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Objectives

 Describe the importance of using robust measurement 
tools in both research and clinical applications

 Describe a framework for developing, evaluating, and 
validating measurement tools

 Demonstrate the process of evaluating and improving a 
measurement tool

 Demonstrate the process of developing a new 
assessment tool for a special population 
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Importance of measurement – clinical practice

 The case of Stephen
– Nine year old boy referred to university clinic because teacher 

was concerned about low mood.  Presented quite flat and 
unenthusiastic during cognitive testing

 Three different measures across three raters – assuming 
all rated honestly, which are accurate?

 What are the possible consequences of accepting the 
wrong measure?
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Importance of measurement – research

 Better measures have smaller standard errors, which 
reduces sampling effects and makes it less likely for you 
to conclude a significant difference when there is none

 What are some other consequences of poor 
measurement tools in research?
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The biggest problem in measurement…..

“The biggest problem in the design, evaluation and 
validation of measurement tools is a lack of theory.  Ignoring 
the theoretical frameworks of the constructs themselves; 
limited application of the theory of validity and reliability; 
being unaware of the theories of item development; and not 
understanding statistical theories and methodologies.”

Shane Costello, Michigan State University, Jan 2017
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What about special populations?

 Every population is special (ie unique, differing in some 
way from the general population)
– Ignoring that uniqueness leads to error
– More error → poor measurement
– Poor measurement → bad research, bad outcomes for clients

 Good measures are developed specifically for special 
populations, or adapted carefully to suit. 

 Good measures are developed in collaboration with the 
special population, not just defined by “experts” 
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The meta-theoretical framework of scale development

Validity and 
reliability

Developing 
good items

Statistical 
approaches

Good 
measurement

Your 
construct



9

Validity and reliability

 Validity – does the scale measure 
what it purports to measure?

 Reliability – does the scale 
consistently measure the same 
thing?
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Validity and reliability

Messick’s (1995) model of construct validity
 Content relevance and representativeness

– Determining the boundaries of the construct, and ensuring that the breadth of the construct 
is represented in the tool

 Substantive theories, process models, and process engagement
– Ensuring that the tool is grounded in theory, and draws on processes as well as content (eg

a maths question that tests ability to do maths, not just memorization)

 Scoring models as reflective of task and domain structure
– Scoring should be consistent with what is known about the construct

 Generalizability and the boundaries of score meaning
– Does the test generalize?  Upper/lower limits of measurement?

 Convergent and discriminant validity
– Is the test related to what it should be, and not related to what it shouldn’t be?

 Consequences as validity
– What are the intended consequences of the use of the test?  Are there any unintended or 

negative consequences that may occur?

Construct underrepresentation – failing to include everything needed in a measure
Construct-irrelevant variance – measuring things you didn’t intent to
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Developing good items

Multiple choice performance measures

 Have three components
– Stem, or question statement.  Ideally contains all of the information needed for a participant 

to know the whole question.  Can include “red herrings” or additional unused information 
(but be careful – what are you trying to test?)

– The correct answer.  Self-explanatory
– Distractor answers.  Ideally these are all plausible answers

 Some important points
– Long questions with short answers are always better
– Don’t give away answers (obviously incorrect choices)
– Avoid “all of the above”, “none of the above”, and “both (a) and (b)”
– Consistency in number of answer choices is usually more reliable (typically A, B, C, or D)
– If using True/False, many more questions are needed
– Absolute responses (never/always) are less likely to be correct, and therefore less plausible
– Aim for a spread of questions with a correct range of 25-75%
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Developing good items

What is wrong with these items?
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Developing good items

Preference measures

 Have two components
– Stem, or question statement
– Response scale

 Some important points
– Question statements should be clear, and only contain one statement
– Is the scale unipolar or bipolar?  Link to construct theory
– Number of response categories range from 2 to ∞
– Ability to distinguish between categories increases with age and education
– General rule: children (3), adolescents (5), adults (7), higher educated (9)
– Even or odd number of response categories (is there a meaningful midpoint?)
– Avoid negative questions, but meaningfully opposite items are fine (shy vs outgoing)
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Developing good items

Preference measures
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Developing good items

What is wrong with these items?
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Statistical approaches

Classical Test Theory

 Observed score = true score + error
– Assumes a linear relationship between measurement and construct
– Assumes linear progression through response categories
– Used for factor analysis (exploratory and confirmatory)

 Some important points
– Items should be of similar difficulty (performance)

or intensity (preference)
– Cronbach’s alpha increases with number of items, 

so be aware that a long scale may not be as good 
as it looks

– Specific scale length is 4 to 6 items (but much longer
is common and often needed for reliability)

– Can easily test multidimensional models (eg validity 
of separate subscales) 

– Does not work well with dichotomous items
– Affected by sampling bias
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Statistical approaches

Item Response Theory

 Probability of correct answer =    exp (ability – item difficulty)
1 + exp (ability – item difficulty)

– Because measurement is based on probability, no linear relationship is assumed
– Allows for differences in distance

 Some important points
– Items should range in difficulty from easy to hard (or least likely to most likely to be 

endorsed)
– Scale should be unidimensional
– “Reliability” increases with more discriminating items, 

which reduces the standard error of measurement
– Longer scales aren’t necessarily better (or more 

reliable)
– Can model difficulty, discrimination, guessing, and

carelessness to improve measurement precision
– Less affected by sampling bias
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Developing a measurement tool – the process

SPECS

INITIAL

Identify the need for a new test or measure. Review 
literature for existing measures and note problems. 
Decide on theoretical framework of construct. NEED
Define the ideal “end product”.  Is it 
brief/comprehensive?  For test/retest, single use, 
different populations.  Statistical framework etc

Develop an initial pool of items.  Use expert 
consensus.  Target population evaluate for ecological 
validity (focus groups, cognitive interviewing)  

The development phase
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Developing a measurement tool – the process

EVAL

LARGE

Conduct a pilot study using the initial items.  This 
study should have 50-100 participants.SMALL
Preliminary analysis using chosen statistical 
framework.  Consider poor performing items – why? 
Interviews/focus groups for improvements.  

Conduct a large study, aiming to sample at least 300 
participants.   

The testing phase

FINAL Final analysis using chosen statistical framework.  
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Developing a measurement tool – the process

NORM

CHECK

Convert raw scores to scaled scores using chosen 
statistical framework. SCALE
Conduct norming study if required.  Sampling needs 
to account for population characteristics and 
prevalence of sub-populations

Conduct final checks of reliability/test-retest.  
Convergence/discrimination with external measures

The consolidation phase

Adapted from Roodenburg (2006) and McGrew (2009)
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Developing a measurement tool – the complete framework
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