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Test Development

1l tests are not created equal. The creation of a good test is not a matter of chance. It is the
product of the thoughtful and sound application of established principles of rest development.
In this context, test development is an umbrella term for all that goes into the process of
creating a test,

In this chapter, we introduce the basics of test development and examine in detail the
processes by which tests are assembled, We explore, for example, ways that test items are
written, and ultimately selected for use. Although we focus on tests of the published,
standardized variety, much of what we have to say also applies to custom-made tests such as
those created by teachers, researchms, and employers.

g datest occnis n -five slages:

test tryout,

item analysis;

SAEEE .

test revision.

Once the idea for a test is conceived (test Lonceptuahzatlon), fest constriuction begins.

As we are using this term, test constructmn is a stage in the process of test development
that entaﬂs w11t1ng test items (or 1e—w11tmg or revmng eXLStmg items), as well as fonnattmg

fonn of the test has been developed, it is administered to a 1cplesentatlve samplé of
testlakers under conditions that simulate the conditions that the final version of the test
will be administered under (test tryout). The data from the tryout will be collected and
testtakers’ performance on the test as a whole and on each item will be analyzed. Statistical
procedures, referred to as item analysis, are employed to assist in making judgments about
which items are good as they are, which items need to be revised, and which items should
be discarded. The analysis of the test’s items may include analyses of item reliability, item
validity, and item discrimination. Depending on the type of test, item-difficulty level may
be analyzed as well,

refers to action taken to modify a test’s content or fmmat for the purpose of 1mp10vmg
the test’s effectiveness as a tool of measmement This action is usually based on item
analyses, as well as related information derived from the test tryout. The revised version
of the test will then be tried out on a new sample of testtakers. After the results are
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CLOSE-UP

Creating and Validating a Test of
Asexuality*

In general, and with some variation according to the source,
human asexuality may be defined as an absence of sexual
attraction to anyane at all. Estimates sugyest that approxnmately
1% . the populatlon m;ght be asexual {Bogaert, 2004). Aithough
the concept ‘of asexuality was first introduced by Alfred Kinsey
in 1948, it is only In the past decade that it has received any
substantial academic attentfon. Scholars are grappling with how
best to conceptualize asexuality. For some, asexuality is thought
of as itself, a sexual orientation {Berkey et al., 1990; Bogaert,
2004; Brotto & Yule, 2011; Brolto et al., 2010; Storms, 1978;
Yule et al., 2014). Others view asexuality more as a mental
health issue, a paraphili ia, o human sexual dysfunction {see
Bogaett, 2012, 2015).

More research on human asexuality would be helpfel.
However, researchers who design projects o explore human
asexuality face the challenge of finding qualified subjects. Perhaps
the hest source of asexual research subjects has been an online
organization called “AVEN" {an acronym for the Asexuality and
V151blhty Education Network) Located at asexuality.org, this
orgamzatlon had some 120,000 members at the time of this
writing {in May, 2016). But while the convenience of these group
members as a recruitment source is obvious, there are also
Hirmitations inherent to exclusively recruiting research pasticipants
from a single online community. For example, asexual individuals
who do not belong to AVEN are systematically excluded from such
research. It may well be that those unaffiliated asexual individuals
differ from AVEN members in significant ways. For example, these
individuals may have lived their lives devoid of any sexual
attraction, but have never construed themselves te be “asexual.”
On the other hand, persons belonging to AVEN may be a unique
group within the asexual poputation, as they have not only
acknowledged their asexuality as an identity, but actively sought
out affiliation with ofher like-minded individuals. Clearly, an
afternative recruitment procedure Is needed. Simply relying on
membership In AVEN as a credential of asexuafity is flawed. What
is needed is a validated measure to screen for human asexuality.

In response to 1his need for a test designed to screen for
human asexuality, the Asexuality ldentification Scale {AIS} was
developed (Yule et al., 2015). The AIS Is a 12-llem, sex- and

=This Close-Up was guesi-asthored by Morag A. Yule and Lori A. Brotto,
both of the Department of Obsietries & Gynaccelogy of the University of
British Columbia.

{n = 70) and asexual (7 = 139} individuals. These subjects were
selected for participation in the study through online channels
{e.g., AVEN, Craigslist, and Facehook). Subjects responded in
writing to a series of questions focused on definitions of
asexuality, sexual attraction, sexual desire, and romantic
attraction. There were no space limitations, and participants
were encouraged 1o answer in as much or as little detail as they
wished. Participant responses were examined to identify
prevalent themes, and this information was used to generate
411 muttiple-choice items. In Stage 2, these 111 items were
administered to another group of asexual {n = 165) and sexual
(n = 752) participants. Subiects in this phase of the test
development process were selected for participation through a
variety of online websites, and also through our university's
human subjects pool. The resulting data were then factos- and
item-analyzed in order to determine which items shoutd be
retained, The decision to retain an item was made on the basis
of our judgiment as to which items best differentiated asexual
from sexual participants, Thirty-seven items were selected based
on the results of this tem selection process. In Stage 3, these 37
jtems were administered to another group of asexual (n = 316}
and sexual (n = 926) participanis. Here, subjects were selected
through the same means as in Stage 2, but also through
websites that host psychological online studies. As in Stage 2,
the items were analyzed for the purpose of sefecting those ltems
that best loaded on the asexual versus the sexual factors, Of the
37 original items subjected to item analysis, 12 items were
retained, and 25 were discarded.

In erder to determine construct vahdlty, psychometrlc
validation on the 12-item AIS was conducted using data from: the
same partlmpants in Stage 3. Known-groups validity was
estabiished as the AIS tota score showed excellent ability to
distinguish between asexual and sexual subjects. Specifically, a
cut-off score of 40/60 was found to identify 93% of seif-identified
asexual individuals, while excluding 95% of sexual individuals, In
order to assess whether the measure was useful over and above
already-available measures of sexual orientation, we compared
the AIS to an adaptaiion of a previously established measure of
sexual orientation {Klein Scale; Kiein & Sepekoff, 1985).
tncremental validity was established, as the AIS showed only
moderate correlations with the Klein Scale, suggesting that the AIS
is a better predictor of asextality compared to an existing
measure. To determine whether the AlS correlates with a construct
that is thought to be highly related to asexuality {or, lack of sexuat
desire), convergent validity was assessed by correlating total AlS

{continued)
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group administrations of this test? Will the test be designed for or amenable to computer
administration? How might differences between versions of the test be reflected in test scores?

n  What is the ideal formar of the test? Should it be true—false, essay, multiple-choice, or
in some other format? Why is the format selected for this test the best format?

® Should more than one form of the test be developed? On the basis of a cost-benefit
analysis, should alternate or parallel forms of this test be created?

m  What special iraining will be required of test users for administering or interpreting the
test? What background and qualifications will a prospective user of data derived from
an administration of this test need to have? What restrictions, if any, should be placed
on distributors of the test and on the test’s usage?

m  What types of responses will be required of iesttakers? What kind of disability might
preclude someone from being able to take this test? What adaptations or accommedations
are recommended for persons with disabilities?

. Who benefits from an administration of this test? What would the testtaker learn, or
how might the testtaker benefit, from an administration of this test? What would the test
user learn, or how might the test user benefit? What social benefit, if any, derives from
an administration of this fest?

» s there any potential for harm as the result of an administration of this test? What
safeguards are built into the recommended testing procedure to prevent any sort of harm
to any of the parties involved in the use of this test?

» How will meaning be atiributed to scores on this fest? Will a testtaker’s score be
compared to those of others taking the test at the same time? To those of others in a
criterion group? Will the test evaluate mastery of a particular content area?

This last question provides a point of departure for elaborating on issues related to test
development with regard to norm- versus criterion-referenced tests,

appwdches to test developmcnt and individual item anaIyses are necessary, dependmg upon
whether the finished test is designed to be norm-referenced or criterion-referenced. Generally
speakmg, for example, a good item on a norm- refe1enced achievement test is an item for Whlch

item incorrectly. On a criteuon—onented test, this same pattern of results may occur: High
scorers on the test get a particular item right whereas low scorers on the test get that
same item wrong. However, that is not what makes an item good or acceptable from a
criterion-oriented perspective. Ideally, each item on a crilerion-oriented test addresses the issue
er the testtaker—a would be physmmn, engmeel, piano studcnl or whoevel—has met

class” does not count and is often irrelevant. Although we can envision exceptlons to this
génieral rule, norm-referenced comparisons typically are insufficient and inappropriate when
knowledge of mastery is what the test user requires.

