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This paper examines item banking within computer-
based instructional systems from both a systems and a
measurement perspective. Traditionally, computer-
aided instruction involves little testing, although there
is a trend to incorporate posttests in the sessions.
However, computer-managed instruction has incorpo-
rated testing since its inception. The tests employed
are similar in most respects to teacher-made classroom
tests. The test results are used as the basis for diagno-
sis, prescription, and management procedures for indi-
vidual or small groups of students. At the classroom
level, test banking may be more appropriate than item
banking. Because of the tight linkage of the tests to
instructional procedures, the basic measurement issue
appears to be the degree to which the approaches
evolved from standardized achievement testing can be
applied to the large number of short tests employed in
computer-based instructional systems.

The advent of the microcomputer in the late 1970s
and its widespread incorporation into the schools
in the 1980s has had the effect of dramatically
altering the context for computer-aided instruction
(CAI) and computer-managed instruction (CMI) at
all educational levels. It is now possible to incor-
porate computers into the ongoing educational pro-
cess in a manner that is both technologically and
economically feasible. Such computer-based in-

structional systems (CBIS) use the computer both
to manage and to deliver instruction. Since testing

is an integral part of instruction, it is natural that

computers be employed in test design, construc-
tion, and analysis. In order to implement these
functions, an item banking capability is essential.
While item banking has been a major component
in achievement testing programs, its role within the
context of CBis has not been firmly established.
Consequently, the present paper examines the char-
acteristics of testing within cms and how they af-
fect the conceptualization, implementation, and

application of item banking in this context. Partic-
ular attention will be given to the measurement
issues arising from the use of item banking within
CBIS.

Testing Within CBIS

Although cm originally was implemented through
centralized software on mainframe computers, the
advent of the microcomputer has resulted in a de-
centralized (one student, one computer) approach.
The microcomputer has resulted in a widespread
introduction of CAI; however, the bulk of existing
software consists of isolated computer sessions that
have little or no relation to each other or to a given
curriculum. In addition, these computer sessions
exhibit wide variation in their use of testing to
determine whether the instructional goals have been
achieved.

When testing occurs in a CAI program, there
appear to be two types. In the first type, the com-
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puter presents drill and practice exercises, and the
student performs tasks that are often equivalent to
workbook exercises or test items; the number of
correct responses is reported to the student at the
end of the session (see, e.g., Chomsky & Schwartz,
1983). The second type involves a game or sim-
ulation in which the student participates. Upon
completion of the session, a multiple-choice test is
administered (see, e.g., Minnesota Educational

Computing Consortium, 1981 or Brown, Cabell,
Kechula, & Shear, 1984). Such tests typically are
short (8-12 items); they are used to determine if
the student has achieved the instructional goals,
and also provide the student with some feedback
on how well he or she performed.

Both types of CAI programs are inconsistent with

respect to whether the test results are saved for

subsequent use by the teacher or test developer.
The bulk of the older CAI sessions made no pro-
vision for retaining the test results. Recent micro-
computer-based cm systems, such as Private Tutor
(Brown et al., 1984), save the test results on disk
and provide access to them. It is interesting to note
that in their survey of the history of CAI from 1959
to 1982, Kearsley, Hunter, and Seidel (1983a,
1983b) made no mention of testing as a component
of CAI. Also, Roid (1986), in his evaluation of

present and future uses of computer technology in
testing, made no mention of testing within the con-
text of cal. Apparently, neither CAI specialists nor
measurement specialists perceive testing as an im-
portant component of CAI.

