
Chapter 1

Construct Modeling:
The "Four Building
Blocks" Approach

1.0 CHAPTER OVERVIEW AND KEY CONCEPTS

constfuct modeling
the 'four bulldlng blocks"
construct map
items design
oulcome space
measurelnent model

his chapter b€gins with a description of what is meant by
measurement il this book. The remainderof the chapterthen
outlines a framework, which I call co nstruct rnodeling, for un

derstanding how an instrument works by understanding how it is
constructed. Construct modeling is a framework for developing an
instrument by using each of four "building blocks" in turn. This
chapter summarizes all four building blocks, and the following chap-
ters describe each in detail. In this volume. the word instrument is
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defined as a technique of relating something we observe in the real

world (sometimes c led manifest ot obserue 

 

to something w€ are

measuring that only exists as part of a theory (sometimes called Ia-

tent or unobserued). This is somewhat broader than the typical us'

age, which focuses on the most concrete manifestation of the

instrument-the items or questions. Because part of the purpose of

the book is to expose the less obvious aspects of measurement, this

broader definition has been chosen. Examples of types and formats

of instruments that can be seen as coming underthe "construct map-

ping" framework are shown in this and the next fewchapters Gener-

ally, it is assumed that there is ^ respondent who is the obiect of

measurement, a;nd thete is a rneasnrer who seeks to measure some'

thing about the respondent. While reading the text, the reader

should mainly see him or herselfas the measurer, but it is alv/ays use-

ful to assume the role ofthe respondent as well. The next four chap-

ters explain each of the four building blocks in turn, giving much

greater detail, many examples, and discussion of how to apply the

ideas to instrument development.

.t.1 WHAT IS MEASUREMENT?

In some accounts, measurement is defined as the assignment of

numbers to categories of observations. The properties of the num-

bers become the properties of the measurement-nominal, ordinal,

interval, ratio, and so on. (Stevens, 1946).' Assigning numbers to cat'

egories is indeed one feature of the account in this book; corre-

spondingly, those numbers have certain properties. Yet that is only

one aspect ofthe process of measurement-there ar€ steps preced-

ing the assignment of numbers that prepare the ground for measur-

ing, and there are also steps after the assignment ofnumbers that (a)

check that the assignment was successful, and @) make use of the

measufements.

lln Stevens' (1946) classic account, meesures are classified into successively more numb€r'

like categones a5 follows: (a) when the obiects of measurem€nt can be plac€d inio (unor-

dered) citegories, the measurement is nornlnal, (b) when the obiects can be placed into

ordered cat;gories, the measurement is orrlttt /i (c) when the ob,ects ofmeasurement can be

labeled wirh ;umbers that can be added and subtracted' the measure ol.e'rt is lfiten'al , and (.dt

when the obi€cts ofmeasurement cen be lab€led with numbers that can b€ used as divlsors,

the measurement i5 /atto.
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The central purpose of measurement, as interpfeted here, is to
provide a reasonable and consistent way to summarize the re-
sponses that people make to express their achievements, attitudes,
or personal points of view through instruments such as attitude
scales, achievement tests, questionnaires, surveys, and psychologi-
cal scales. That purpose inariably arises in a practical setting where
the results are used to make some sort of decision. These instru.
ments rypically have a complex structure, with a string of questions
or tasks related to the aims of the instrument. This particular struc-
ture is one reason that there is a need to establish measurement pro-
cedures. A simpler structure-say just a single question-would
allow simpler procedures. However, there are good reasons that
these instruments have this more complex structure, and those rea-
sons are discussed in the following chapters.

The approach adopted here is predicated on the idea that there is
a single underlying characteristic that an instrument is designed to
measure. Many surveys, tests, and questionnaires are designed to
measure multiple characteristics-here it is assumed that we can
consider those characteristics one at a time so that the real survey or
test is seen as being composed of several instruments, each measur-
ing a single characteristic (although the instruments may overlap in
terms of the items). This intention, which is later termed tl|,.e con-
strrct, is established by the person who designs and develops the in-
strument. This person is called, the measurer throughout this book.
The instrument, then, is seen as ̂  logical argurnezt that the results
can be interpreted to help make a decision as the measurer intended
them to be. The chapters that follow describe a series of steps that
can be used as the basis for such an argument. First, the argument is
constructive-that is, it proceeds byconstructing the instrument fol-
lowing a certain logic (this occupies the contents of chaps. 2-5).
Then the argument is reflective, proceeding by gathering informa-
tion on v/hether the instrument did indeed function as planned (this
occupies the contents of chaps. 6-8). The book concludes with a
discussion of next steps that a measurer might take. This lays the
groundwork for later books.