Criterion-referenced testing and assessment are commonly employed in licensing contexts,
be it a license to practice medicine or to drive a car, Criterion-referenced approaches are also
employed in educational contexts in which mastery of particular material must be demonstrated
before the student moves on to advanced material that conceptually builds on the existing base
of knowledge, skills, or both.

In contrast to techniques and principles applicable to the development of norm-referenced
tests {many of which are discussed in this chapter), the development of criterion-referenced
instruments derives from a conceptualization of the knowledge or skills to be mastered. For
purposes of assessment, the required cognitive or motor skills may be broken down into

Chapter 8: Test Development 233
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calibrated and by which numbers (or other indices)—scale values—are assigned o d1ffe1ent
amounts 'of the trait, attrlbute, or characieristi > being | measuled

Historically, the prolific L. L. Thurstone (Figure 8-2) is credited for being at the forefront
of efforts to develop methodologically sound scaling methods. He adapted psychophysical
scaling methods to the study of psychological variables such as attitudes and values (Thurstone,
1959; Thurstone & Chave, 1929). Thurstone’s (1925) article entitled “A Method of Scaling
Psychological and Educational Tests” introduced, among other things, the notion of absolute
scaling—a procedure for obtaining a measwre of item difficulty across samples of testtakers
who vary in ability.

Types of scales  Tn common parlance, scales are instruments used to measure something, such
as weight. In psychometrics, scales may also be conceived of as instraments used to measure.
Here, however, that something being measured is likely to be a trait, a state, or an ability. When
we think of types of scales, we think of the different ways that scales can be categorized. In
Chapter 3, for example, we saw that scales can be meaningfully categorized along a continuum
of level of measurement and be referred to as nominal, erdinal, interval, or ratio. But we might
also characterize scales in other ways.

If the testtaker’s test performance as a function of age is of crmcal interest, then the test
might be referred to as an age-based scale. If the testtaker’s test performance as a function of
g1ade is of critical interest, then thc ‘test rmght be referred to as a grade-based scale. It all raw
) 1 to 9 then the test
might be referred 1o as a stanine scale. A scale nught be described in still other ways. For
example, it may be categorized as umdmzemwnal as opposed to mulfidimensional. It may be
categorized as compammfe as opposed to categoncal This is just a samp!mg of the various
ways in which scales can be categorized.

Given that scales can be categorized in many different ways, it would be reasonable to
assume that there are many different methods of scaling. Indeed, there are; there is no one
method of scaling. There is no best type of scaie Test developers scale a test in the manner
they believe is optimally suited to their conception of the measurement of the trait (or whatever)
that is being measured.

Figure 8-2
L. L, Thurstone {1887-1955)

Among his many achievements in the area of scaling
was Thursione’s (1927) influential article “A Law
of Comparative Judgment.” One of the few “laws”
in psychology, this was Thurstone’s proudest
achievement (Nunnally, 1978, pp. 60-61). Of course,
he had many achievements froin which to choose.
Thurstone’s adaptations of scaling methods for use
in psychophysiological research and the study of
attitudes and values have served as models for
generations of researchers (Bock & Jones, 1968).
He is also widely considered to be one of the
primary architects of modern factor anatysis.

© George Skadding/Time LIFE Pictures Collection/Getty Images
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30 situations are always justified). Because the final test score is obtained by summing the
ratings across all the ifems, it is termed a swummative scale.

One (ype of summative rating scale, the Likert scale (Likert, 1932), is used extensively
in psychology, usually to scale attitudes. Likert scales are relatively easy to construct. Each
item presents the testtaker with five alternative responses (sometimes seven), usually on an
agree—disagree or approve-disapprove continuum. I Katz et al. had used a Likert scale, an
item on their test might have looked like this:

Cheating on taxes if you have a chance,

This is (check one):

never rarely sometimes usually always
justified justified justified justified justified

Likert scales are usually reliable, which may account for their widespread popularity.
Likert (1932) experimented with different weightings of the five categories but concluded that
assigning weights of 1 (for endorsement of items at one extreme) through 5 (for endorsement
of items at the other extreme) generally worked best.

The use of rating scales of any type results in ordinal-level ~
data. With reference to the Likert scale item, for example, ifthe JU ST THINK

response never justified is assigned the value 1, rarely justified  \nyour opinion, which version of the Morally
the value 2, and so on, then a higher score indicates greater  pehatable Behaviors Scale is optimal?

permissiveness with regard to cheating on taxes. Respondents

could even be ranked with regard to such permissiveness.

However, the difference in permissiveness between the opinions of a pair of people whe scored
2 and 3 on this scale is not necessarily the same as the difference between the opinions of a
pair of people who scored 3 and 4.

Rating scales differ in the number of dimensions underlying the ratings being made. Some
rating scales are unidimensional, meaning that only one dimension is presumed to undetlie the
ratings. Other rating scales are multidimensional, meaning that more than one dimension is
thought to guide the testtaker’s responses. Consider in this context an item from the MDBS-R
regarding marijuana use. Responses to this item, particularly responses in the low to middle
range, may be interpreted in many different ways. Such responses may reflect the view (a) that
people should not engage in illegal activities, (b} that people should not take risks with their
health, or (c) that people should avoid activities that could lead to contact with a bad crowd.
Responses to this item may also reflect other attitudes and beliefs, including those rélated to
documented benefits of marijuana use, as well as new legislation and regulations, When mare
than one dimension is tapped by an item, multidimensional scaling techniques are used to
identily thc dimensions
Testtakers are presentecl with pairs of stunuh (two photographs ‘two ()b_]ECtS two statements),
which they are asked to compare. They must select one of the stimuli according to some
rule; for example, the rule that they agree more with one statement than the other, or the
rule that they find one stimulus more appealmg than the othel Had Katz et al. used the
method of paired comparisons, an item on their scale might have looked like the one that
follows,

Select the behavior that you think would be mare justified:

a. cheating on taxes if one has a chance

b. accepting a bribe in the course of one’s duties

Chapter 8: Test Development 237
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All the foregoing methods yield ordinal data. The method of equal-appearing intervals,
first described by Thurstone (1929), is one scaling method used to obtain data that are presumed
to be interval in nature. Again using the example of attitudes about the justifiability of suicide,
let’s outline the steps that would be involved in creating a scale using Thurstone’s equal-
appearing intervals method.

1. A reasonably large number of statements reflecting positive and negative atfitudes
toward suicide are collected, such as Life is sacred, so people should never take their
own lives and A person in a great deal of physical or emotional pain may rationally
decide that suicide is the best available option.

2. Judges (or experts in some cases) evaluate each statement in terms of how strongly it
indicates that suicide is justified. Each judge is instructed to rate each statement on a scale
as if the scale were interval in nature. For example, the scale might range from 1 (the
statemnent indicates that suicide is never justified) to 9 (the statement indicates that suicide is
always justified). Judges are instructed that the 1-t0-9 scale is being used as if there were an
equal distance between each of the values—that is, as if it were an interval scale. Judges are
caufioned to focus their ratings on the statements, not on their own views on the matier.

3. A mean and a standard deviation of the judges’ ratings are calculated for each statement.
For example, if fifteen judges rated 100 statements on & scale from 1 to 9 then, for each of
these 100 statements, the fifteen judges’ ratings would be averaged. Suppose five of the
judges rated a particular item as a 1, five other judges rated it as a 2, and the remaining five
judges rated it as a 3. The average rating would be 2 (with a standard deviation of 0.816).

4. Ttems are selected for inclusion in the final scale based on several criteria, including
(a) the degree to which the item contributes to a comprehensive measurement of the
variable in question and (b} the test developer’s degree of confidence that the ifems
have indeed been sorted into equal intervals. Itemn means and standard deviations are
also considered. Items should represent a wide range of attitudes reflected in a variety
of ways. A low standard deviation is indicative of a good item; the judges agreed about
the meaning of the item with respect to its reflection of attitudes toward suicide,

5. The scale is now ready for administration. The way the scale is used depends on the
objectives of the fest situation. Typically, respondents are asked to select those statements
that most accurately reflect their own attitudes. The values of the items that the respondent
selects (based on the judges’ ratings) are averaged, producing a score on the test.

