z18.2 1622,67** 1,83 0,60 -1,42

**p<0,01
Uniform DIF was observed for item z11.1, while

nonuniform DIF for items z11.3 and z18.2.

fem 2(LL M3 - LL M2) 2(LL M2 - LL M1}
z11.1 1.8 1392,6**
211.3 12,4** 1547 ,8**
218.2 54,8"* 1614,8*
P(u=1) B
In (P s 0)) = By + ,81X-I|\—AiBZG + B3XG
I |

I |M2
| M3

X — fotal score
G — group of membership (focal or reference)
XG - interaction of total score and group membership.
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‘ANTI-PATTERN’ HYPOTHESIS TESTING

Hypothesis of lower odds of correct answers on
items In tfestlets where patterns were marked
with the same symbol was tested. The following
model was used:

l Plu=1)\
n(P(u=O))_ Bo + b1 X + (22

X — total score
Z — correct answers for two remining items in testlet.

B SE Exp(B)
z11.1 Test score (-z11.1) 0,172** 0,002 1,188

Correct answers e
on both 2112 & 711,328 0024 0,678

Intercept-3,408** 0,045 0,033
z11.3 Test score (-z11.3) 0,123** 0,002 1,131

Correct answers e
onbothz11.1 &z11.27031>7 0025 0,730

Infercept-2,053** 0,041 0,128
718.2 Test score (-z18.2) 0,136* 0,002 1,146

Correct answers "
on both z18.1 & z18.3 /317" 0024 0.43]

Infercept-2,436** 0,040 0,088

CONCLUSIONS |

Results indicated meaningtul ditferences in items
functioning across booklet versions. The largest
differences occured when the correct answer
pattern was marked with the same symbol (e.g.,
A, A, A). Such a pattern has been named an
‘anti-pattern’, because test takers might
consider such response pattern very unlikely and
provide wrong answers in consequence.

The two booklet versions are theorefically
parallel in terms of ftest items. However,
differences in answer patterns might influence
students’ performance on the items.

Controlling for total test score, correct answers
provided for two items in a testlet decrease the
odds of correct answer on the remaining item
by 27 up to 52%.
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