In this book, the concept b€ing explored is more like averb, mea-
suring, thtn a noun, measurernenf. There is no claim that the proce-
dures explored here are the only way to measure-there are other
approaches that one can adopt (several are discussed in chaps. 6 and
9). The aim is not to survey all such wals to measure, but to lay out

C O N S T R U C T  M O D E L I N G
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one particular approach that the author has found successful over
the last two decades in teaching measurement to students at the Uni-
versity of California, Berkeley and consulting with people who want
to develop instruments in a wide variery of areas.

1.2 THE CONSTRUCT MAP

An instrument is always something secondary: There is always a pur-
pose for which an instrument is needed and a context in which it is
going to be used (i.e., involving some son ofdecision). This precipi-
tates an idea or a concept that is the theoretical obiect ofour interest
in the respondent. Consistent with current usage, I call this the coz-
struct (see Messick, 1989, for an exhaustive analysis). A construct
could be part of a theoretical model of a person's cognition-such as
their understanding of a certain set of concepts or their attitude to-
ward something---or it could be some other psychological variable
such as "need for achievement" or a personality variable such as a bi-
polar diagnosis. It could be from the domain ofeducational achieve-
ment, or it could be a health-related construct such as "Quality of
Life" or a sociological construct such as "rurality" or migrants' de-
gree of assimilation. It could relate to a group rather than an individ-
ual person, such as a work group or sports team, or an institution
such as a workplace, or it could be biological phenomena such as a
forest's ability to spread in a new environment. It could even be a
complex inanimate obiect such as a volcano's proclMty to erupt or
the weathering of paint samples. There is a multitude of theories-
the important thing here is to have one that provides motivation and
stnrcture for the construct to be measured.

The idea of a construct lrrrzp is a more precise concept than con-
stfxrct. We assume that the constructwe wish to measure has a partic-
ularly simple form-it extends from one extreme to another, from
high to loq small to large, positive to negative, or strong to weak.
There may be some complexity in what happens in between these
extremes, but we are primarily interested in where a respondent
stands on this range from one extreme to the other. In panicular,
th€re may be distinguishable qualitative levels between the ex-
tremes-these are important and useful in interpretation. At this
point, it is still an idea, latent rather than manifest. Although qualita-
ti\'e levels are definable, we assume that the respondents can be at



any point in between-that is, the underlying construct is continu-
ous. In summary a construct map can be said to be a unidimensional
latent variable. Many constructs are more complex than this. For ex-
ample, they may be multidimensional. This is not a barrier to the use
of the methods described in this book-the most straightforward
thing to do is tackle each dimension one at a time-that way they can
each be seen as a constmct map. There are also constructs that are
quite different from those that can be well described by a construct
map. For example, suppose the construct consists of two different
groups, saythose who are likely to immigrate and those who are not.
This construct is not much like that of a construct map and, hence, is
not likely to be well represented by one.

In this chapter, the four building blocks are illustrared with a re-
cent example from educational assessment-an assessment system
built for a high school chemistry curiculum, "Living by Chemistry:
Inquiry-Based Modules for High School" (Claesgens, Scalise,
Draney, Wilson, & Stacey, 2002). The Living by Chemistry (LBC) pro-
ject at the Lawrence Hall ofScience was awarded a grant from the Na-
tional Science Foundation in 1999 to create ayear-long course based
on real-wodd contexts that v/ould be familiar and interesting to stu-
dents. The goal is to make chemistry accessible to a larger and more
diverse pool of students while improving prep,rradon of srudents
who traditionally take chemistry as a prerequisite for scientific study.
The focus is on the domain knowledge they have acquired during in-
structional interactions in terms of how the students are able to think
and reason with chemistry concepts.