In sharp contrast to cm, testing has been an
integral part of cm since its inception. Initially,
cm was developed for individualized instruction
based upon behavioral objectives (Baker, 1978).
Under this approach a pretest was administered
prior to an instructional unit in order to determine
which non-mastered objectives a student should be
assigned. A curriculum-embedded test of each as-
signed objective and a posttest covering all objec-
tives were used to determine if the student had

achieved mastery. Both the pretests and the
curriculum-embedded tests were used in a diag-
nostic fashion as the basis for prescribing remedial
instructional procedures (Glaser, 1967). The bulk

of the management procedures supported by the
computer were based upon test results. In this view
of cmi, the role of testing was to provide the in-
formation necessary to manage an individual’s

mastery of the behavioral objectives, and also to
enable the teacher to manage a complex indivi-
dualized rate of progress instructional paradigm.
Achievement testing at the end of a semester or
school year could also be encompassed within the
approach. The amount of time devoted to testing
under this paradigm proved to be excessive.
As a result, the current emphasis of cm is upon

the management of conventional instruction, with
its larger curricular units and much lower frequency
of testing. A good example of current practice, at
the elementary school level, is the Computer Man-
agement System (Addison-Wesley, 1982). This is
a cm system for mathematics; it is offered as a

complete package including textbooks, instruc-

tional materials, tests, and a set of disks containing
the microcomputer cm software. After the class
roster is entered, the teacher’s only task is to enter
item responses using the keyboard or an optical
mark reader. The rest of the system is menu-driven
and provides access to a variety of reports as well
as information on individual students. This cm

system is designed to be used by a limited number
of teachers employing a common mathematics cur-
riculum in several classrooms. Hence, it can be

considered a decentralized system, as different school

buildings would each use their own microcompu-
ter.

At the college level, the Teacher Information

Processing System (TIPS; Kelley, 1968) is a good
example. TIPS is a centralized CMI system that runs
on a mainframe computer, with each teacher hav-

ing a unique set of data files but timesharing a
common set of computer programs. At the end of
each curricular unit, students take an ungraded sur-
vey quiz of 10 to 15 items on one or more topics.
The test results are linked to diagnostic rules based
upon item responses and student characteristics.

After each test is administered, the results are en-
tered into the computer using an optical mark reader.
The computer then generates a prescriptive report
for each student as well as summary reports for the
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instructor. In practice, midterm and final course
examinations typically are not encompassed within
the TIPS system, although it is possible. Under the
TlPs approach, the instructor is responsible for con-
structing the tests and for defining the diagnostic
rules and prescriptions. It is important to note that
the actual tests are external to the TIPS system,
while the test results and their eventual uses are

stored within the system.
Although both formative and summative testing

are employed in CBIS, the bulk of the testing is

fundamentally instruction-oriented. Such tests are
used to make instruction-related decisions for in-
dividual students and/or groups of students. The

useful life of the information provided by the tests
is very short, on the order of days. As a result, the
primary requirement is for a large number of short
tests having a very narrow focus within a specific
course in a given field of study, whose items are
linked to diagnostic, prescriptive, and classroom
management procedures (e.g., grouping students
for instructional purposes). These requirements are
in sharp contrast to those of a standardized achieve-
ment testing program such as the Iowa Tests of
Basic Skills, SRA Achievement Series, or the Com-
prehensive Test of Basic Skills. In such standard-
ized achievement testing programs, a test or test
battery can deal with an entire single subject matter
area, several areas, or even a total educational ex-

perience at one or more educational levels. The
results of such programs tend to be used for pur-
poses larger than day-to-day instructional manage-
ment, although they are often advertised as being
useful for the latter purposes (Linn, 1983).
The use of microcomputers to implement CAI

and cmi at the classroom level results in another
difference with standardized achievement testing
programs. In the latter, the test(s) are administered
on a given date within the school year. The re-
sulting answer sheets are then aggregated over
classrooms and schools and sent to a central test

processing facility for scoring and reporting. The
result is a very efficient method of collecting and
processing tests on a large scale (Baker, in press).
However, under CAI and CMI, testing takes place
on an asynchronous basis as individual students or

small groups of students reach a given point in the
curriculum. Given the need for immediate use of
the test results, the tests are usually scored by the
classroom computer and the results are available

quickly. The net result is that when decentralized
forms of cm and cm are used, it becomes im-

practical to aggregate test results for item analysis
and other technical purposes. This is particularly
true of CAI, where students use many different CAI
sessions and microcomputers over any given period
of time.

