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A Broad-Range Tailored Test of Verbal Ability
Frederic M. Lord
Educational Testing Service

Two parallel forms of a broad-range tailored test
of verbal ability have been built. The test is appro-
priate from fifth grade through graduate school.
Simulated test administrations indicate that the 25-
item tailored test is at least as good as a compar-
able 50-item conventional test. At most ability
levels, the tailored test measures much better. An
offer is made to provide upon request item charac-
teristic curve parameters for 690 widely used Coop-
erative Test items, in order to facilitate research.

This report describes briefly a broad-range
tailored test of verbal ability, appropriate at any
level from fifth grade upwards, through grad-
uate school. The test score places persons at all
levels directly on the same score scale.

In a tailored test, the items administered to an
individual are chosen for their effectiveness for

measuring him. Items administered later in the
test are selected by computer, according to some
rule based on the individual’s performance on
the items administered to him earlier. Improved
measurement is obtained by 1) matching item
difficulty to the ability level of the individual and
2) using the more discriminating items in the
available item pool. The matching of test diffi-
culty to the individual’s ability level is advanta-
geous and desirable for psychological reasons.

For references on tailored testing, see Wood

(1973); also Cliff (1975), Jensema (1974a, 1974b),
Killcross (1974), Mussio (1973), Spineti and
Hambleton (1975), Urry (1974a, 1974b), Waters
(1974), Betz and Weiss (1974), DeWitt and
Weiss (1974), Larkin and Weiss (1974), McBride
and Weiss (1974), Weiss (1973, 974), Weiss and
Betz (1973).

Test Structure

The broad-range test consists of 182 verbal
items. These were chosen from all levels of Co-

operative Tests’ SCAT and STEP, from the Col-
lege Entrance Examination Board’s Preliminary
Scholastic Aptitude Test, and from the Grad-
uate Record Examination. The choice was made

solely on the basis of item type and difficulty
level. There was no attempt to secure the best
items by selecting on item discriminating power.
Two parallel forms of this 182-item tailored

test were constructed. Only one of these forms is
considered here.
The 182 items in a single form of the test are

represented in Table 1, where they are arranged
in columns by difficulty level. An individual an-
swers just one item in each row of the table-a
total of just 25 items. There are five verbal item
types, denoted by a, b, c, d, e. Within each item

type, the items in each column are arranged in
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order of discriminating power with the best

items at the top.
Ideally there should be only one item type in

each row, so that all examinees would take the
same number of items of each type. The ar-

rangement of Table 1 is an attempt to approxi-
mate this ideal using the items available. (Few if
any hard items of types a and e were in the total

pool; there were also few if any easy items of
types b and c. Types a and b, also types c and e,
seem fairly similar.)
The examinee starts with an item in the first

row. The difficulty level of this item is deter-
mined by the examinee’s grade level, or some
other rough estimate of his ability. If he answers
the first item correctly, he next takes an item in
the second row that is harder than (to the right
of) the first item. If he answers the first item in-

correctly, he next takes an item in the second
row that is easier than (to the left of) the first
item.

He may continue with the third and subse-

quent rows, moving to the right after each cor-
rect answer, or to the left after each incorrect an-

swer, until he has at least one right answer and
at least one wrong answer. At this point, the
computer uses item characteristic curve theory
to compute the maximum likelihood estimate of
the examinee’s ability level. In effect, the com-
puter asks: For what ability level is the likeli-
hood of the observed pattern of responses at a
maximum, taking into account the difficulty
and other characteristics of the items admin-
istered up to this point? The ability level that
maximizes this likelihood is the current estimate
of the examinee’s ability.
From this point on, the next item to be ad-

ministered will be of the same item type as the
item in the next row that best matches in diffi-

culty the examinee’s estimated ability level.
Given this item type, we survey all items of this
type and administer next the item that gives the
most information at his estimated ability level.
After each new response by the examinee, his

ability is re-estimated. The item type of the next
item is determined, as above, and the best item
(not already used) of that type is chosen and ad-

ministered. This continues until he has an-

swered 25 items, one for each row of the table.
The maximum likelihood estimate of his ability
determined from his responses to all 25 items is
his final verbal ability score. According to the
item characteristic curve model, all such scores
for various examinees are automatically on the
same ability scale, regardless of which set of
items was administered.

Results

About thirty different designs for a broad-
range tailored test of verbal ability were tried out
on the computer, administering each one to a
thousand or so simulated examinees. The final

design was recently chosen and has not yet been
implemented on the computer for administra-
tion to real flesh-and-blood examinees.

