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� is book aims to introduce the use of 
computerized adaptive testing (CAT) – 
a novel and ever increasingly used method 
of a test administration – applied to the 
fi eld of Kinanthropology. By adapting a test 
to an individual respondent’s latent trait 
level, computerized adaptive testing off ers 
numerous theoretical and methodological 
improvements that can signifi cantly advance 
testing procedures.

In the fi rst part of the monograph, the 
theoretical and conceptual basis of CAT, 
as well as a brief overview of its historical 
origins and basic general principles are 
presented. � e discussion necessarily 
includes the description of Item Response 
� eory (IRT) to some extent, since IRT is 
almost exclusively used as the mathematical 
model in today’s CAT applications. Practical 
application of CAT is then evaluated 
using Monte -Carlo simulations involving 
adaptive administration of the Physical Self-
-Description Questionnaire – an instrument 
widely used to assess physical self -concept in 
the fi eld of sport and exercise psychology.
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1. Brief introduction  

to measurement  

(in Kinanthropology)

Mankind has always ventured to count and assign numbers to things. As 
part of organizing the world, we want to know “how much is out there and 
in what quantities do things exist?” Even counting how much fruit a tree 
bears, or ripened berries that fall to the ground involves developing an as-
signment scheme that utilizes collecting, counting, sorting, assigning and 
categorizing. It seems to be an integral part of our existence to assign num-
bers to observations according to some established set of rules; rules and 
procedures that are in today’s world termed ‘measurement’ (Wood, 2006). 
The intent of measurement is to obtain information about particular char-
acteristics,	qualities	or	attributes	of	an	object,	and	this	process	very	much	
lies	at	the	heart	of	every	scientific	inquiry.	The	processes	and	procedures	
that underlie measurement, and more formally testing generally involves 
assessing	well-known	attributes	of	objects	–	directly	observable	physical	
quantities such as time, weight, length as well as other non-physical at-
tributes (e.g., how many numbers a person can memorize). 

While	our	preoccupation	with	counting	and	measurement	fulfills	some	
aspect of our need to know about the observable world we inhabit, it is 
very often the case in the social and behavioral sciences that the attributes 
of interest we wish to measure are not directly observable. Many attrib-
utes, like a person’s intelligence, test anxiety, well-being, motor abilities, 
are not observable but must be inferred. In essence, we can’t touch or see 
these attributes, but rather infer them from observed patterns or sequenc-
es in behavior. These attributes are referred to as theoretical concepts 
(Bentler, 1978; Blahuš, 1985), given their abstract and ephemeral nature 
outside of the immediate and observable world. Given the unobservable 
nature	of	theoretical	concepts	researchers	use	specific,	concrete	and	par-
tial counterparts, so called empirical (observed) indicators, that are pre-
sumed to represent the abstract and generic theoretical concept of interest.
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Unfortunately,	by	their	very	nature,	empirical	indicators	are	flawed	and	
error	prone.	This	is	partly	because	they	reflect	the	real	world,	which	is	
“interpreted through our senses” and thus can never be known precise-
ly	(Popper,	2002)	.	Observed	indicators	are	also	flawed	given	the	uncer-
tainty of measurement, which can never be perfectly precise. To provide 
a shared or consensual understanding of theoretical concepts they are 
linked	to	observable	indicators	by	an	operational	definition	(Bridgman,	
1959)	;	one	that	specifies	variables	defining	the	latent	construct	of	interest.	
For example, researchers studying Kinanthropology might be interested in 
measuring “attitudes towards school physical education” with the goal of 
using knowledge of these attitudes to promote greater involvement by stu-
dents in sports. As a result, a researcher might develop several true/false 
questionnaire	items,	that	are	presumed	to	reflect	attitudes	towards	school	
physical	education	(e.g.,	“If	for	any	reason	a	few	subject	areas	have	to	be	
dropped from the school program, physical education should be one of the 
subjects	dropped”)	.	The	skillfully	chosen	function	of	empirical	indicators,	
questionnaire items in this case (e.g., sum of the total true responses), is 
then referred to as a ‘test score’ in the psychometric literature and is sup-
posed	to	represent	a	quantifiable	measure	of	the	individual’s	“attitudes	
towards school physical education”.

The process of concept formation, which according to Blahuš (1996) 
utilizes a form of so-called “weak associative measurement,” raises several 
interesting questions. A researcher or a practitioner might wonder, for ex-
ample, whether based on the administration of a set of questionnaire items 
it is reasonable to create a single general score that accurately assesses 
a person’s “attitudes towards the school physical education”. Additional 
questions that arise from this line of reasoning include: Are all the items 
equally good measures of the attitudes in question or are some items bet-
ter than others? In the case of a single general score, how accurate is the 
resulting composite as a measure of attitudes? The last concern can also 
be	expressed	in	terms	of	sufficiency,	for	instance,	whether	20	items	pro-
vide	sufficient	information	to	determine	an	individual’s	attitudes	toward	
physical	education.	Furthermore,	if	20	items	are	deemed	insufficient,	how	
many more items should be used? If large numbers of items must be used, 
we can pose the question whether two tests can be constructed as ‘parallel 
forms’, each form containing different items (McDonald, 1999)? 

Interpreting the test scores (numbers produced by each of the re-
search participants, students, or patients when they took a test) without 
answering the questions posed above may, according to Wood (2006), lead 
to incorrect conclusions regarding research hypothesis and/or practical 
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recommendations (to clients/patients). These and similar questions are 
closely	related	to	the	two	major	problems	of	measurement	and	testing	
in behavioral and social sciences: reliability and validity of a test score. 
Validity “refers to the appropriateness, meaningfulness and usefulness of 
the	specific	inferences	made	from	test	scores”	(Wainer,	2000,	p.	16)	.	Reli-
ability, on the other hand, refers to the degree to which a test score, as 
a representation of the attribute or characteristic being assessed, is free 
from error (i.e. the accuracy of the measure).

The collection of techniques and statistical methods for evaluating the 
development and uses of a test is referred to as test theory in the literature 
(Embretson & Reise, 2000; McDonald, 1999; Zhu, 2006). The next section 
briefly	mentions	several	of	the	key	developments	in	the	history	of	test	the-
ory, many of which still have practical implications in the behavioral and 
social	sciences	including	the	field	of	Kinanthropology.