There appear to be fundamental differences be-

tween standardized achievement testing programs
and the instruction-related testing performed under
cms with respect to test characteristics, use of test
results, and availability of item response data. (For
an in-depth discussion of the characteristics of in-
struction-related testing see Nitko, in press.) In
standardized achievement testing programs, the

emphasis is upon creating, from an item bank, a
few highly refined tests that are administered on a
large scale for use in a broad scheme of evaluation.
Under CBIS, the emphasis is upon using an item
bank to create many short tests that provide infor-
mation on an as-needed basis for the purpose of

instructional decision-making at the classroom level.
In addition, there are the aforementioned differ-
ences between the two major branches of cms with
respect to the role of testing.

Some Issues Underlying
Item Banking in CBIS

The basic processes of computer-based test con-
struction are essentially independent of the ultimate
use of the tests produced. Thus, item banking un-
derlies both formative and summative testing under
CBIS as well as standardized achievement testing
programs. However, creating and maintaining an
item bank for testing within the context of cnls
involves a number of unique issues. One of these
is whether a single item bank or a collection of
item banks is used.

It is technically possible to use a single large
item bank and simply access it from different points
of view to construct tests for individual segments
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of a number of different courses. Such an approach
is feasible only if sufficient computing resources
can be devoted to the item-banking tasks. In ad-
dition, there are significant managerial problems
in maintaining a very large diverse item bank.
Seemingly minor problems, such as maintaining a
dictionary of the allowable keywords or the rela-
tions among descriptors, become considerable

managerial tasks. Using multiple specialized item
banks within a common system has the advantage
that each item bank can be tended by persons
knowledgeable in specific curricular areas. How-
ever, such an approach leads to considerable par-
allelism of effort and can be more expensive.
Due to the dramatic decrease in the cost of mass

storage, the use of microcomputers in item banking
within the context of cms is becoming increasingly
attractive. Item banks containing several thousand
items can be stored easily. Because item banking
and test construction are storage-bound rather than
computationally bound, most of the recent micro-
computers with 10 to 30 megabytes of hard disk
storage have enough capability for these tasks. The
underlying issue is how to employ these capabili-
ties within the context of cms. One option is to
use a decentralized approach involving local &dquo;stand

alone’ ’ systems. These have the advantage of pro-
viding item banking at the school or classroom

level, where the tests are employed, and the teach-
ers can develop a sense of ownership of the item
bank. The disadvantage is that many different item
banks are created, with varying levels of quality
and uncertain commonalities across the same cur-

riculum. Another technically feasible approach em-
ploys the microcomputer as a component in a hi-
erarchical computer network having a large com-
puter at its vertex. In such an architecture, each

microcomputer can be used to access the central
item bank directly and perform test construction
locally. In addition, it is possible to download spe-
cific item pools to the microcomputer for test con-
struction at the local level.

In the typical item bank, the available number
of items is considerably larger than the number of
items in a given test constructed from the bank.
Because CBIS can involve a large number of tests,

a sufficiently large number of items must be avail-
able. For example, the MICA cm system (Madison
Public Schools, 1976), employed in a 4th and 5th
grade mathematics curriculum, involved 220 unit
pretests and posttests containing a total of 7,000
items. There are both external and internal sources

for items. External sources are book publishers,
curriculum developers, and other item banks. In-
ternal sources can be found within the educational

setting, such as instructors, committees of teachers,
and school system curriculum specialists. The ad-
vantages of external sources are both economic and

practical. Since development of large numbers of
items is both time-consuming and expensive, it is
often advantageous to use externally developed
items. However, externally developed items may
not be very well matched to local curricula, class-
room conditions, and instructional practices. In-

ternally developed items may provide a better fit,
but the costs of item development can be very high,
and achieving a consistent level of development for
the whole item bank can be difficult.