Entry point effects. Consider first the effect of
the difficulty level of the first item administered.
The vertical dimension in Figure 1 represents
the standard error of measurement of obtained
test scores on the broad-range tailored test, com-
puted by a monte carlo study. Each symbol
shows how the standard error of measurement
varies with ability level (horizontal axis). The
four symbols represent the results obtained
with four different starting points. The points
marked + were obtained when the difficulty
level of the first item administered was near -1.0
on the horizontal scale-about fifth-grade level.
The small dots represent the results when the
difficulty level of the first item was near

0-about ninth-grade level. For the hexagons, it
was near .75-near the average verbal ability
level of college applicants taking the College En-
rance Examination Board’s Scholastic Aptitude
Test. For the points marked by an x, it was near
1.5. For any given ability level, the standard
error of measurement varies surprisingly little,
considering the extreme variation in starting
item difficulty.
Item pool structure. Various designs were also

tried out with more columns or with fewer than
the 10 columns shown in Table 1. A test with 20
columns, spanning roughly the same difficulty
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Figure 1. The standard error of measurement at 13 different ability
levels for four different starting points for the 25-item broad-range
tailored test.

range as Table 1 but requiring 363 items, was
found to be at least twice as good as the 10-
column 182-item test of Table 1. The reason for

this is not that the columns in Table 1 are too far

apart, but mainly that selecting the best items
(best for a particular individual) from a 363-item
pool will give a much better 25-item test than
selecting the same number of items from a

smaller, 182-item pool. Still better tests could be
produced by using still larger item pools, even
though only 25 items are administered to each
examinee.

Comparison with conventional test. It is im-

portant to compare the broad-range tailored test
with a conventional test, such as the Prelimi-

nary Scholastic Aptitude Test of the College En-
trance Examination Board. Figure 2 shows the
information function for the Verbal score on
each of three forms of the PSAT adjusted to a
test length of just 25 items. Figure 2 also shows
the information function for the Verbal score on
the broad-range tailored test, which administers
just 25 items to each examinee. The tailored test
shown in Figure 2 corresponds to the hexagons
of Figure 1, since they represent the results ob-
tained when the first item administered is at a

difficulty level appropriate for average college

applicants. The PSAT information functions are
computed from estimated item parameters. For
points spaced along the ability scale, the tailored
test information function is estimated from the
test responses of simulated examinees.’ 

-

It is encouraging, but not surprising, to find
that the tailored test is at least twice as good as a
25-item conventional PSAT at almost all ability
levels. After all, at the same time that we are

tailoring the test to fit the individual, we are tak-
ing advantage of the large item pool, using the
best 25 items available within certain restric-
tions already mentioned concerning item type. It
would, of course, be desirable to confirm this
evaluation by extensive test administrations,
using flesh-and-blood examinees instead of
simulated examinees.

Item Pool Availability
In conclusion, the writer would like to make

an offer that should enable research workers

’When the test score is an unbiased estimator of ability, the
information function is simply the reciprocal of the squared
standard error of measurement. A k-fold increase in infor-
mation may be interpreted as the kind of increase that would
be obtained by lengthening a conventional test k-fold.
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Figure 2. Information function for the 25-item tailored test, also
for three forms of the Preliminary Scholastic Aptitude Test (dotted lines)
adjusted to a test length of 25 items.

and graduate students to conveniently design
and build actual tailored tests and administer
them to real examinees. On written request from

suitably qualified individuals, he will provide es-
timated item parameters for the verbal items in
any or all of the following Cooperative Tests:
SCAT II, Forms lA, 2A, 2B, 3A, 3B, 4A (50

items each);

STEP II, Reading Test, Part I only, Forms 2A,
2B, 3A, 3B, 4A (30 items each);

SCAT I, Forms 2A, 2B, 3A, 3B (60 items each).
This represents a pool of 690 calibrated verbal
items available for research or other purposes.
(This offer expires when better methods for esti-
mating item parameters have been de-

veloped-very soon, it is hoped.)
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Harry H. Ha rm an Memorial Fund

In memory of Harry H. Harman who died on June 8, 1976, his friends and colleagues at
Educational Testing Service have established the Harry H. Harman Loan Fund for Students in
Quantitative Psychology and Educational Measurement at the University of Chicago.

Contributions to this fund may be made by sending a check, made out to &dquo;The University of
Chicago&dquo; to R. Darrell Bock, 5835 S. Kimbark Avenue, Chicago, Illinois 60637, and indicat-
ing that it is for the Harry H. Harman Memorial Loan Fund. Such gifts are tax deductible.
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