The method of equal-appearing intervals is an example of a scaling method of the direct
estimation variety. In contrast to other methods that involve indirect estimation, (here s no
need to transform the testtaker’s responses into some other scale.

The particular scaling method employed in the development of a new test depends on
many factors, including the variables being measured, the group for whom the test is intended
(children may require a less complicated scaling method than adults, for example), and the
preferences of the test developer.

Writing lieins

In the grand scheme of test construction, considerations related to the actual writing of the
test’s items go hand in hand with scaling considerations. The prospective test developer or item
writer immediately faces three questions related to the test blueprint:

®  What range of content should the items cover?

s Which of the many different types of item formats should be employed?

m  How many items should be written in total and for each content area covered?

Chapter 8: Test Development 239
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Three types of selected-response item formats are multiple-choice, matching, and rrue—
false, An item written in a multiple-choice format has ihree elements: (1} a stern, (2) a correct
aitematwe or optlon and (3) several incorrect alternatives or options varlously rﬁferled to as
dtsnacrms or foils. Two illustrations follow (desplte the fact that you are probably all too
familiar with multiple-choice items).

Item A
“Stem —> A psychological test, an interview, and a case study are:
Correct alt., — a. psychological assessment tools
b. standardized behavioral samples
Distractors — |:c. reliable assessment instruments
d. theory-linked measures

Now consider Item B:
[tem B

A good multiple-choice item in an achievement test:

has one correct alternative

has grammatically parallel alternatives

has alternatives of similar length

has alternatives that fit grammatically with the stem

includes as much of the item as possible in the stem to avoid unnecessary repetition
avoids ridiculous distractors

is not excessively long

all of the above

none of the above

TTEmR e s FR

If you answered “h” to Item B, you are correct. As you read the list of alternatives, it may
have occurred to you that Item B violated some of the rules it set forth!

In a matching item, the testtaker is presented with two columns: premises on the left and
responses on the right. The testtaker’s task is to determine which response is best associated
W1th ‘which premise For very young testtakers the instroctions lel direct l:hem o dlaw a hne

wrlte a letter or numbm as a response Here s an example of a matchmg item one m1ght see
on a test in a class on modern film hlstory

Directions: Match an actor’s name in Column X with a film role the actor played in
Column Y. Write the letter of the film role next to the number of the corresponding actor,
Each of the roles listed in Column Y may be used once, more than once, or not at all.

Column X Colunm Y
1. Matt Damon a. Anton Chigurh
2. Javier Bardem b, Max Styph
3. Stephen James ¢. Storm
4, Michael Keaton d. Jason Bourne
5. Charlize Theron e. Ray Kroc
6. Chris Evans f. Jesse Owens
7. George Lazenby g. Hugh (“The Revenant”) Glass
8. Ben Affleck h. Steve (“Captain America™) Rogers
9. Keanu Reeves i. Bruce (Batman) Wayne
10. Leonardo DiCaprio j. Alleen Wuornos
11. Halle Berry k. James Bond
1. John Wick
m. Jennifer Styph
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Moving from a discussion of the selected-response format to the constructed variety, three
A completmn ftem requlres the examinee to p10v1de a wmd or phldSB that cornpletcs a’
sentence, as in the following example:

The standard deviation is generally considered the most useful measure of

A good completion item should be worded so that the correct answer is specific. Completion
items that can be correctly answered in many ways lead to scoring probléms. "(The correct
completion here is var mbthly} An alternative way of constructing this question would be as
a short-answer item:

What descriptive statistic is generally considered the most useful measure of variability?

A completion item may also be referred to as a short-answer item. It is desirable for
completion or short-answer items fo be written clearly enough that the festtaker can respond
succinctly—hat is, with a short answer. There are no hard-and-fast rules for how short an
answer must be to be considered a short answer; a word, a term, a sentence, or a paragraph
may qualify. Beyond a paragmph or two ‘the item is more p1opeﬂy 1efeucd o as an essay
item, We may define an essay item as a test item that requires the testtaker to respond to a
question by wntmg a composition, typically one that demonstrates recall of facts, understanding,
analysis, and/or interpretation.

Here is an example of an essay item:

Compare and contrast definitions and techniques of classical and operant conditioning. Include
examples of how principles of each have been applied in clinical as well as educational settings.

An essay item is useful whcn the test developer wants the examinee to demonstxate a depth

items such as the short-answer item, the essay questmn not only peumtq the 1estatmg of learned
material but also allows for the creative integration and expression of the ‘material in the
test[aker s own words Thc skﬂls tapped by essay 1tems are dlfferent fiom those tapped by

item is that it tends o focus on a more limlted area than can be covcred in the same amount
of time when using a series of 5eiec[ed -response. items or completion items Another potential

academic classroom settings, is p1esented n Tabl_t;__S-m.‘,

Writing items for computer administration A number of widely available computer programs
are designed fo facilitate the construction of tests as well as their administration, scoring, and
interpretation, These programs typically make use of two adyantages of digital media: the
ability to store items in an item bank and the ability to individualize testing 1h10ugh a techmque
called atem branchmg
who regularly teach a pa:tlculal course somefimes create their own item bank of quesuons that
they have found to be useful on examinations, One of the many potential advantages of an item
bank is accessibility to a large number of test items conveniently classified by subject area, item -
statistics, or other variables. And just as funds may be added to or withdrawn from a more
traditional bank, so items may be added to, withdrawn from, and even modified in an item bank.
A detailed description of the process of des1gnmg an item bank can be found through the
Instructer-Resouréesawithin: @annect, in OOBAL-8-B1, “How to ‘Tund’ an Item Bank.”

The term computerized adaptive testing (CAT) refers to an interactive, computer-
administered test-taking process wherein items presented to the testtaker are based in part on the
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The advantages of CAT have been well documented (Weiss & Vale, 1987). Only a sample
of the tatal number of items in the item pool is administered to any one testtaker, On the basis
of previous response patterns, items that have a high probability of being answered in a
particular fashion (“correctly” if an ability test) are not presented, thus providing economy in
terms of testing time and total number of items presented. Computerized adaptive testing has
been found to reduce the number of test items that need to be administered by as much as
50% while simultaneously 1educing measurement error by 50%.

ninth- gradeL However, testtakers who have not yet achieved such ability might fail all of the
items; because of the floor effect, the test would not provide any guidance as to the relative
mathematical ability of testtakers in this group. If the item bank contained some less difficult
items, these could be pressed into service to minimize the floor effect and provide discrimination
among the low-ability testtakers.

As you might expect, a ceiling effect 1‘efers lo the

JUST THIRNK

testtakexs at the ‘hig

being measmed Returning to our example of the minth-grade  test of integrity might occur when the sampte
mathematics tést, what would happen if all of the testtakers  of testtakers consisted of prison inmates

answered all of the items correctly? It is likely that the test user  convicted of fraud.

would conclude that the test was too easy for this group of

testtakers and so dlscummatmn was impaired by a ceﬂmg

effect If the item bank contained some items that were more difficult, these could be used
to minimize the ceiling effect and enable the test user to better discriminate among these

high-ahility testtakers.

endiof the ablhty, trait, or other.attribute  provide an example of how a fioor effect in a

The ability of the computer to tailor the content and order
of presentdtlon of test items on the basis of responses fo AUST THINK . . .

prev_u_) 5 ltems is 1efer1cd to as item blanchmg. A computer Provide an exampte of a ceiling effectIna
test that measures a personality trait.

dlfflculty levels can be p10g1arnmed to present items according
to an algorithm or rule. For example, one rule might be “don’t
p1esent an item of the next difficulty 1evel untﬂ two consecutlve items of the cur rent d1ff1culty

items of a given level.of dﬁﬁculty have been answered mcmrectiy Alter nahvely, the pattern
of items to which the testtaker is exposed mlght be based not on the testtaker’s response to
preceding items but on a random drawing from the total pool of fest items. Random
presentation of items reduces the ease with which testtakers can memorize items on behalf
of future testtakers. )

Item-br anchmg technology may be applied when constructing tests not only of achievement
but also of personality. For example, if a respondent answers an item in a way that suggests
he or she is depressed, the computer might automatically probe for depression-related symptoms
and behavior. The next item presented might be designed to probe the respondents’ sleep
patterns or the existence of suicidal ideation.