A salient feature of items in an item bank used

under CBIS is the tight linkage of items to the in-
structional decision-making paradigm in a specific
curriculum unit in a given subject matter area. There
are two levels of linkage involved. First, there is
the linkage of the items to the curriculum and the
instructional goals, for purposes of establishing di-
agnostic procedures based upon the item responses
and/or test scores. Second, there is the linkage of
the results of the diagnostic procedures to the pre-
scriptions that specify what the student is to do.
These linkages in turn severely restrict the &dquo;mo-

bility&dquo; of an item. For example, items in a posttest
for a geometry unit on triangles would rarely be
used outside that test, because the diagnostic and
prescriptive procedures implemented by the cms
depend upon the examinee’s item responses to the
specific items as well as upon the associated test
score(s). Thus, the test constructor has little lati-
tude to manipulate the item composition of a test.
To do so requires that the corresponding diagnos-
tics and prescriptions also be reestablished. In the
case of cm, it means that computer software may
have to be rewritten, while in the case of cmi, the
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data files and the reports would have to be modi-
fied. It should be noted that both internally- and
externally-provided items must be linked in this
manner. Thus, acquisition of items is only a part
of the overall item banking task under CBIS. In
practice, linking the items to the curricular struc-
ture, to instructional diagnosis, to prescriptions,
and to management procedures is a time-consuming
task.

The large number of tests required by curricula
employing CBIS and their diversity raises an un-
derlying psychometric issue. As employed in prac-
tice, both classical and item response theory as-
sume a single underlying latent trait. Standardized
testing programs typically relate an item bank and
a single test to a given trait (e.g., mathematical
ability). However, under CBIS the same trait may
be measured by many short tests, each devoted to
some specific facet of the trait (e.g., proofs, equa-
tion solving, etc.). The question then becomes
whether each of these specific facets should be
treated as a unique latent trait, as a component of
a single trait, or as one trait within a multidimen-
sional set of traits. The choice made has a direct

impact upon the design and use of the item bank
and, in particular, upon the computation and inter-
pretation of item statistics and test results. Al-

though some attention has been devoted to the mul-
tidimensionality of tests (see Bejar, 1980; McDonald,
1981; Reckase, 1979), this has not been done for
the short tests used in the context of CBIS.
The collection of data upon which to base item

and test statistics poses a unique problem under
CBIS. In the usual standardized testing situation, a
norm or calibration group is selected from a pop-
ulation of interest and the test is administered. Un-

der either classical or item response theory, the
analysis of this data yields the basal item and test
statistics of the item bank. Further expansion of
the item bank is accomplished by equating pro-
cedures (see Vale, and van der Linden & Eggen,
in this issue). Under csls, the establishment of the
basal items in the item bank can be accomplished
in the same manner, but the asynchronous manner
in which students take the individual tests makes

expansion of the item bank a difficult task. Which

students take a given test at a given time is deter-
mined by their path through the instructional de-
cision network. In a sense, the examinees are self-

selecting and meaningful aggregation of item re-
sponse data is not always possible. Because CAI
typically is decentralized, incompatibility among
the wide variety of software and computers in-
volved, coupled with the lack of provision for stor-
ing test results, makes aggregation of test results
a tenuous proposition. In the case of cmi, the com-
puter procedures are based upon a database con-
taining item responses and test results. The test
data are available but may still be based upon self-

selecting groups of examinees. Even at the end of
the school year, not all students will have taken all

tests. Hence, aggregation of results at that point
still has inherent difficulties.

A related practical problem concerns test devel-
opment procedures. Typically, test items are pilot-
tested a number of times before they are included
in tests to be equated into the item bank. However,
instruction-related tests must be administered at the

appropriate point in the instructional process. In
addition, the testing cannot involve more time than
is normally devoted to testing at a given point in
the instructional sequence, as there are severe con-
straints on how much testing time the classroom
can absorb. Thus, the developer of an instruction-
related test works in a more constrained environ-

ment than does the developer of a standardized
testing program.

