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It makes you think…
“In my research I used a probabilistic model to develop an
instrument to measure a latent trait.”
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Probabilistic
What does the probability in a Rasch/IRT model mean
(Holland 1990)?
•
•
•
•

Single person, single item, proportion (x=1) in hypothetical replications?
Proportion (x=1) in group of persons at same trait level, single item?
Proportion (x=1) in group of items at same trait level, single person?
Your belief about p(x=1)?

Are you measuring properties of individuals, or of
aggregates?
• Measurement is about individuals (Fisher, 2010)
• Trait models say nothing about individuals (Lamiell, 2013)
• If you can calibrate an instrument based on theory, you can measure
individuals (Stenner et al, 2009)
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Model
An overused word these days?
• Scientific model, statistical model, measurement model, analogical
model, task model, student model, evidence model, cognitive model…

In physics (it seems) you have measurement, not
measurement models
• Search for ‘measurement model’ and you get SEM – relationship
between latent variable and its indicators
• Sleight-of-hand switch of one sense of ‘model’ for another? Freedman
(1985)
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Measurement
What is measurement? (Michell, 1997)
• The Rasch paradox (Michell, 2008)
• Psychological measurement is not physical measurement (Thurstone,
1927)
• Is “is X measurable?” a conceptual question (about meaning) or an
empirical question (contingent on how the world is)? (Maraun,1998)

In what sense is using the Rasch model equivalent to
measuring?
• Sample-free calibration (Rasch, 1961)
• Model comes first. Andrich (2004), Wright (1977), Guttman (1977)
• Units in social science measurement. Lexiles? Micromorts?
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Latent trait
Lots of words:
• latent trait, latent variable, factor, construct, attribute, characteristic,
dimension…

What is a latent trait?
• Do attributes ‘exist’? Can they ‘cause’ their indicators? (Borsboom et
al, 2004)
• Category error? (Maraun & Halpin, 2008)
• Do Rasch models say anything about causation? No. (Stenner et al
2008, 2009)
• Common property of an infinite set of items? (McDonald, 2003)
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Rasch and factor analysis
Modern (statistical) approaches subsume into a taxonomy of
models
• Manifest/latent; discrete/continuous; formative/reflexive; logit/probit

Still seems to be some confusion (well, I’m confused!)
• Factor analysis of raw scores to check for unidimensionality before
doing a Rasch analysis?! (e.g. van der Lans et al. 2015)
• Is the ‘factor score indeterminacy’ problem a problem for Rasch?
(McDonald, 2003)
• Is it something to do with how person parameters are estimated?
(Bartholomew et al., 2011)
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Estimation & models
Estimation method
• Is Conditional Maximum Likelihood really that much better than Joint
ML (any studies showing a substantive difference in research
conclusions?)

How should you simulate scores from two examiners
marking the same set of questions?
• 3-facet model conceptually flawed (though seems to work OK in
practice)
• Need to distinguish 2 traits – ability of examinee and quality of
response?
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Disordered thresholds
Disordered thresholds in the Partial Credit Model
• Ongoing controversy (for the latest round see Adams et al. 2013;
Andrich 2013)
• Interpretation of probability is critical. Javelin example: repeated throws
of a javelin, or repeated/combined judgments of where a single throw
has landed?
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Measure one thing at a time
See a lot of “multidimensional Rasch model” these days…an
oxymoron? (Wright & Linacre 1989)
• Fallacy to think than one trait can give information about another (at the
individual level)?
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Rating scale model
Should be more widely used for questionnaires with the
same set of response categories for each item?
• Reasonable to think that people interpret the categories differently…
• … but is it reasonable to think that all people interpret the response
categories in the same way but differently for each item (which PCM
would suggest)?
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Justifying the effort
When to use Rasch approach?
• If the scale transcends the items
• Measurement of individuals is the main aim
• Principled rules for constructing items to meet the definition of the
concept (construct)
• Large ‘universe’ of items and a ‘long’ continuum
• When it gives a different answer to a plausible alternative approach,
and the different answer is justifiably better

When to try something else?
• One-off instrument
• Multi-faceted concept of interest
• When data reduction / visualisation is the main aim
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Final challenges
If your research involves using a probabilistic model to
develop an instrument to measure a latent trait, can you
say…
1. What you mean by ‘probability’, ‘model’, ‘measure’, and
‘latent trait’?
2. What rules or principles define the universe of content for
the items?
3. How the instrument works?
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Good luck! And thank you for listening.

bramley.t@cambridgeassessment.org.uk

www.cambridgeassessment.org.uk/our-research
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