The set of constructs on *tich both the LBC curriculum and its as-
sessment s}stem (an application of the BEAR Assesstnent SlstemiVll-
son & Sloane, 2000) are built is called "Perspectives of Chemiss." Thrre
lariables or strands have been designed to describe chemistry views re-
garding three "big ideas" in the discipline: ma$er, change, and stabiliry
Matter is concemed with describing atomic and molecular views of
matter. Cbange involves kinetic views ofchange and the conserv-ation of
matter during chemical change. Sta&/lry considers the network of rcla-
tiorships in conserv-ation of energy The matter progrrss variable is
shown in Fig. 1.1. It describes how a student's viev/ of matter progresses
from a continuous, real-wodd view to a particulate view accounting for
existence of atoms and molecule, and then builds in sophistication.
This progression is conceptualized as being reflected in two substrands
within matter: visualizing and measuring.

CONSTRUCT MODELINC
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Fig. 1.1 A construct map for the Matter strand from LBC.

Assessments carried out in pilot studies of this variable show that a
student's atomic views of matter begin with having no atomic viev/ at
all, but simply the ability to describe some characteristics of mattet
such as differentiating between a gas and solid on the basis of
real-world knowledge of boiling solutions such as might be encoun-
tered in food preparation, for instance, or bringing logic and pat-

terning skills to bear on a question ofwhy a salt dissolves. This then
became the lowest level of the matter variable. At this most novice
level of sophistication, students employ no accurate molecular mod-
els of chemistry but a progression in sophisdcadon can be seen from

those unable or unwilling to make any relevant observation at all
during an assessment task on matte! to those who can make an ob-
servation and then follow it with logical reasoning, to those who can
extend this reasoning in an attempt to employ actual chemistry
knowledge, although they are typically done incorrectly at ffrst at-
tempts. All these behaviors fall into Level 1, called the "Describing"
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level, and are assigned incremental 1- and lt scores, which for
simplicity of presentation are not shown in this version of the
framework.

When students begin to make the transition to accurately using
simple molecular chemistry concepts, I€vel 2 begins, which is called
the "Representing" level. At Level 2 of the maner progress variable,
we see students using one-dimensional models of chemistry: A sim-
ple representation or a single definition is used broadly to account
for and interpret chemical phenomena. Students show little ability
to combine ideas. Here students begin extending experience and
logical reasoning to include accurate chemistry-specific domain
knowledge. In the conceptual framework, this is when students be-
gin to employ definitions, terms, and principles with which they
later reason and negotiate meaning. At this level, students are con-
cerned with learning the language and representations of the do-
main of chemistry and are introduced to the ontological categories
and epistemological beliefs that fall within the domain of chemistry
Students may focus on a single aspect of correct information in their
explanations, but may not have developed more complete
explanatory models to relate to the terms and language.

when students can begin to combine and relate patterns to ac-
count for (e.g., the contribudon ofvalence electrons and molecular
geometry to dissolving), they are considered to have moved to Level

3, "Relating." Coordinating and relating developing knowledge in
chemistry becomes critical to move to this level. Niaz and Lawson
(1985) argued that without generalizable models of understanding,
students choose to memorize rules instead, limiting their under-
standing to the Representing level of the perspectives. Students
need a base of domain knowledge before integration and coordina-
tion ofthe knowledge develops into understanding (Metz, f995). As
they move toq/ard the Relating level, students should be developing
a foundation of domain knowledge so that they can begin to reason
like chemists by relating terms to concepfual models of understand-
ing in chemistry rather than simply memorizing algorithms and
terms. Students need to examine and connect ideas to derive
meaning in order to move to the Relating level.

The LBC matter strand is an example of a relatively complete con-
struct map, although as yet untested at the upper end: These cover
college and graduate levels-those interested in the upper levels
should contact the LBC project at Lawrence Hall ofScience. When a
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construff map is first postulated, it is often much less well formed
than this. The construct map is refined through several processes as
the instrument is developed. These processes include: (a) explain-
ing the construct to others with the help of the construct map, (b)

creating items that you believe will lead respondents to give re'

sponses that inform levels of the construct map, (c) trying out those

items with a sample of respondents, and (d) anallzing the resulting

data to checkwhether the results are consistentwith your intentions
as expressed through the construct map.

