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Center for Educational Training, 
Assessment and Research (CETAR VU)

ÁVrije Universiteit Amsterdam: 18.000 students
ÁCETAR

Â Teacher training for secondary education
Â Teacher training for Higher Education

Èa.o. e-learning team

Â Quality Assurance, Education for Elderly Citizens

Â Assessment is one of the focal issues within CETAR
ÈPre-master assessment VU
ÈOMR psychometric analyses of test and exams
ÈPortfolio-assessment
ÈPeer-Review and Peer-Assessment
ÈComputer Based Assessment
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Content

ÁWhy design patterns

ÁPossible descriptors for design patterns

ÁExamples of design patterns

Introduction Ą Why design patterns Ą Possible descriptors for design patterns Ą Examples of design patterns



Copyright © 1995 -2008 Questionmark Corporation and/or Questionmark Computing Limited, known collectively as Questionmark. All rights reserved. 
Questionmark is a registered trademark of Questionmark Computing Limited. All other trademarks are acknowledged.

Questionmarkôs 2008 Users Conference ËSan Antonio

Slide 4

Goals of test development

ÁFormative (for example: quizzes)
Â Stimulate the learning process
Â Diagnostic value
Â Engage in learning

ÁSummative (for example: exams)
Â Validity and Reliability

ÈDevelop valid tests ïmeasure what is intended to be measured
ÈDevelop reliable tests ïensure grade consistency and ensure 

discrimination between students of differing performance levels

ÁEffective in processing
ÁEfficient in processing
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Validity: test matrix

Áhow well does a test sample the range of 
knowledge, skills, and abilities that students 
were supposed to acquire in the period covered 
by the exam
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Reliability

ÁAll kinds of checklists to avoid pitfalls and 
problems, mainly regarding ambiguity of 
questions

ÁDo not this é

ÁDo that é
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And then é Analysis!!!!

p, d, Rit, Rir, Rdr, Cronbach 

Ŭ/ KR20, 1-2-3-PL IRT 

é.

There is little scientific basis for multiple-choice item 

writing (Haladyna & Downing 1988a,b). Most item writing 

knowledge is based on personal experience or wisdom 

passed on from particular mentors.

Haladyna (1990)
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Where is the óinspirationô?

ÁEfficient and effective development of tests and 
questions requires a project based approach

Â Idea generation

Â Concept generation

Â Prototype generation

Â Production model generation

ÁThere is more than just multiple choice é.
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Innovation in item -type
Á Parshall (2002)

Â reduce the effect of guessing
Â enable a more direct measure of the skill or attribute of interest

Á 5 dimensions in which items may be innovative are:
Â item format : the sort of response collected from the examinee e.g. 

selected response or constructed response.
Â response action : the means by which the examinee provides his 
response e.g. key presses, mouse clicks, é

Â media inclusion : the addition of nontext elements in the item
Â level of interactivity : the extent to which an item type reacts or 

responds to the examinees input.
Â scoring method : how examinee responses are converted into 

quantitative scores
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Production: Taxonomy of Scalise 
(2006) (intermediate constrained question types)
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Example resources

ÁHaladyna: Developing and Validating Multiple-Choice Test 
Items

ÁHaladyna: Test Items to Evaluate Higher Order Thinking

ÁBull: Blueprint for Computer Based Assessment

ÁScalise: A Taxonomy for intermediate constrained 
question types

ÁProblems:
Â Examples too specific (subject matter, level)

Â Examples require specific software

Â Descriptions too general
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Design Patterns

ÁñA recurring set of elements to solve a 
certain problem in comparable contextsò

Á Applicable in design and development 
domains

Á No designer can do (or works) without 
Design Patterns ïit is part of a design 
methodology

Á Coined by Alexander (1979) in the field of 
architecture. Later taken up software 
engineering (Gamma, Helm et al., 1995)

Á Pattern Language is a way to structure 
Design Patterns
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Characterization: Design Patterns

ÁTitle
ÁContext
ÁKSA focus in a Summative Test
ÁKSA focus in a Quiz
ÁPattern Core
ÁDesign Effort
ÁRealization Effort
ÁExtraneous Cognitive Load
ÁGuess Change
ÁIconic Examples
ÁScoring Rules
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Design Patterns ïExample 1
Title: Indicating positions of sub processes in a process diagram.

Context: Any type of subject matter that uses process diagrams. At least some process diagrams must be 
available in the learning material or in the literature. 

KSA focus in 
a Summative 
Test

Measuring the ability of a student to position a specific sub process within a given process.
In general the student will not be able to deduce the answer without detailed knowledge of the inputs, 
outputs, and function of each of the sub processes.

Questions based on this pattern can test understanding effectively provided that students have not 
previously encountered any of the specific sub processes used. See also Roid & Haladyna, 1982 (1982: 
pp. 169-170) 

KSA focus in 
a Quiz

Stimulating the student to think about the function, inputs and outputs of a specific sub process. Also 
the students must be aware of the inputs and outputs of each of the other sub processes. Stimulates 
student to scan the whole process.

Pattern Core A diagram of the whole process. An indication of possible placements of the sub process with symbols. 
A name or description of a specific sub process. A prompt that asks the student to indicate which of the 
indicated possible placements of the specific sub process makes sense, given the function of the whole 
process.

Multiple response. Or Drag-and-drop. 
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Design Patterns ïExample 1
Design Effort Low

Realization 
Effort

Low

Extraneous 
Cognitive 
Load

No

Guess 
Chance

Medium

Scoring 
Rules

??
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Design Patterns ïExample 1
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Example Design Patterns

ÁQuick View ïstart with Iconic Examples

Áhttps://www.surfgroepen.nl/sites/flexassessment
/Lists/dp5/example_view.aspx

ÁAll Items View

Áhttps://www.surfgroepen.nl/sites/flexassessment
/Lists/dp5/AllItems.aspx

https://www.surfgroepen.nl/sites/flexassessment/Lists/dp5/example_view.aspx
https://www.surfgroepen.nl/sites/flexassessment/Lists/dp5/example_view.aspx
https://www.surfgroepen.nl/sites/flexassessment/Lists/dp5/AllItems.aspx
https://www.surfgroepen.nl/sites/flexassessment/Lists/dp5/AllItems.aspx
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Design Patterns ïExample 2
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Design Patterns ïExample 3
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Design Patterns ïExample 4
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What is (yet) lacking

ÁPsychometrics and scoring rules
Â For Example: Scoring for Multiple Response Items

ÈVarious Types
Â Dichotomous

Â Polytomous ïwhat model?

Â Guess Chance

ÁDesign Patterns must be óinternalizedô ïthey do not work 
when only available in a book or on a website

ÁHow to gather and unlock the great number of Design 
Patterns for question development that are available in 
all those expertsô minds