Ttem-branching technology may be used in personality tests
to recognize nompurposive or inconsistent responding. For JUST THINK . . .

example, on a computer-based true—false test, if the examinee
responds frue to an item such as “I summered in Baghdad last
year,” then there would be reason to suspect that the examinee
is responding nonpurposively, randomly, or in some way other

Try your hand at writing a couple of true—false
ftemns that could be used to detect nonpurposive
or random responding on a personalty test.

Chapter 8: Test Development 245




JISUIRINSEAA] [291T0[0L2AS] JO 9aUIDE 21T, I Hud 9bz

ST 159] © JI ‘ardurexs 1oy sy, pauﬁrsap SBA\ 153) 1) WOUM 10_1 e[doad a1 O syadsal’ [PonLID
UF JE[IUIS Q¢ oym adoad wo o pgm aq pinoys 1sa) aYf, 1991 9q1 mo An [[IM 1odopoaap 159)

oy “padoreAap 3q [T 1831 oY) JO UOTSIS TRULY B YoIjM IO} Suialr Jo jood ¥ pajsald Surary

mohig is91

“oL1} 1891 81 dajs 1¥au 9] ‘UCTIEASTUTIUPR JOJ 1893 2y Jo )jeip sy ay) amwdaxd o1 Awssanau
aspa SuIA1oA0 oUOp SBY PUE [opowW SULI00S B O Paproap suy Jedo[eAsp 159] 2Ip 20UQ)

 JUSHIDASIYIR 10J Pl s,auef uey Joysiy

ST JUOTIAASILOR JOf PAsU S UGS, SN JUSWISJE)S B YIIM SI9YB)Isa) om) aredwon o1 ‘opdurexs 0]

‘ojerdorddeul oq prnom 11 159 pa10ds A[oantesdr ue Jo SISk 9y) uo suosLRAWOod [EAPIATPUI-I)UT

merp o) ojeridoadde oq jou pmom 1] , UOHRLIJ® I0] PIay SFY ULl JAUSIY S1 JUOUWOAITYOR 10]

paou suyor,, :ajdwexs UB SAIA[] I9YENSD) JYJ JNOGER SUOISN[OUDD [BNPTAIPUI-BHUI KJHO
MeIp 03 aqissod og prnom 1t 9sa1 Hieuosmad patoos Apaanesdr ue yons Jo SISeq Y1 UQ

‘dnoid v a1ojeq N[B) ® SUIAIS uOYM SNOATIU [A3) |

"Bunpewos Je [y T uagam passardap o9y |

(SOATISIUA] JO N1} 91010,, ST [OIJM 2180Ipul pinom sjuapuodsal o} UsIgMm 0] ‘wmir
20TOTO-Padio} SYi-SddH ue jo a[diues » sf S19H "o19m sosuodsal oy ogeisap AJ[RL0S MOy
JO swiw] Ul uaeAInba oM S)USluLIe)S oM) 1) JEY3 PIJROIPUI PRY SPIBMPH AQ (DIBSSal JOLI]
"SJUSLUSIRIS 0M] JO au0 A[Uo 0) ou 10 §ad 10 a5)pf 30 2141 TOMSUR 0] |, Paoio],, dam siuapuodsar
1eql qons Aem v oul sjuawmeleys Jo saed (fg Jo 1591 SIg pajonysuco sprempy uonendod
[erouad o1 BT PadU Jet Jo Suens pammsald o) 01 9ANBIST PIST S I9NeNss] € Jo yifuans o)
U0 UOTIEULIOTUL P[a14 JOU S30P 1891 S, “193e31S9) 9} JO Spasu Joylo Jo ySusns o) 01 uoke|al
up spasu snotieA Jo q13usns ay) uo UoNEWIoIT splard welsds Suwoos sanesdl SddH QYL
'spastl fearSoronoisd JuarayIp Jo WSUODS SATIRIAN DU} SANSYSIU 0] PouSIsep s1 YoM (SIJH)
IMnPatdg 30Ul [RUOSIAJ SpIempy i) pa[les 1591 Afeuosad v ‘apdurexs 107 “Toplsuo.)

"1S9) ouIes
JET) UMITA 2]BD8 JOYIOUR O} 183] B UMM JBOS 90 U0 27005 5.403enss) v Sunmdwoo s
Su1109s aapesdr ur 541103fqo [8o1d4) Y "S[OPOW SSB[D JO SANB[NIIND TOUNQ WO O[RUCHBI UL
Arreotpesr suredap ‘Fupioos sanpsd) ‘Tapowt Sulioos IR} sisouSerp oywads v 107 £1jenb o)
swoldwids Jo Joqunu UIB1PI B JIGIYXS ISOW STENPIAIPUL WAIOYM SWENSAS onsouSeip amuos
Aq pasn st yoeordde swyj, “Aem owos ur tepiuns Ajqewnserd sT sesuodsor jo uxaned osogm
SIAYRISS] 1IN0 YHam A1089)8d Io sseo Je[nonred g ul Juawoorjd presol 1Ipars uies sasuodsal
1oyuyse) ‘(Burreds £1033)ed se 0] porragar osfe) do Surioos ssepp Lojdwa ey s189) Uf
Pnnsuod agnonied B o) preSal ynm 1pan
ATTR[TMLIND SUTED JOXRIISA) 21 ‘Ao Ie[norled 2 ul opeur sws)l p1agie; 0] osuodsal ayensa) yors
104 -amseawr o) spodmd 1591 ) 1BY) OHSLIAIIRIBYD JOI0 10 ey ‘AN[IQE I UO ST JayENsa)
Ayl 1eyS1y |y I8 O WO 21008 Y} JYSTIY AT LI SI JSO) PaI0ds A[PANE[MWND B UT 9]0 o)
‘“Aqreatd&y, ‘Tepowr sanwinwng oy) st—oido) pue Aordurs sit o) ‘Led wr ‘Surmo—Auounuod
Jsoul pesn papoil 2yl sdeijla] ‘pesiAop uoeq JABY sjopow Surioos 1s9) juerayp AuBp

Sualf Su008

‘uaAId st osuodsar
oatsodind e [pun pasooid o) Sutsnyes Aq UaA9 1o nyaies aijow 9q o) Juspuodsar oy Sumsuompe
Aq “opdwexs Joy—Aem poquosard v ur puodsar o) peurmerford aq Aew 1 ‘usaned ssuodsor
aarsodinduou e azrugossr teindwos sy PIROYS Tjom SE JUSISUOIUT Furaq 1 juopuodsar oy s
W Ul U Joje[ Wyl [BORUSPT Ay 0 2571 spuodsar yrapuodsar awws o) J1 puy Kpumusd uey



designed Io aid in decisions regarding the selection of corporate employees with management
potential at a certain level, it would be appropriate to try out the test on corporate employees
at the targeted level.

Equally important are questions about the number of people on whom the test should be
tried out. An informal rule of thumb is that there should be no fewer than 5 subjects and
preferably as many as 10 for each item on the test. In general, the more subjects in the tryout
the better. The thinking here is that the more subjects employed, the weaker the role of chance
in subsequent data analysis. A definite risk in using too few subjects during test iryout comes
during factor analysis of the findings, when what we might call phantom factors—factors that
actually are just artifacts of the small sample size—may emerge.

The test iryout should be executed under conditions as
identical as possible to the conditions under which the JUST THINK
standardized test will be administered; al! instructions, and
everything from the time limits allotted for completing the
test to the atmosphere at the test site, should be as similar
as possible. As Nunnally (1978, p. 279) so aptly phrased it,
“If items for a personality inventory are being administered
in an atmosphere that encourages frankness and the eventual test is fo be administered in
an atmosphere where subjects will be reluctant to say bad things about themselves, the
itemn analysis will tell a faulty story.” In general, the test developer endeavors o ensure
that differences in response to the test’s items are due in fact to the items, not to extraneous
factors.

In Chapter 4, we dealt in detail with the important question “What is a good test?” Now
is a good time to raise a related question.

What Is a Good Item?

Pseudobulbar affect (PBA) is a neurological disorder characterized by frequent and involuntary
outhursts of laughing or crying that may or may not be appropriate to the situation. In one
study of velerans with tranmatic brain injury, the researchers asked whether the respondents
had ever experienced exaggerated episodes of laughing or crying. The subjects’ responses to
this single item were critically important in identifying persons who required more thorough
clinical evaluation for PBA symptoms (Rudolph et al, 2016). By any measure, this single
survey item about exaggerated laughing or erying constituted, for the purposes of the evaluation,
“a good item.”