1.3 THE ITEMS DESIGN

Next the measurer must think of some way that this theoredcal con-

struct could be manifested in a real-v/odd situation. At first this v/ill

be not much more than a hunch, a context that one believes the con-

struct must be involved in-indeed that the construct must play

some determining role in that situation. Later this hunch will be'

come more crystallized and will settle into acertain pattern. The rela-

tionship between the items and the construct is not necessarily one

way as it has iust been described. Often the items will be thought of

flrst and the construct will be elucidated only later-this is simply an

example of how complex a creative act such as instrument construc-

don can be. The imponant thing is that the construct and items

should be distinguished, and that euentually the items are seen as re-

alizations of the construct.
For example, th€ LBC items often began as everyday events that

have a special significance to a chemist. Tlpically, there will be more

than one real-wodd manifestation used in the instrument; these

pans of the instrum€nt are generic ally called items, and the format in

which they are presented to the respond€nt is called t}re itetns de-

si8n. An item can also take on many forms. The most common ones

are probably the multiple-choice item from achievement testing and

the Likert-type item (e.g., with responses ranging from strongly

agree to strongll disagree:1 from surveys and attitude scales' Both

aie examples of the forced-choice rype of item' where the respon-

dent is given only a limited range of possible responses There are

many variants on this, ranging from questions on questionnaires to

consumer rankings ofproducts. The respondent may also produce a

free response within a certain mode, such as an essay, interview, or
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Derfoffnance (such as a competitive dive, piano recital, or scientific

experimentl. In all ofthese examples so far, the respondentis aware

that they are belng observed, but there are also situations where the

,a.po.rdant is being observed without such awt eness The items

may be varied in their content and mode: Interview questions typl-

cally range over many aspects ofa topic; questions in a cognitive per'

formanci task may be presented depending on the responses to

eadier items; items ln a survey may use different sets of options; and

some may be forced-choice and some free-response'

In the case of LBC, the items are embedded in the instructional

curiculum, so much so that the stlldents would not necessarily

know that they were being assessed unless the teacher tells them An

example LBC ircm is shown in Fig. 1.2. This task s/as designed to

prompt student nesponses that relate to the lower ponions of the

mattei construct described in Fig. 1.1. (An example of student re-

sponse to this task is shown later in Fig' 1 6 )
The initial situation between the first two building blocks can be

depicted as in Fig. 1.3. Here the construct and items are both only

vaguely known, and there is some intuitive relationship between

C.Hrq<

I
CrHaOq | |

butyric acid t

CIHaO+
ethyl acetate

Both of the solutions havs the same molecular formulas, but

butvric acid smells bad and outrid while athvl.acetate qlnells
qood and sweet. Explain why these two solutions smell

differently.

FlG. 1.2 An example LBC item'
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FrG. 1.3

them (as indicated by the dotted line). Causality is often unclear at

this point, perhaps the construct "causes" the responses that are

made to the items, perhaps the items existed first in the developer's

plans and hence could be said to "cause" the construct to be devel'

oped. It is important to see this as an important and natural step in

instrument development-a step that always occurs at the beginning

of instrument development and can need to recur many times as the

instrument is tested and revised.
Unfonunately, in some instrument development effons, the con-

ceptual approach does not go beyond the state depicted in Fig. 1.3,

even when there are sophisticated statistical methods used in the

data analysis. This unfortunate abbreviation ofthe insrument devel'

opment typically results in several shortcomings: (a) arbirariness in

choice of items and item formats, (b) no clear way to relate empirical

results to instrument improvement, and (c) an inability to use empir-

ical findings to improve the idea of the construct. To avoid these

problems, the measurer needs to build a structure that links the con-

struct closely to the items-that brings the inferences as close as pos-

sible to the observations.
One way to do that is to see causalityas going from the construct to

the items-the measurer assumes that the respondent "has" some

amount of the construct, and that amount of the construct is a c4,se

of the responses to the items in the instrument that the measur€r ob-

serves. That is the situation shown in Fig 1.4-the causal arrow

points from left to right. However, this causal agent is latent-the

measurer cannot observe the construct directly. Instead the mea-

surer observes the responses to the items and must then infer lhe

underlying construct from thos€ observ-ations Thatis,inFig. 1.4,the

direction of the i nference rrlade by the measurer is from right to left

The remaining two building blocks embody two different steps in
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Causality

Inference

FIG. 1.4 A picture ofthe construct modeling idea ofthe relationship between
delqee of construct possessed and item responses.

that inference. Note that the idea ofcausality here is an assumptioni
the analysis does not prove that causality is in the direction shown, it
merely assumes it goes that way. In fact the actual mechanism, like
the construct, is unobserved or latent. It may be a more complex re-
lationship than the simple one shown in Fig. 1.4. Until research re-
veals the nature ofthat complex relationship, the measurer is forced
to act as if the relationship is the simple one depicted.