According to Hiscox (1985), it is a myth that
there is widespread interest in computer-administered
testing. Perhaps it is also a myth that there are large
numbers of teachers interested in constructing tests
using computerized item banking for any purpose,
let alone for use in the context of CBIS. The appeal
of item banking is that by using a computer terminal
the items are at the test constructor’s fingertips,
and tests can be constructed quickly and efficiently.
While this is true in theory, there is more to test
construction. It is necessary to develop a test def-
inition (either formal or informal), specify the key-
words and parameter values used to select the items,
extract the items, and determine whether they are
actually useful for the purposes at hand. Even if
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efficient algorithms for searching the item bank are
available, a certain amount of time must be devoted
to evaluating each retrieved item and deciding
whether it should be retained. Thus, the overall test
construction process is time-consuming even though
item retrieval may be quick.
The reality is that even with item banks and

computerization, test construction requires some
level of expertise and, more importantly, the time
to sit at the computer to perform the necessary
tasks. It is this latter issue that is really at the root
of dispelling the myth. Public school teachers at

both the elementary and secondary level must cope
with many demands upon their time; they teach
many classes and have limited time both in and out
of class. Consequently, they will resist the addition
of any tasks that add to their workload. Much of

the item banking literature is written from the point
of view that classroom teachers have an abiding
interest in constructing item banks &dquo;from the bot-

tom up,&dquo; that is, in such a way that the item bank
results from the classroom teachers working indi-
vidually or in concert (see Millman & Arter, 1984).
This does not appear to match the realities of the

typical classroom, particularly in the elementary
school.

At the college and university level the situation
is somewhat better (see Seely & Willis, 1976).
Instructors at this level tend to teach a limited range
of courses; testing is less frequent and the subject
matter is reasonably stable. Because of this, there
has been greater interest in item banking at this
level. For example, most of the contributors to

Lippcy’s book (1974) on computer-aided test con-
struction were college instructors. However, teach-
ers at neither level have the resources needed to

develop tests to the level of technical excellence
of standardized achievement testing programs on
the scale required by eEls.

Despite the widespread availability of micro-
computers, there are relatively few item banking
programs for them that encompass the total item

storage, test construction, and test analysis process.
Hsu and Nitko (1983) and Hsu (1986) surveyed
microcomputer software useful in testing. Deck and
Estes (1984) surveyed the item banking/test con-

struction software. In these surveys, it was found

that software exists for doing parts of the overall
process, but accomplishing the full set of tasks

requires the use of several different packages from
several different sources. Unfortunately, the inter-
facing problems among these are considerable and
it is not feasible to use them together. However,
Assessment Systems Corporation (1984) has de-
veloped an integrated microcomputer-based item
banking, test construction, administration, and

analysis system, called MICROCAT. Nitko and Hsu
(1984) have also developed an integrated system,
called PETA, that has a CMI orientation and is in-

tended for use by classroom teachers. Thus, al-

though the necessary software is beginning to ap-
pear, it is available on a limited basis and has not
found its way into the fabric of the classroom or

CBIS.

Test Banking

Given that there is a range of issues unique to
testing within cms, what is the potential for item
banking within this context? This most viable ap-
proach seems to be one in which the unit of trans-
action at the classroom level is the test rather than

the item. Under this approach, the instructional
context would indicate which test was appropriate.
The classroom teacher would then use the computer
to retrieve a specific test, rather than construct a
test on-line from items in an item bank. The dif-
ficulties of item banking at the classroom level have
been recognized by a number of textbook publish-
ers, and they have turned to &dquo;test banking.&dquo;

It has been a long-standing practice of textbook
writers to issue instructor’s manuals that contain

tests for the several sections of the textbook. In the

past, the teacher typed the test and duplicated cop-
ies for local use. The current trend is for these tests
to be stored on a floppy disk accompanied by mi-
crocomputer software for the selection and printing
of the appropriate test (e.g., Psychological Cor-
poration, 1982; Science Research Associates, 1982).
Under the test banking approach, the linkage of
the test results to instruction and to reporting is

established by the publisher as part of the overall
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curriculum design and implementation process, and
hence would require no time on the part of the
user. The teacher’s only task would be reproducing
the computer-printed test. Test banking is em-

ployed in the CAMELOT CMI system (Miami-Dade
Community College, 1986). However, in this