In the same sense that a good test is reliable and valid, a good test item is reliable and
valid, Further, a good test item he]p*; to discriminate testtakers That is, a good test item is
one that is answered correctly (or in an expected mannel) by high scorers on the test as a
whole. Certainly in the context of academic achievement testing, an item that is answered
mconectly by high Scorers on the test as a Whole is probably not a good item. Conversely,
good e
the way, also the case that an item that is answered ceuectly

How appropriate would it be to try out a
“management potential” test on a convenience
sample of introductory psychology students?

by low scorers on the test as a whole may not be a good itern.
How does a test developer identify good items? After the JUST THINK

first draft of the test has been administered to a representative el do a hit more than think: Write one good

group of exammees the test developer anaiyzes test scores and
scr utmy that the test data can poten’ually undel go at thls”p'omt
are referred to collectwely as item analysm. Although item
analysis tends to be regarded as a _quantitative endeavor, it may
also be quahtatlve as we shall see.

item in any format, along with a brief
explanation of why you think it is a good item,
The item should be for a new test you are
developing catled the American History Test,
which will be administered to ninth-graders.
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e

statistic provides not a measure of the percent of people passing the item but a measure of the
percent of people who said yes to, agreed with, or otherwise endorsed the item.

An index of the difficulty of the average test item for a
particular fest can be calculated by averaging the item-difficulty
indices for all the test’s items. This is accomplished by summing
the item-difficulty indices for all test items and dividing by the total
number of items on the test. For maximum discrimination among
the abilities of the testtakers, the optimal average item difficulty is

JUST THINK . . .

Create an achievement test item having to
do with any aspect of psychological testing
and assessment that you believe would yield

approximately .5, with individual items on the test ranging in  @pof 0 if administered to every member of

difficulty from about .3 to .8, Note, however, that the possible  Your class.

effect of guessing must be taken into account when considering

items of the selected-response variety. With this type of item, the optimal average item difficulty
is usunally the midpoint between 1.00 and the chance success proportion, defined as the probability
of answering correctly by random guessing. In a true-false item, the probability of guessing
correctly on the basis of chance alone is 1/2, or .50. Therefore, the optimal item ditficulty is halfway
between .50 and 1.00, or .75. In general, the midpoint representing the optimal item difficulty is
obtained by summing the chance success proportion and 1.00 and then dividing the sum by 2, or

S+1.00=15
1.5
5 =.60

Faor a five-option multiple-choice item, the probability of guessing correctly on any one item
on the basis of chance alone is equal to 1/5, or .20. The optimal item difficulty is therefore .60:

204 1.00=1.20

—=— 6
=60

The Item-Reliability Index

The item-reliability index provides an indication of the internal consistency of a test
(Figure 8-4); the higher this index, the grt the test s mtemal _consistency, This index

is equal to the ploduct of the Ltem -score standﬁld dev1atmn (s) and the coxrelatlon ()
betwecn the 1tem score and the total test score.

+5E .
- . ]
5 4
B . T
% ot L] .
; * . .
[} L]
E .
g L I
w s *
5 ce
= Best items for
maximizing internal-
' consistency reliability
-
Figure 8-4
0 i ! Maximizing Internal-Consistency
-5 ¢ +.5 Reliability

ltem-reliability index Source: Allen and Yen {1979).
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Best items for
maximizing criterion-
+5 |- related validity
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Figure 8-5
o . ; Maximizing Criterion-Related
-5 0 +5 Valldity
ltem-reliability index Source: Allen and Yen (1979).

question) tend to score very high on the item (indicating that they are very high on the trait
in question—contrary to what the test as a whole indicates).

The ltem dxscrlmmatmn mdex isa measure of 1tem dlSLllmlnatlDﬂ symbolized by a
pelformance on a pa1t1cular item with pelformance in the upper dIld lower regions of a
distribution of continuous test scores. The optimal boundary lines for what we refer to as
the “upper” and “lower” areas of a distribution of scores will demarcate the upper and lower
27% of the distribution of scores—provided the distribution is normal (Kelley, 1939). As
the distribution of test scores becomes more platykurtic (flatter), the optimal boundary line
for defining upper and lower increases to near 33% (Cureton, 1957). Allen and Yen (1979,
p. 122) assure us that “for most applications, any percentage between 25 and 33 will vield
similar estimates >
of high scorers dnsweung an item corl ect}y and the p10p01t10n of iow score1s answerlng
the 1tem couectly, the hlghel he value of d, the g1eate1 the numbel of high SCOTETS

it mdlcates that low scoung cxammeés are more likely to answer the item conectly thdl‘l
high- sconng examinees. This 51tuat10n calls for some action such as revising or ehmmatmg
the item.

Suppose a history teacher gave the AHT to a total of

119 students who were just weeks away from completing JUST THINK . . .

ninth grade. The teacher isolated the upper (I/} and lower
(L) 27% of the test papers, with a total of 32 papers in each
group. Data and item-discrimination indices for Items 1
through 5 are presented in Table 8-2. Observe that 20

Write two items on the subject of test
development, The first item to be one that
you will predict will have a very high ¢, and
the second to be one that you predict will

testtakers in the U group answered Item 1 correctly and that  have a high negative d.

16 testtakers in the L group answered Item 1 correctly. With

an item-discrimination index equal to .13, Item 1 is probably

a reasonable item because more U-group members than L-group members answered it
correcily. The higher the value of d, the more adequately the item discriminates the
higher-scoring from the lower-scoring testtakers. For this reason, Item 2 is a better item
than Item 1 because Item 25 item-discrimination index is .63. The highest possible value
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Alternatives
Ttem 3 a b 4 d e
U 0 0 32 0 0
L 3 2 22 2 3

Irem 3 indicates a most desirable pattern of testtaker response. All members of the U group
answered the item correctly, and each distractor attracted one or more menbers of the L group.

Alternatives
Ttem 4 a +¢b c d e
U 5 15 0 3 7
L 4 5 4 4 14

Item 4 is more difficult than Item 3; fewer examinees answered it correctly, Still, this item
provides useful information because it effectively discriminates higher-scoring from lower-scoring
examinees. For some reason, one of the alternatives (“e”) was particularly effective—perhaps
too effective—as a distractor to students in the low-scoring group. The test developer may wish
to further explore why this was the case.

Alternatives
Item 5 a b c #d e
Uv 14 0 0 5 13
L 7 0 0 16 9

Item 35 is a poor item becanse more L group members than {7 group members answered
the item correctly. Furthermore, none of the examinees chose the “b” or “¢” distractors.

Before moving on to a consideration of the use of item-characteristic curves in item
analysis, let’s pause to “bring home” the real-life application of some of what we have discussed
so far. In his capacity as a consulting industrial/organizational psychologist, our featured test
user in this chapter, Dr. Scott Birkeland, has had occasion to creaie tests and improve them
with item-analytic methods. He shares some of his thoughts in his Meer an Assessment
Professional essay, an excerpt of which is presented here.

Itemm-Characteristic Curves

As you may have surmised from the introduction to item response theory (IRT) that was
presented in Chapter 5, IRT can be a powerful tool not only for understanding how test items
perform but also for creating or modifying individual test items, building new tests, and
revising existing tests. We will have more to say about that fater in the chapter. For now, let’s
review how item-characteristic curves (ICCs) can play a role in decisions about which items
are working well and which items are not. Recall that an item-characteristic curve is a graphic
representation of item difficulty and discrimination, -
Figure 8-6 presents several ICCs with ability plotted on the horizontal axis and probability
of correct response plotted on the vertical axis, Note that the extent to which an item discriminates
high- from low-scoring examinees is apparent from the slope of the curve. The steeper the slope,
the greater the ifem discrimination. An item may also vary in terms of its difficulty level. An
easy item will shift the ICC to the left along the ability axis, indicating that many people will
likely get the item correct. A difficult item will shift the ICC to the right along the horizontal
axis, indicating that fewer people will answer the item correctly. In other words, it takes high
ability levels for a person to have a high probability of their response being scored as correct.
Now focus on the item-characteristic curve for Item A. Do you think this is a good item?
The answer is that it is not. The probability of a testtaker’s responding correctly is high for
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Figure 8-6
Some Sample Item-Characteristic Curves

For simplicity, we have omitted scale values for the axes. The vertical axis in such a eraph lsis
grap
probability of correct response in values ranging from 0 fo 1. Values for the horizontal axis, which we
have simply labeled “ability,” are 1otal scores on the test. In other sowrces, you may find the vertical
pLy ¥ )
axis of an ifem-characteristic curve labeled something like “proportion af examinees who respond
correctly to the item” and the horizontal axis labeled “total test score.”