1.4 THE OUTCOME SPACE

The first step in the inference is to make a decision about which as-
pects ofthe response to the item will be used as the basis for the in-
ference, and how those aspects ofthe response are categorized and
then scored. This I call the outconte space. Exarnples of outcome
spaces include: The categorization ofquestion responses into "true"

and "false" on a sursey (with subsequent scoring as, say, "1" and "0");

the question and prompt protocols in a standardized open-ended in-
terview (Pafion 1980) and the subsequent categorization of the re-
sponsesi and the translation of an educational performance into
ordered levels using a so-called rubric, more plainly c led r scoring
guid.e. Sometimes the categories are the final product of the out-
come space, sometimes th€ categories are scored so that the scores
can (a) serve as convenient labels for the outcomes categories, and
(b) be manipulated in rious ways. To emphasize this distinction,
the outcome space may be called a scored. outcome space. The re-
sulting scores play an important role in the construct mapping ap-
proach. They are the embodiment of the direction of the construct
map (e.9., positive scores go upwards in the construct map).
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The outcome space is usually implemented by a person who rates
the responses into certain categories-I call the person in this role
the rater (sometimes also called a reader or judge). The rater might
also be a piece ofsoftware as is needed in an intelligent tutoring sys-
tem (ITS), or it can be a fully automated rule, as in a multiple-choice
item. The distinction of the outcome space from the items design is
not always obvious mainly due to the special status of the two most
common item formats-the multiple-choice item and the Liken-
style item. In both of these item formats, the item design and out-
come space have been collapsed-there is no need to categorize the
fesponses because that is done by the respondents. In most cases,
the scores to be applied to these categories are also fixed before-
hand. Howeveg these common formats should really be seen as
"special cases"-the more generic situation is that of free-
responses-this becomes clearwhen one sees that the development
of these fixed-choice item formats (properly) includes an iteration
that is in the free-response format (this point is returned to in Sec-
tion 3.3).

The outcome space for the LBC matter constructs is summarized
in Fig. 1.5-it is divided into ordered categories because the LBC
curriculum developers see the undedying latent construct as a di-
mension-that is, as they see the students as progressing from little
of it at the beginning of the year, and (ifthe curriculum developers
and teachers have been successful) to having more at the end. This
scoring guide allows a teacher to score student responses to the
questions related to the matter constructs into the six different lev-
els. Level 1, "Describing," has been further differentiated into three
ordered sublevels-similar differentiation is planned for the other
levels where it is found to be appropriate. Note how the scores
(even the + and -) relate the categories to the desired direction of
student progress. As well as the scoring guide in Fig. 1.5, teachers
have available to them examples of srudent work (called exemplars
in LBC), complete with adjudicated scores and explanations ofthe
scores. An example is shown in Fig. 1.6. A training method called
rnoderation is ̂ lso used to help teachers be accurate raters and in-

terpret the results in the classroom (see l(ilson & Sloane, 2000, for
a discussion ofthis). Really, it is the sum ofall these elements that is
the true outcome space, Fig. 1.5 is iust a summary of one part of it.
V/hat we get out of the outcome space is a score, and for a set of
tasks it gives a set of scores.
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FlG. 1.5 The LBC outcome space, represented as a scoring guide.

1.5 THE MEASUREMENT MODE_

The second step in the inference is to relate the scores to the con-
struct. This is done through the fourth building block, which is tradi-
tionally termed a measurement model-sometimes it is also called a
psJ)cbornetric model, sometimes a statistical rnodel, althoug! the
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A response at the R€presenting Level:

rfhev grcll dtfferedly b/c even *hough they have {he
*me' molecuFr formulir |hey have dlffered,?tru4unl
forry.&s wl+h dFferent arrarEemefis and pafierns"

Analysis: Appropriately cites principle that molecules with the same formula can
have different arangements of atoms. But the answer stops short of examining
structure-property relationships (a relational, level 3 characteistic).

