
Peter LENZ

Research Centre on Multilingualism

University of Fribourg/Switzerland

PhD Workshop, October 13, 2017

Quantitative approaches to the validation 

of language test tasks 



• Quantitative item and test analysis has a long-standing tradition, 

particularly in Anglo-Saxon professional language testing (and, of 

course, psychological testing, educational measurement, etc.).

• In applied linguistics, actual development and validation of 

measurement instruments is often ignored or neglected, but this is 

changing (cf. Purpura, Brown & Schoonen (2015) in LL).

• Quantitative (psychometric) approaches to item and test 

validation can
– make the properties of measurement instruments and the properties of 

person measures based on them known,

– improve measurement instruments,

– add to the validity evidence from qualitative sources.

Relevance
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• Measurement instrument is unidimensional

or controlled multidimensional

• Instrument has specific objectivity (measures persons with 'more' 

or 'less' of the construct equally along the scale)

• Test-takers are classified similarly when tested on a recognized

instrument (criterion) measuring the same construct.

Questions for analysis:

• Are the items that are assumed to be equal – equal?

• Do all of the items and item groups in the instrument 'fit', i.e. 

function according to the model used across all items?

• Do the items perform equally for relevant groups of users? (DIF)

Construct validity from a quantitative perspective
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Our object of scrutiny: 
the Task Lab reading

tasks
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MCQ German

MCQ French

SAQ German

SAQ French



…focusing on the two format aspects language and item type (test 

method)

N items: 4 x 36 such items (on 12 different reading passages)

N pers.: 35 classes, 609 students (∅ 120 students per reading task)

Some sample analyses of the Task Lab items
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Result of Rasch scaling: Wright Map for persons & items
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MCQ_DE MCQ_FR SAQ_DE SAQ_FR



Item difficulty per item group
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Should this bother us?

• Possibly: "same items" are 

not equal in difficulty

• There are factors around we

don't know, i.e. which are 

even undesirable

=> A detailed look may help 

understand and improve

item construction



Difficulty of individual items per item group (I)
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Difficulties of the 4 format x language item 

variants of the 2nd item in ‘Task’ 05

MCQ_DE

MCQ_FR

SAQ_DE

SAQ_FR



Difficulty of individual items per item group (II)
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'Normal' patterns:

• MCQ-FR: less difficult

compared to MCQ-DE 

when answer options

contain more words

from text

• SAQ more difficult than

MCQ when answer

cannot be copied from

text

MCQ-FR

• harder when easy keywords

appear in distractors (i1). 

• easier when known keywords in 

question appear in the text, or

when easy keywords in correct

option appear in the text (i2).

• Short and simple options help

(i2), less accessible options make

things more difficult (i3).

SAQ_FR easier when answer can be

copied from text (i1, i3)

MCQ_DE

MCQ_FR

SAQ_DE

SAQ_FR



Item difficulty per item group: Profile Analysis
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Verhelst, N. D. (2011). Profile 

Analysis: A closer look at the 

PISA 2000 reading data. 

Scandinavian Journal of 

Educational Research, 1–18.

MCQ_DE MCQ_FR SAQ_DE SAQ_FR

• Low-ability students score 

higher on MCQ items than

the overall Rasch model

predicts.

• High-ability students score 

higher on SAQ items than

the overall Rasch model

predicts. This effect is more

pronounced when the

language of rubrics and 

responses is the target

language.
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Two well-known (but not uncontroversial) statistics: 

Outfit and Infit Mean Square.

Outfit mean square summarizes the difference between the observed

person scores on an item and the person scores predicted by the model on 

that same item.

The infit mean square weights extreme differences (e.g. very weak student

succeeds on a very hard item) less than differences in the central region. It

is often preferred. Infit > 1.2 may indicate a problem (> 15% of unexpected

variablity relative to the model). For more precise information check ICC!

Item fit analysis – a heuristic tool for quality assess.
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Low discrimination, underfit & misfit

Visualizing item fit: the Item Characterstic Curve
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High discrimination: overfit



Misfit analysis if different item groups are present 

as in our case
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General tendencies:

=> Be careful: Infit values are misleading!

Carry out separate fit analyses for

2 item groups or define slope groups

MCQ items generally have infit values > 1 

(underfit) because they discriminate less.

SAQ items generally have infit values < 1 

overfit) because they discriminate more.



Misfit analysis based on two different slope groups
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When two slope groups are defined, 

the infit statistic can be used to

detect problems causing misfit.

Check items with high infit. It is

usually a sign that construct-

irrelevant variance has an 

influence.

On the low infit side, only very

low fit values are worth inquiring.



Detecting misfit in items
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>1 reasonable

answer?



The items of the four groups don't contribute equally to the 

measurement of the construct

A 2PL IRT model takes this into con-

sideration by estimating a slope

parameter (discrimination) 

for the individual items.

=> Discrimination of MCQ items is

generally much lower.

Some items hardly separate generally

strong from generally weak students

=> 2PL model weights the scores on 

the items according to discrimination.

A technical solution for DIGF: a 2PL IRT model
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Person (WLE) measures: Rasch vs. 2 PL models
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Person scores based on 

Rasch 2 PL

Rasch scale is shorter.

The 2-parameter logistic

(2PL) scale differentiates

more between the students

by attributing higher weights

to results on the generally

more difficult SAQ items and

lower weights to the generally

easier MCQ items.
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