Source: Ghisclii et al, (1981).

excellent discriminative ability and would be useful in a test designed, for example, to select
applicants on the basis of some cutoff score. However, such an item might not be desirable in
a test designed to provide detailed information on testtaker ability across all ability levels. This
might be the case, for example, in a diagnostic reading or arithmetic test.
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to identify biased test items. In fact, evidence suggests that the choice of item-analysis method
may affect determinations of item bias (Ironson & Subkoviak, 1979).

Item-characteristic curves can be used to identify biased items. Specific items are
identified as biased in a statistical sense if they exhibit differential item functioning.
Differential item functioning is exemplified by different shapes of item-characteristic
curves for different groups (say, men and women) when the two groups do not differ in
total test score (Mellenbergh, 1994). If an item is to be considered fair to different groups
of testtakers, the item-characteristic curves for the different groups should not be
significantly different:

The essential rationale of this ICC criterion of item bias is that any persons showing the same
ability as measured by the whole test should have the same probability of passing any given
item that measures that ability, regardless of the person’s race, social class, sex, or any other
background characteristics. Tn other words, the same proportion of persons from each group
should pass any given item of the test, provided that the persons all earned the same total score
on the test, (Jensen, 1980, p. 444)

Establishing the presence of differential item functioning requires a statistical test of the
null hypothesis of no difference between the item-characteristic curves of the two groups. The
pros and cons of different statistical tests for detecting differential item functioning have long
been a matter of debate (Raju et al., 1993). What is not a matier of debate is that items

exhibiting significant difference in item-characteristic curves
must be revised or eliminated from the test. If a relatively large JUST THINK . . .
number of items biased in favor of one group coexist with

approximately the same number of items biased in favor of
another group, it cannot be claimed that the test measures the
same abilities in the two groups. This is true even though overall

Write an item that is purposely designed to be
biased In favor of one group over another.
Members of what group would do well on this
item? Members of what group would do

test scores of the individuals in the two groups may not be

. ep , poorly on this item?
significantly different (Jensen, 1980).

Speed tests Item analyses of tests taken under speed conditions yield misleading or
uninterpretable results, The closer an item is to the end of the test, the more difficult it may
appear to be. This is because testtakers simply may not get to items near the end of the test
before time runs out.

In a similar vein, measures of item discrimination may be artificially high for late-appearing
items. This is so because testtakers who know the material better may work faster and are thus
more likely to answer the later items. Ttems appearing late in a speed test are consequently
more likely to show positive item-total correlations because of the select group of examinees
reaching those items.

Given these problems, how can items on a speed test be analyzed? Perhaps the most
obvious solution is to restrict the item analysis of items on a speed test only to the items
completed by the testtaker. However, this solution is not recommended, for at least three
reasons: (1) Ttem analyses of the later items would be based on a progressively smaller number
of testtakers, yielding progressively less reliable results; (2) if the more knowledgeable
examinees reach the later items, then part of the analysis is based on all testtakers and part is
based on a selected sample; and (3) because the more knowledgeable testtakers are more likely

to score correctly, their performance will make items occurring
toward the end of the test appear to be easier than they are, JUST THINK . .

If speed is not an important element of the ability being
measured by the test, and because speed as a variable may
produce misleading information about item performance, the test

. - - speed test.
developer ideally should administer the test to be item-analyzed
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Provide an example of what, in your opinion -
Is the best, as well as the worst, use ofa . -
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Table 8-3

Potential Areas of Exploration by Means of Qualitative Item Analysis

This table lists sample topics and questions of possible interest to test users. The questions could be
raised either orally or in writing shorily after a test’s administration. Additionally, depending upon the
ohjectives of the test user, the questions could be placed into other formats, such as true—false or
multiple cheice. Depending upon the specific questions to be asked and the number of testiakers being
senpled, the fest user may wish to guarantee the anonymity of the respondents.

Topic

Sample Question

Cufturef Sensitivity

Face Validity

Test Administrator

Test Environment

Test Foirness

Test Language
lest Length

Testiaker's Guessing
Testiaker’s Integrity
Tesifaker’s Mental/Physical State

Upon Entry

Testtoker's Mental/Physical State
Duiring the Test

Testtaker’s Overglf Impressions

Testigker’s Preferences

Testtaker’s Preparation

Did you feet that any item or aspect of this lest was discriminatory with respect fo
any group cf people? If so, why?

Did the test appear to measure what you expecied it would measure? i not, what
was contrary fo your expectations?

Did the behavior of the tesl admiristrator affect your performance on this test in any
way? if so, how?

Did any conditions in the room affect your performance on this test in any way? If
50, how?

Do you think the test was a fair test of what it sought to measure? Why or why not?

Were there any instructions or other written aspects of the lest that you had difficulty
understanding?

How did you feef about the lengih of the test with respeci 1o {a) the time it took to
complete and {b) the number of tems?

Did you guess on any of the test items? What percentage of the items would you
estimate you guessed on? Did you employ any particular strateqy for guessing, or
was it basically random?

Do you think that there was any chealing during this test? Il so, please describe the
methods you think may have been used.

How would you describe your mental state going into this test? Do you think that
your mentat state in any way affected the test outcome? If so, how? How would
you describe your physical state going into this test? Do you think that your
physical state in any way affected the test oulcome? If so, how?

How would you describe your mental state as you took this test? Do you think that
your mental state in any way affected the tast outcome? If so, how? How would
you describe your physicaf state as you took this test? Do you think that your
physical staie in any way affected the test outcome? If so, how?

What is your overall impression of this tesi? What suggestions would you offer the
test developer for improvement?

Did you find any part of the test educational, entertaining, or otherwise rewarding?
What, specifically, did you like or dislike about the test? Di¢ you find any part of
the test anxiety-proveking, condescending, or otherwise upsetling? Why?

How did you prepare for this test? If you were going to advise others how to
prepare for it, what would you teli them?

Expert panels In addition to interviewing testiakers individually or in groups, expert panels
may also provide qualitative analyses of test ifems. A sensitivity review is a study of test
items, [yplcally con cted dunng the test development process, in which items are exammed
for fairness to afl prospective ‘testtakers and for the presence of offensive ianguage steteotypes
or situations, Since the 1990s or so, sensitivity reviews have become a standard part of test
development (Reckase, 1996). For example, in an effort to root out any possible bias in the
Stanford Achievement Test series, the test publisher formed an advisory panel of twelve
minority group members, each a prominent member of the educational community. Panel
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EVERYDAY PSYCHOMETRIC 8

Adapting Tools of Assessment for
Use with Specific Cultaral Groups

Imagine the cultaral misunderstandings that may arise when an
assessor with a Western perspective evaluates someone from a
non-Western cultere, As a case in point, consider the potential
for serial misinterpretation of signs and symptoms if the assessor
is a Caucasian Westerner and the assesse is a member of an
Australian Indigenous culture {commonly referred to in Australia
and elsewhere as Aboriginal and Torres Strait Islander peopie)
being evaluated for depression.

For Indigenous Australians, health is viewed in a holistic
context—one that encompasses not only mental and physical
aspects but cultural and spirttual aspects as well, Il health is
often conceived of as a disruption of these interrelated domalns.
Perhaps conseguently, an Indigenous Australian person is more
likely to be perceived in the eyes of a Western evaluator, as
presenting with vague complaints of iliness—this as opposed to
more specific symptomatology. Alse, shyness is common in the
Indigenous Australian population. Shyness during a mental
status examination or other evaluation may manifest itself by
avoidance of eye contact with the examiner, which, in turm, may
be misinterpreted by the examiner as pathological or otherwise
suspect hehavior, Another potentially misleading sign or
symptom of psychopathology could be the respondent’s delayed
answers and only minimat speech. However, what might
otherwise be interpreted as psychometor retardation or poverty
of speech may well have a cultural basis. Traditional Indigenous
Austratlan people are frequently reserved with, and seemingly
Indifferent to, Caucasian clinicians, especially in a one-on-one
assessment situation. Patlents who exhibit a blank or unreactive
expression may “come alive” with appropriate affect when a
family member or two joins the interview.