microcomputer-based system, instructors are re-

sponsible for using the computer to construct tests
from their own item banks and then storing them
for subsequent use within the cmi portion of the
system.
While test banking is a natural fit with cMl, cm

poses a somewhat different problem. Under cm
the tests must be included in the computer session.
The tests can be appended to the computer lesson
as a separate component or they can be integrated
into the session. The former case presents the me-
chanical problem of coordinating the test with the
student’s use of the cAi lesson. Typically, this would
involve bringing in the test from mass storage along
with test administration, scoring, and reporting
software. This results in a rather clumsy procedure,
as it involves two sets of software. Integrating the
testing into the CAI software is attractive but more
difficult, as it must be done at the software level.
However, it may be possible to include standard
software subroutines in CAI lessons to perform the
test-related activities.

Switching the emphasis at the classroom level
under cms from item banking to test banking has
a number of implications. It means that the persons
responsible for the test bank must (1) develop the
items and use the computer to maintain the item
banks from which the tests in the test bank are

constructed; (2) establish the connections among
the curriculum, the items, and the tests; and (3)
create the linkages between test results and instruc-
tional procedures (e.g., diagnosis and prescription)
as well as between test results and management
procedures. These latter instructional linkage tasks
are not currently performed by test constructors in
the setting of a standardized achievement testing
program. Thus, there is a considerably greater
workload and cost associated with maintaining an
item/test bank under cbis than that necessary for

a traditional item bank.

Discussion
Item banking within the context of computer-

based instructional systems shares many charac-
teristics with current practice as described by Mill-
man and Arter (1984) and by Wright and Bell (1984).
However, there are unique characteristics that set
it apart from other applications. In the case of cm,
testing has not been a traditional part of the in-
structional procedure. One of the major difficulties
in employing item banking in CAI is the diversity
of sources of software and the range of microcom-

puters employed. Very little of the existing CAI
software has been developed as an integral part of
a curriculum or even as a systematic series of ses-
sions. As a result, there is little coordination of the
computer sessions, testing, and classroom instruc-
tion. In such a context, it is quite difficult to employ
item banking in an effective manner.

Because computer access is still rather limited
in most classrooms and because of the historical
lack of interest in testing, it is questionable whether
efforts should be made to superimpose conven-
tional post-testing upon CAI lessons. The amount
of time it takes to administer and score a conven-
tional instrument as part of a CAI lesson does not
seem to be a cost-effective use of scarce micro-

computer resources.
As Baker (1984) has suggested, CAI appears to

be a place for non-intrusive testing. That is, the
cm software should collect data from the student’s s

interaction with the computer during the instruc-
tional process. These data can then be used within

the CAI computer program for diagnosis and pre-
scription as well as evaluative purposes. Under this
approach, the student is not aware of being tested
in the conventional sense, yet upon the completion
of the computer session the usual testing goals have
been achieved. Such an approach places a greater
burden upon the lesson designer and software de-
veloper, but has the potential for better evaluation.

Non-intrusive testing would appear to be an ap-
proach intermediate to traditional post-testing within
CAI and CAI programs based upon cognitive sci-
ence. A good example of the latter is BUGGY (Brown
& Burton, 1978), a diagnostic computer program
for arithmetic. The BUGGY program consists of
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hundreds of diagnostic rules for arithmetic prob-
lems and it is capable of determining a student’s
misunderstanding of the rules of arithmetic. In a
real sense, it understands why a student makes
errors. The next step, called intelligent CAI (Slee-
man & Brown, 1982), is to institute computerized
instruction to remedy the student’s misunderstand-
ings. The amount of intellectual and fiscal re-

sources needed to develop intelligent CAI pro-
grams, even for simple topics, is very large.
However, over the long term, cognitive science
and intelligent CAI could have a profound impact
upon the conceptualization and implementation of
diagnosis, prescription, and evaluative procedures.
It is also implicit that there is a limited role in such
computer programs for conventional measurement

techniques and procedures.
One of the recurring themes in recent measure-

ment literature is the separation that has developed
between testing and instruction (see Airasian &