FIG. 1.6 Srudent respose to the item in Fig. L.2

conceptualization used in this chapter does not require that a statis-

tical model be used, hence it might also be termed ^n interpreta'

tional model (National Research Council, 2001). The measurement

model must help us understand and evaluate the scores that come

from the item responses and hence tell us about the construct, and it

must also guide the use of the results in practical applications. Sim-

ply put, the measurement model must translate scored responses to

locations on the construct map. Some examples of measurement

models are the "true-score" model of classical test theory the "do-

main score" model, factor analysis models, item response models,

and latent class models. These are all formal models. Many users of

instruments (and also many instrument developers) also use infor-

mal measurement modelswhen they thinkabout their instruments.

The interpretation of the results is aided by graphical summaries

that are generated by a computer ptogram (Grad.eMap; wilson, Ken-

nedy, & Draney, 2OO4). For example, a student's profile across the

four constructs is shown in Fig. I.7-this has been found useful by

teachers for student and parent conferences. Other displays are also

available: time charts, whole-class displays, subgroup displays, and

individual "fif' displays (which are displayed and described in later

chapters).
Note that the direction of inference in Fig. l.S-going from the

items to the construct-should be clearly distinguished from the di-

rection ofcausality, which is assumed to go in the opposite direction

In this figure, the arrow of causality does not go through the out-

come space or measurement model because (presumably) the con'

struct would have caused the responses regardless of whether the

measurer had constructed a scoring guide and measurement model.
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This sometimes puzzles people, but indeed it amply displays the dis-
tinction between the latent c usal link and the manifust inferenti 
link. The initial, vague link (as in Fig. 1.3) has been replaced in Fig.
1.8 by a causal link and several inferential links.
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FIG. 1.7 A student's Drolile on the LBC constructs.
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FIG. 1.8 The "four building blocks" showing the directions ofcausaliry and
inference.
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1.6 USING THE FOUR BUITDING BTOCKS TO DEVETOP

AN INSTRUMENT

Th€ account so fat apart from the LBC example, has been at quite an

abstract level. The reader should not be alarmed by this because the

next four chapters ar€ devoted, in tum, to each of the four building

blocks and provide many examples ofeach across a broad range of

contexts and subiect matters. One purpose of this introductory

chapter has been to orient the reader to what is to come'

Another purpose ofthis chapter is to start the reader thinking and

learninB about the practical process of instrument development. If

the reader wants to learn to develop instruments, it is obYious that

he or she should be happy to read through this section and carry out

the exercises and class proiects that are described in the chapters
that follow. However, even if practical experience about how to de-

velop instruments is not the aim of the reader, then this section, and

later sections like it, should still b€ studied carefully and the exer-

cises carried out fully The reason for this is that learning about mea-

surement without actually developing an instrument leaves the
reader in an incomplete state of knowledge-it is a bit like learning
how to ride a bike, cook a souffle, or luggle by reading about it in a

book without actually trying it. A gfeat deal of the knowledge is only

appreciated when you experience how it all works together It can be
dfficult to actually carry out the exercises, and certainly it takes more

dme than iust reading the book, but carrying out these exercises can
bring its own sense of satisfaction and will certainly enrich the
reader's appreciation of the complexity of measurement.

The four building blocks provide not only a path for inference

about a construct, but they can also be used as a guide to the con'
struction of an instrument to measure that construct. The next four
chapters are organized according to a development cycle based on
the fourbuilding blocks (see Fig. 1.9). They start by defining the idea
of the construct as embodied in the construct map (chap. 2), and
then mo\/e on to develop tasks and contexts that engage the con'

struct-the items design (chap. 3). These items generate responses

that are then categorized and scored-that is the outcome space
(chap. 4). The measurement model is applied to ana\ze the scored
responses (chap. 5), and these measures can then be used to reflect
back on the success with which one has measured the construct-
which brings one back to the construct map (chap. 2), so this se'
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Measrues Item
S cores

l-lc. 1.9 The instmment developmenr cycle through the four building blocks.

quence through the building blocks is actually a cycle-a cycle that
may be repeated several times. The following three chapters (6, 7,
end 8) help with this appraisal process by gathering evidence about
how the instrument works: on model fit, reliability evidence, and
ralidity evidence, respectively

Every new instrument (or even the redevelopment or adaptation
of an old instrument) must stan with an idea-the kernel of the in-
itrument, the "what" of the "what does it measure?", and the "how"

of "how will the measure be used?" When this is first being consid-
cred, it makes ^ grcLt de l of sense to look broadly to establish a
dense background of knowledge about the content and uses of the
rnstfument. As with any new developme nt, one important step is to
rnvestigate (a) the theories behind the construct, and (b) what has
been done in the past to measure this content-in particular, the
characteristics of the instrumentation that was used. Thus. a /ilera-
,ure reuieu is necessary and should be completed before going too
iar with other steps (say, before commencing the activities discussed
rn chap. 3). Hov/ever, a literature review is necessarily limited to the
rnsights ofthose who previously worked in this area, so other steps
rlso have to be taken.