Knowledge of Aboriginal citure and clinical experience has
suggested to us that when interviewing members of this group,

*This Everyday Psychomefrics was guest-authored by Sivasankaran
Balaratnasingam, Zaza Lyons, and Aleksandar Janca, all of the University of
Western Austrafia, School of Psychiatry and Clinieal Newzosciences, Perth,
Australia.

a yarning approach works hest. Loosely defined, the yarning
approach is an intesview strategy characterized by the creation
of an atmosphere conducive to interviewees conversationally
telling thelr own stories in their own ways. In stark contrast to
yarning would be an interview characterized by interrogation,
where one direct question is posed after another,

In developing a mental health screening tocl for use with
members of the Aboriginal culture, a group of clinicians and
academic psychiatrists from metropolitan and rural areas of
Western Australia and the Northern Territory employed the
yarning approach. The interview tool, called the “Here and
Now Aboriginal Assessment” {(HANAA; see Janca et al,, 2015),
allows for a traditional story-telling style that involves both
family and social yarning. An objective of the design of the
instrument was to obtain more meaningfui reporting of
individual preblems while still gathering culturally relevant
information about an interviewee's collective identity,
Anhedonla (Inability to experience happiness) may be

“explored by asking questions such as “Have you lost interest

in things that you used to like dolng?" Engagement in
culturally appropriate activities (such as fishing or going out in
the bush) may be probed. Reports of a “weak spirlt” are met
with inguirles designed to eiucidate what is meant, and to
quantify the extent of a respondent's “weak spirit.” For
example, the respondent may be asked questions like “Do you
have weak spitit all dayfevery day?” and “What time of the
day does your spirit feel the most weak?”

As a screening instrument, the HANAA aims to assist in the
determination of when a person should be referred to a mental
health professional for further assessment. It provides for
the narrative responses to be recorded which can be helpfut
in-the-moment as well in-the-future when it comes to further
discussion of, and “yarning" about, the specific nature of a
client’s presenting problem.

Eised with permission of Sivasankaran Balaratnasingam, Zaza Lyons,
and Aleksandar Fanca.

the basis of that information, some items from the original item pool will be eliminated and
others will be rewritien. How is information about the difficulty, validity, reliability,
discrimination, and bias of test iterns—along with information from the item-characteristic

curves—integrated and used to revise the test?

There are probably as many ways of approaching test revision as there are test developers.
One approach is to characterize each item according to its strengths and weaknesses. Some
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be kept in its present form as long as it remains “useful” but that it should be revised “when
significant changes in the domain represented, or new conditions of test use and interpretation,
make the test inappropriate for its intended use.”

Practically speaking, many tests are deemed to be due for revision when any of the
following conditions exist.

1., The stimulus materials look dated and current testtakers cannot 1elate to them,

2, The V(’:tbdl content of thc test, mcludmg the adnumsnanon instructions and the test
items, contains dated vocabulaly that is not readily understood by current testtakers.

3. As popular culture changes and words _take on new meanings, certain words or

eXpressions in the test items or directions may be perceived as inappropriate or even
offensive to a particular group and must therefore be changed.

4. The test norms are no longer adequate as a result of group 1nembe1sh1p changes in the
population of potential testtakers.

5. The test norms are no longer adequate.as.a result of age-related shifts in the abilities
measnred over time, and so an age extension of the norms (upwald downward, or in
both directions) is necessary.

6. The reliability or the validity of the test, as well as the effectiveness of individual test
itemns, can be significantly improved by a revision.

7. The theory on which the test was originally based has been improved significantly, and
these changes should be reflected in the design and content of the test.

The steps to revise an existing test parallel those to create a brand-new one. In the test
conceptualization phase, the test developer must think through the objectives of the revision
and how fhey can best be met. In the test construction phase, the proposed changes are made,
Test tryout, item analysis, and test revision (in the sense of making final refinements) follow.
All this sounds relatively easy and straightforward, but creating a revised edition of an existing
test can be a most ambitious undertaking, For example, recalling the revision of a test called
the Strong Vocational Interest Blank, Campbell (1972) reflected that the process of conceiving
the revision started about ten years prior to actual revision work, and the revision work itself
ran for another ten years. Butcher (2000) echoed these thoughts in an article that provided a
detailed “inside view” of the process of revising a widely used personality test called the
MMPI. Others have alse noted the sundry considerations that must be kept in mind when
conducting or contemplating the revision of an existing instrument (Adams, 2000; Cash et al.,
2004; Okazaki & Sue, 2000; Prinzie et al., 2007; Reise et al.,, 2000; Silverstein & Nelson,
2000; Vickers-Douglas et al., 2005).

Once the successor to an established test is published, there
are inevitably questions about the equivalence of the two JVYST THINK . . .
editions. For example, does a measured full-scale IQ of 110 on  Why can the process of creating a revision to
the first edition of an intelligence test mean exactly the same  an established test take years to complete?
thing as a full-scale IQ of 110 on the second edition? A number
of researchers have advised caution in comparing results from
an original and a revised edition of a test, despite similarities in appearance (Reitan & Wolfson
1990; Strauss et al., 2000). Even if the content of individual items does not change, the context
in which the items appear may change, thus opening up the possibility of significant differences
in testtakers’ interpretation of the meaning of the items. Simply developing a computerized
version of a test may make a difference, at least in terms of test scores achieved by members
of different populations (Ozonoff, 1995).

Formal item-analysis methods must be employed to evaluate the stability of items between
revisions of the same test (Knowles & Condon, 2000). Ultimately, scores on a test and on its
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for the observed differences in measured memory. However, because the two tests were normed
on the same population, sampling error as a cansative factor has been virtually eliminated. A
clinician might thus look to factors such as differences in the way that the two tests measure
memory, One test, for example, might measure short-term memory using the recall of number
sequences. The other test might measure the same variable using recalled comprehension of
short reading passages. How each test measures the variable under study may yield important
diagnostic insights.

On the other hand, consider two co-normed tests that are almost identical in how they
measure the variable under study. With sampling error minimized by the co-norming process,
a test user can be that much more confident that the scores on the two tests are comparable.

Quality assurance during test revision Once upon a time, a long time ago in Manhattan,
one of this text's authors (Cohen) held the title of senior psychologist at Bellevue Hospital.
Among other duties, senior psychologists supervised clinical psychology interns in all phases
of their professional development, including the administration of psychological tests:

One day, in the course of reviewing a test protocol handed in by an intern, something very
peculiar caught my eye. On a subtest that had several tasks scored on the basis of number of
seconds to completion, all of the recorded times on the protocol were in multiples of 5 (as in
10 seconds, 15 seconds, etc.). I had never seen a protocol like that. All of the completed
protocols I had seen previously had recorded completion times with no identifiable pattern or
multiple (like 12 seconds, 17 seconds, 9 seconds, etc.). Curious about the way that the protocol
had been scored, I called in the intern to discuss it.

As it turned out, the intern had not equipped herself with either a stopwatch or a watch
with a second-hand before administering this test. She had ignored this mandatory bit of
preparation prior to test administration. Lacking any way to record the exact number of scconds
it took to complete each task, the intern said she had “estimated” the number of seconds.
Estimating under such circomstances is not permitted because it violates the standardized
procedure set forth in the manual. Beyond that, estimating could easily resuit in the testtaker
cither earning or failing to earn bonus points for (inaccurately) timed scores. The intern was
advised of the error of her ways, and the patient was retested.

Well, that’s one “up close and personal” example of quality control in psychological testing
at a large municipal hospital. But what mechanisms of quality assurance are put into place by
test publishers in the course of standardizing a new test or restandardizing an existing test?
Let’s take a brief look at some quality control mechanisms for examiners, protocol scoring,
and data entry. For the purpose of illustration, we draw some examples from procedures
followed by the developers of the Wechsler Intelligence Scale for Children, Fourth Edition
(WISC-TIV; Wechsler, 2003).

