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ABSTRACT ;

This brief overview notes that an adaptive test
differs from standardized achievement tests in that it does not |
consist of a certain set of items that are administered to a group of
examinees. Instead, the test is individualized for each examinee. The
items administered to the examinee are selected from a large po:cli of
items on the basis of the correctness of the examinee's previous
responses. Several steps are involved in constructing a computerized
adaptive test (CAT): (1) the item pool must be developed; (2) some
item characteristics must be caiculated for each item; and (3) a :
strategy for deleting items from the item pool must be chosen, along
with a scoring procedure. Latent trait theory assumes that an
underlying trait is the sole determinant of an examinee's responses
to test items, and that performance on an item is governed by two
factors: the examinee's ability and the item's difficulty. Several
item selection strategies have been developed, including the Robbins
Monro procedure, fixed step size, the flexilevel method, the Bayesian
approach, and the stratified-adaptive approach. Advantages of CAT are
its increased efficiency, optimization of the difficulty level of the
test for each examinee, and administration convenience. The most
obvious constraint on the use of CAT is the problem of availability
of zppropriate computer hardware and software. (LMO)
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COMPUTERIZED

An adaptive teat ia very diffevent from
standardized achievement teata. It doea not consiat
of a certain set of itema that are adminiatered to a
group of examineea. Instead, the teat ia
individualized for earh examinee. The itema
administered to the examinee are selected from &
large pool of itema on the basia of the correctnesa
of the examinee'a previoua responsea. To begin the
procesa, an initial eatimate of an examinee's
ability level ia obtained from previoua teat acorea,
grade level, or gome other indicator. Thias
eatimated ability level ia uaed to chocse an item
with an appropriate difficulty level from a pool of
itema. If the item is answered correctly, the next
itea aelected ia more difficult; if the item ia
angwered incorrectly, the next item aelected ia
easier. This proceaa ia continued until the
exsaminee'a true ability level ia estimated with
sufficient accuracy.

There are aeveral ateps in conatructing a
computerized adaptive teat (CAT). Firat, the item
pool must be developed. It muat contsin many items
at varying Cifficulty levela, all messuring the aame
ability. Neut, aome item characteriatica, called
item parameters, must be calculated for each item.
Then a atrategy for aelecting itema from the item
pool must be chosen, along with a acoring procedure.
The chcice of item selection atrategy and scoring
procedure is made by comparing the amount of
information each aelection atrategy/acoring
prozedure combination providea gbout the examinee's
ability.

CAT AND LATENT TRAIT THEORY

Latent trait theory assumes that an underlying
trait ia the sole determinant of an examinee'a
responses to teat items; and that level of
performance on an item ia governed by two factora:
the examinee's ability and the difficulty of the
item. Mor. u;..ifically, it ia assumed that for any
given itew, a person with a higher ability should
‘¢ 8 higher chance of passing an item than &
person with a lower ability; and for peraona with
the asme level of ability, the chance of paasing an
esaier item ghould be higher than the chance of
paaaing & more difficult item. Theaz assumptiona
can be expreased mathematically.
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ADAPTIVE TESTING

Latent trait theory has certain advantages over
classical teat theory when aspplied to CAT. Firat,
latent trait theory sllowa all the teat acores to be
expreaaed on one acale, regardlesa of the teat
adminiatered. This allowa the easy compariaon of
examinees, Second, in the mathematical wodels
developed as expreasions of latent trait theory, the
teat item parameters can be calculated independent
of the group taking the teat, rather than being tied
to & certain asmple of examineea.

Several different mathematical models have been
developed to expreas the nssumptions of latent trait
theory. These latent trait models take into sccount
different item parameterz. All the models use
dxffxculty level a&s an item parameter. In addition,
some models take into account the discriminating
power of an item and the guessing behavior of the
examineea,

ITEM SELECTION STRATEGIES

Several item selection atrategies have been
developed. In each of them, 8 more difficult item
ia selected if the examinee responds correctly; an
easier item is selected if the examinee responds
1ncorrectly. Three of the atrategies differ in the
aize of the difference in difficulty level between
the laat item selected and the next item selected.
These three atrategiea sre:

Robbins Monro Procedure. The amount of
difference in item difficulty becween the
current item and the next item gradually
decreasea, 20 that the item difficulty
converges on the level that iz equal to the
exsninee'a ability level.

Fixed Step Size. The amount of difference in
item difficulty is kept constant. The item
dxffxculty levela do not converge; they
vascillate betueen just above and just below
the examinee's ability level.

Flexilevel. This method uses a smaller item
pool than the previous two methods. After an
item is anawered correctly, the next harder
item is sdminiatered. After the item which is
equal to the examinee'a true abilitv level, the
selected items will oacillate between those
that are much esaier gnd those that are much
harder.
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Two more strategies are also commonly used.
With the Bayesian approach, the examinee's ability
level is estimated from each response. Items are
selected such that the difference between item
difficulty and the estimated ability is the minimum
possible. In the stratified-adaptive, or
stradaptive, approach, items are arranged into
strata by difficulty, then within a stratum by
discriminating power. Item selection moves from
stratum to stratum, starting with the most
discriminating item in each level.

ADVANTAGES OF CAT

Computerized adaptive testing has several
advantages over group-administered standardized
tests. A major sdvantage of CAT is its increased
efficiency. An accurate estimate of an examinee's
ability can be obtained by administering fewer
items. This is advantageous both for the examiner
and the examinee.

Second, an adaptive test can individually
optimize the difficulty level of the test for each
examinee, This allows the test to do a better job
of measuring the ability levels of individuals,
especially at the extremes of ability; and it allows
the examinee to experience much less frustration
from responding to items which are much too
difficult or too easy.

The test administration setting for CAT also
provides several advantages. The test can be
scheduled at the examinee's zonvenience. Test
security is increased because no test booklets are
printed and each examinee's "test! is different.
The administration of the test is more standardized
because 21l administration is handled by the
computer. The test results can be made immediately
available to the examinee. Finally, additional
information about the examinee can be collected,
such as the amount of time taken to respond to
specific items or the consistency of responses
across items. .

CONSTRAINTS TO USING CAT

The most obvious constraint on the use of CAT
is the availability of appropriate computer hardware
and software. Adequate storage space for large item
pools and item parameter data must be available,
along with programs that will respond quickly enough
to keep examinee waiting time at an acceptable
level.

The item pool itself must be developed and must
be checked to make sure that all the ifems in the
item pool are weasuring the same ability. If they
do not, latent trait cheory is not appropriate, and
the test will not provide an accurate estimate of
the examinee's ability.

Finally, it has been found that, using an item
pool of 500 items, you actually get better accuracy
by administering the 60 most discriminating items,
rather than using adaptive testing techniques to
select the item at the most appropriate difficulty
level. This disadvantage must be overcome to make
CAT truly practical.
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