Madaus, 1983; Glass, 1986; Nitko, in press). Much
of the discussion has focused upon obtaining a link-
age between instruction and standardized achieve-

ment tests (see the Summer 1983 issue of the Jour-
nal of Educational Measurement, which is devoted
to this topic). The underlying goal in such linkage
is to have achievement tests measure either what

students are being taught or should be taught.
In the case of CMI systems, testing has long been

an integral part of the instructional management
process and the tests are designed with this linkage
in mind. The item responses and test scores are

used as the basis for diagnosis, prescription, and
evaluation as well as for instructional management
purposes. As a result, these tests are much closer
in spirit to teacher-made classroom tests than to
standardized achievement tests. Linn (1983) de-
scribed teacher-made tests as having the following
characteristics: &dquo;( 1 ) The degree of match between
test items and instructional objectives, (2) the use
of test results to provide feedback to the students
and to the teacher, (3) the use of tests to flag facts
or concepts that are considered important, and (4)
the use of tests to determine grades&dquo; (p. 179).
Because the characteristics of tests employed under
cm have a nearly one-to-one relationship to those
of teacher-made classroom tests, item banking un-

der CMI must be approached more from an instruc-
tional design point of view than from a standardized
achievement test point of view.

It is also the case that psychometric specialists
either tend to ignore classroom tests or try to su-
perimpose the technical accoutrements of stan-

dardized achievement tests upon them. However,
it appears that an overemphasis upon the technical
characteristics of the items and tests may be in-

appropriate in the context of cmi. T’ypically, minor
but continuous shifts are made in curricula as a

function of recognized deficiencies, new ideas, new
instructional materials, and personnel changes that
have an impact upon the tests, diagnosis, prescrip-
tion, and classroom management procedures. Con-
sequently, the life cycle of a given test may be
short compared to that of a standardized achieve-
ment test.

Occasionally, major shifts in the curriculum oc-
cur. For example, new textbooks are adopted, dif-
ferent educational philosophies come into vogue,
and new instructional paradigms are implemented.
Because of the tight linkage between the curricu-
lum and the item/test bank in CBIS, such major
shifts can be significant. These shifts can require a
total or near-total redesign of the tests as well as the
linkages to the instructional management-related
procedures. The net result is that it may not be

economically feasible to invest more than some
acceptable minimum amount of resources on the
technical aspects of any given test within the cmi
system. However, procedures for accommodating
these shifts must be built into the overall cmi design
and specifically into the item bank design. Thus,
an item banking capability cannot exist as a sep-
arate entity to be interfaced to a CM! system. Rather,
it must be designed from its inception as an integral
part of the overall curricular approach in which cm
provides management support for the teacher. To
do otherwise will result in a piecemeal design and
a system that is difficult to employ effectively.
One of the enduring hopes of item bank software

designers is that their systems will achieve wide-
spread use at the classroom level. This is not likely
to be the case. Test construction, even with com-

puter assistance, requires a certain level of exper-
tise and, more importantly, time at the computer
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console. As a result, online test construction is
more of a myth than a reality in many situations.
In the context of CBIS, test banking seems to be
more attractive than item banking. Using existing
microcomputer technology, tests can be easily de-
livered to the classroom on demand in a form that
teachers can readily use. In addition, the test con-
tent and the scores they yield would already be
incorporated into the management procedures of
the CBIS system.

Test banking also facilitates the cooperation of
curriculum designers, textbook writers, measure-
ment specialists, and management system devel-
opers. Using item banking, such teams can develop
tests that are matched to the instructional decision-

making and management procedures required by
the subject matter area and the academic level of
the course. The goal is to systematize the devel-
opment and use of the equivalent of teacher-made
classroom tests while retaining the desirable char-
acteristics of such tests. As a result, a crucial aspect
of item and test banking within CBIS is the require-
ment to be able to close the feedback loop within
the classroom. Without such a loop, the item/test
bank operates in a vacuum, and a gulf quickly
develops between the users and maintainers of the
system. Such a gulf has been the cause of death
of more than one computer-based system.
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