At the beginning, the measurer needs to develop a small set of in-
tormants to he lp with instrument design. They should be chosen to
.pan as well as go slightly outside the usual range of respondents.
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Those outside the usual range would include (a) professionals,

teachers/academics, and researchers in the relevant areas; as well as
(b) people knowledgeable about measurement in general andlor
measurement in the specific area of interest; and (c) other people

who are knowledgeable and reflective about the area of interest

and/or measurement in that area, such as policymakers, and so on. At

this point, this group (which may change somewhat in nature oYer

the course of the instrument development) can help the measurerby
discussing experiences in the relerant area, criticizing and expand'
ing on the measurer's initial ideas, serving as guinea pigs in respond-
ing to older instruments in the area, and responding to initial item

formats. The information from the informants should ovedap that

from the literature review, but may also contradict it in parts.

1.7 RESOURCES

For an influential perspective on the idea ofa construct, see the semi-

nd article by Messick (1989) referenced eadier. A contemporary view

that builds on that perspectiYe, and one that is similar in a number of

wa),s to t}l€ current account, is given in Mislely, Wilson, Ercikan, and

Chudowsky (2003), and a similar one is found in Mislery SteinberS,

and Almond (2003).

The linkbetween the construct map and measurement model was

made explicit in two books by Vright (Wright & Stone, 1979; lvright

& Masters, 1!81), which are also seminal for the approach taken in

this book.
The BEAR Assessment System (Wilson & Sloane, 2000), which is

based on the four building blocks, has been used in other contexts

besides the LBC example given eadier (Claesgens, Scalise, Draney,

Wilson, & Stacey, 2002). Some are: (a) SEPUP's IEY curriculum (see

Wilson & Sloane, 2000), and (b) the Golden State Exams (see Wilson

& Draney, 2000).
A closely related approach is tefrned, Deuelopmental Assessment

by Geoffery Masters and his colleagues at the Australian Council for

Educational Research-examples are given in Department of Em-

ployment, Education and Youth Affairs (1997) and Masters and

Forster (1996). This is also the basis ofthe approach taken by the Or-
g^rrization for Economic Co-operation and Development's (1999)

PISA proiect.
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Many examples of construct maps across both achievement and at-
drude domains are given in the series of edited books called "Objec-

rir/e Measurement: Theory into Practice" (see Engelhard & Vilson,
1996; Wilson, r992a, r992b, 7994a, l))4b; Vllson & Engelhard,
2000; Wilson, Engelhard, & Draney 199f . Funher examples can be
found among the reference liss in those volumes.

I.8 EXERCISES AND ACIIVITIES

1. Explain what your instrument v/ill be used for and why existing
instruments will not suf0cc.

2. Read about the theoretical background to your construct. Write
a summary of the felevant theory (keep it brief-no more than
five pages).

l. Research previous efforts to develop and use instruments with
a similar purpose and ones with related, but different, pur-
poses. In many areas, there are compendia of such efforts-for
example, in the areas of psychological and educational testing,
there are series like the Mental Measurements Yearbook (Plake,
Impara, & Spies, 2003)-similar publications exist in many
other areas. Ifrite a summary ofthe alternatives that are found,
summarizing the main points perhaps in a rable (keep it brief-
no more than five pages).

4. Brainstorm possible informants for your instrument construc-
tion. Contact seyeral and discuss your plans with them-secure
the agreement of some of them to help you out as you make
progfess.

5. Try to think through the steps outlined earlier in the context of
developing your instrument, and write down notes about your
plans, including a draft timetable. Try to predict problems that
you might encounter as you carry out these sreps.

6. Share your plans and progress with others--discuss what you
and they are succeeding on and what problems have arisen.