The examiner is the front-line person in test developinent, and it is critically important
that examiners acdhere to standardized procedures. In developing a new test or in restandardizing
or renorming an existing test, test developers seek to employ examiners who have experience
lesting members of the population targeted for the fest. For example, the developers of the
WISC-IV sought to

recruit examiners with extensive experience testing children and adolescents. Potential examiners
completed a questionnaire by supplying information about their educational and professional
experience, administration cxperience with various imtellectual measures, certification, and
licensing status. Those selected as potential standardization examiners were very familiar with
childhood assessmient practices. {Wechsler, 2003, p. 22)

Although it might be desirable for every examiner to hold a doctoral degree, this is simply
not feasible given that many thousands of tests may have to be individually administered. The
professional time of doctorail-level examiners tends to be at a premium—not to mention their
fees. Regardless of education or experience, all examiners will be trained to administer the
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Table 8-4
Some Advantages and Disadvantages of Ciassical Test Theory (CTT} and Itemn Response Theory {IRT)

Theory Advantages Disadvantages
Classical Test Theory 1. Smatlfer sample sizes are required for 1. ltem statistics and overall psychometric
testing, so CTT is especially usefu! if only properiies of a test are dependent on the
a small sample of testtakers is avallable. samples which have been administered the
2. CTT utflizes relatively simple mathematical test.
models. 2. Tests developed using CTT may be lenger
3. Assumpticns underlying CTT are “weak” {or, require more tems} than lests developed
allowing CTT wide applicability using IRT.
4. Most researchers are famtiar with this 3. One often violated assumplion is that each
basic approach to test development, item of a test contributes equally to the tofal
5. Many data analysis and statisfics-related test score.
software packages are built from & CTT
perspective or are readily compatible with it.
Item Response Theory 1. ltem statistics are independent of the 1. The techniques used to test item response
samples which have been administered the models are relatively complicated and
test. unfamiar to most researchers.
2. Test items can be matched to ability levels 2. Sample sizes need 1o be relatively large to
(as In computerized adaptive testing) thus properly test IRT models {200 ¢r more is a
resulting in relatively short iests that are good rule-of-thumb;.
still reliable and valid. 3. Assumptions for use of IRT are characterized
3. IRT models facilitate advanced as “hard” or “strong” making IRT inappropriate

psychomelric focis and methods, holding for use in many applications.

ouf the promise of greater precision in . As comparad to CTi-based statistics-retated

measurement under certain circumstances. software, there are much fewer IRT-based
packages currently available.

Py

*For a more detailed comparison of CTT to IRT, consult the sources used to synthesize this table (Ide Champlain, 2010; Hambieton
& Jones, 1993; Streiner, 2010; and Zickar & Broadfoot, 2009).

that same perspective, that same PMAT item might be judged to be very fow in difficulty
when administered to a group of people known to be very high in perceptual-motor ability.
Because the way that an item is viewed is so dependent on the group of testtakers taking
the test, the ideal sifuation, at least from the CTT perspective, is one in which all testtakers
represent a truly random sample of how well the trait or ability being studied is represented
in the population. Using IRT, test developers evaluate individual item performance with
reference to item-characteristic curves {(ICCs). ICCs provide information about the relationship
between the performance of individual items and the presumed underlying ability (or trait)
level in the testtaker,

Three of the many possible applications of IRT in building and revising tests include
(1) evaluating existing tests for the purpose of mapping test revisions, (2) determining
measurement equivalence across testtaker populations, and (3) developing item banks.

Evaluating the properties of existing tests and guiding test revision IRT information
curves can help test developers evaluate how well an individual item (or entire test) is
working to measure different levels of the underlying construct. Developers can use these
information curves to weed out uninformative questions or to eliminate redundant items
that provide duplicate levels of information. Information curves allow test developers to
tailor an instrument to provide high information (or, precision). As an illustration, refer
back to the information curve for a measure of depression in Figure 3 of the OOBAL 5-B2
(page 173). Now suppose the test developer wanted to increase precision so that level of
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Figure 8-7
The Use of IRT to Create
Item Banks

interviewer conducts one-on-one interviews with respondents in an effort to identify any
ambiguities associated with the items. Item pools may also be evaluated by groups of
respondents, which allows for discussion of the clarity and relevance of each item, among other
item characteristics. The items that “make the cut” after such scrutiny constitute the preliminary
item bank.

The next step in creating the item bank is the administration of all of the questionnaire
items to a large and representative sample of the target population. For ease in data analysis,
group administration by computer is preferable. However, depending upon the content and
method of administration required by the items, the questionnaire (or portions of it) may be
administered individually using paper-and-pencil methods.

After administration of the preliminary item bank to the entire sample of respondents,
tesponses to the items are evaluated with regard to several variables such as validity, reliability,
domain coverage, and differential item functioning. The final item bank will consist of a large
set of items all measuring a single domain {or, a single trait or ability). A test developer
may then use the banked items to create one or more tests with a fixed number of items.
For example, a teacher may create two different versions of a math test in order to
minimize efforts by testtakers to cheat. The item bank can also be used for purposes of
computerized-adaptive testing.

When used within a CAT environment, a testtaker’s response to an item may automatically
trigger which item is presented to the testtaker next. The software has been programmed to
present the item next that will be most informative with regard to the testtaker’s standing on the
construct being measured. This programming is actually based on near-instantaneous construction
and analysis of IRT information curves. The process continues until the testing is terminated,
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couise, although formal psychometric evaluation of classroom tests may be impractical,
informal methods are frequently used.

Concerns about content validity are routinely addressed, usually informally, by professors in
the test developméﬁt process. For example, suppose an examination containing 50 multiple-choice
questions and five short essays is Lo cover the reading and lecture material on four broad topics.
The professor might systematically include 12 or 13 multiple-choice questmns and at ieast one
short essay from each topic area. The professor might also draw a ceriain percentage of the
questions from the readings and a certain percentage from the lectures. Such a deliberate
approach to content coverage may well boost the test’s content validity, although no formal
evaluation of the test’s content validity will be made. The professor may also make an effort
to inform the siudents that all textbook boxes and appendices and all instructional media
presented in class (such as videotapes) are fair game for evaluation,

Criterion-related validity is difficult to establish on many classroom tests because no
obvious criterion reﬂects the ]evel of the students knowledge ‘of the ma[erlal Exceptions may
exist Tor students in"a technical or applied program who take an examination for licensure or
certification. Informal assessment of something akin to criterion validity may occur on an
individual basis in a student— ‘professor chat wherein a studgnt who obtained the lowest score
in a class may demonstraie to the professor an unambiguous lack of understanding of the
material. It is also true that the criterion validity of the test may be called into question by the
same method. A chat with the student who scored the highest might reveal that this student
doesn’t have a clue about the materlal thc lest ‘was de51gned to tap. Such a finding would give
the professor pause.

The construct validity of classroom fes(s is often assessed informally, as when an anomaly
in test performance may call atiention to issues related to construct validity, For example,
consider a group of students who have a history of performing at an above-average level on
exams. Now suppose that all the students in this group perform poorly on a particular exam.
If all these students report not having studied for the test or just not having understood the
text material, then there is an adequate explanation for their low scores. However, if the
students report that they studied and understood the material as usnal, then one might explain
the outcome by questioning the exam’s construct validity.

Aspects of a classroom test’s reliability can also be informally assessed. For example, a
discussion with students can shed light on the test’s internal consistency. Then again, if the test
was designed to be heterogeneous, then low internal consistency ratings might be desirable. On
essay tests, inter-rater reliability can be explored by providing a group of volunteers with the
criteria used in grading the essays and letting them grade some. Such an exercise might clarify
the scoring criteria. In the rare instance when the same classroom test is given twice or in an
alternate form, a discussion of the test-retest or alternate-forms reliability can be conducted.

Have you ever taken an exam in which one student quietly asks for clarification of a
specific question and the professor then announces to the entire class the response to the
student’s question? This professor is attempting to reduce administration error (and increase
reliability) by providing the same experience for all testtakers. When grading short-answer or
essay questions, professors may try to reduce rater error by several techniques. For example,
they may ask a colleague to help decipher a student’s poor handwriting or re-grade a set of
essays (without seeing the original grades). Professors also try to reduce administration error
and increase reliability by eliminating items that many students misunderstand.

Tests developed for classroom use may not be perfect. Few, if any, tests for any purpose are.
Still, most professors much like their professional test developer counterparts, are always on the
lookout for ways—to make their tests as psychometrically sound as possible. In the following
chapters, we will be exploring various aspects of many different types of tests, beginning with
tests of intelligence. But before discussing tests of intelligence, reflect for a moment—and once
again when you read Chapter 9—on the meaning of that somewhat elusive term,
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