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CHAPTER IV
PROPOSED ITEM BANK SYSTEM

The purpose of developing an item bank system at
Universitas Terbuka is to develop, and to maintain items
which will be used to assemble tests for fiﬁal
examinations. These tests have an important role in
evaluating the student achievement, because this is the
only device to measure the students' performance after
taking distance courses.

In this chapter, I discuss the condition of

Universitas Terbuka's-item bank and outline a proposal
for an item bank system. Following Millman and Arter
(1984), I will address four 4 crucial topics: (a) item

development, (b) the use of item bank, (c) test

assembling, and (d) test administration.

Item Development

To develop items intended to support the item bank
system at Universitas Terbuka, I will use the existing
item development procedure already implemented at

Universitas Terbuka, with some additional requirements.

The general procedure for item development is as follows:
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l. Develop a matrix of test content based on the
curriculum objectives. This activity has been done
by the course writers or the faculty members who are
responsible for the teaching and learning process.
For example, the items for the English course, and
the matrix of the content of the examination, were
developed by course writers who were responsible for
this English course. The layout of the test matrix
is described in Figure 4-1.

2, Write items. The item writers will be the faculty
members. If there are no competent faculty members
then course writers or other competent persons will
Write items. 1If the bank has been established, the
faculty members will write 10 to 20 items, which

relate to the curriculum objectives, to add to the

bank collections.

3. Overview items. After the items havé been created,
they will be reviewed by content experts such as
university members from other universities, or the
course writers themselves. If some items do not

satisfy the review committee, then the item writers

rewrite these items, and resubmit them to the

committee,
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Facuity HVE Semester @ _____ /311
Acadesic Frogram: Ap. Stat 2 The Writer: Mr. ___
Course : Hath 3 Examination: FE/TA 3
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----------------------------------------- ot
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L), Mathematics and Natural Science
2}, Applied Statistics

3, FE = Final Examinatiaon
Th = Take-home Assignsent
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£3 = Application
{4,5 = Analysis and Synthesis
L6 = Evaluation

), 4 = Completing four options
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Lace Analysis

Multiple Completien

Analysis of Diagranm
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H

Figure 4-1 Example of an Examination Matrix

Koleksi Perpustakaan Universitas terbuka



40007.pdf

69

4. Items which satisfy the committee will be tried
out in the field. These tried out by attaching
them to the 50 or 60 calibrated items drawn from
the bank for testing purposes. These 10 to 20
items, however, will not be involved in student
drading. The purpose is to estimate their
Statistical characteristics.

I am concerned that the faculty members write items
rather than having outside test writers do so. The
advantages when the faculty members develop items by
themselves are (1) they will haQe experience in
developing evaluation tools in their faculty, (2) they
will have a responsibility in the evaluation process,
and (3) it will save money, because writing items will

be part of their routine job.

Item Format

Items stored in the bank are objective-~tests which
use four options in a multiple~choice format. The
various formats are as follows:

l. Completing four options. Students have to choose

the most appropriate from four responses. For

example:
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He knows a lot about commercial affairs.

The correct noun form for commercial

affairs is ..
A. commercialization

. commerce

. commerciality

. commercience

o0Ow

2. Choice of combinations of options. Students
should:
(a) choose A, if option 1 and 2 are correct,
(b) choose B, if option 1 and 3 are correct,
(¢) choose C, if option 2 and 3 are correct, and
(d) choose D, if all options (1,2, and 3) are

correct, For example:

I had been thinking about you when you
came means:
I T stopped thinking when you came;

2. I was thinking when you came;
3. I had started thinking when you came,

3. Matching. Students have to choose one of four

options which matches the question, for example:

Direction: Which matches the question tag?

eecesy Wwill you?

A. You and your sister will leave for
Bangkok

B. Please leave me alone

C. You, your sister and I won't come
D. You and she will have married
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4. Rearrange the words into a correct sentence. For

example:

can - many -~ carry - boat - your -~ how =
passengers -~ small ?

A. How many passengers can your small boat
carry?

B. How can your small boat carry
passengers many?

C. How passengers your small boat can
carry many-?

D. How can passengers carry your many
small boat?

5. Multiple completion. One uncompleted
Statement 1is followed by some possible
correct answers. Students choose:

(1) A if options 1 and 2 are correct,
(2) B if options 1 and 3 are correct,

(3) C if options 2 and 3 are correct, and

(4) D if all options are correct.

Items which will be stored in the item bank should
be analyzed using both classical and Rasch model item
analyses. The classical analysis should be done first

to eliminate poor items. Then the selected items
should be calibrated using the Rasch Model to get the

common difficulty level. This index will be used to
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calibrate the item collection onto a common scale.

Items stored in the bank will be classified into
three groups based on their difficulty level. Using
Robitaille and O'Shea (1983) classification, the groups
are: (l) very difficult items, which have p-value
between 0% and 29%, (2) difficult items, which have
P~value between 30% and 79%, and (3) easy items, which
have p~-value between 80% and 100%.

The Use of the Item Bank

The item bank will be assisted by the computer
mainly for item analysis, storage of items, and item
generation. Each Faculty will be the regular user of
the bank. When the faculty members want to benefit

from the bank, they will first make a matrix which

describes the curriculum objectives. Second, they will
go to the bank or perhaps use a terminal in each

faculty to match items and the curriculum objectives
items. If they agree with the items selected then they
print items to compose tests.

Items stored in the bank use the format for

information developed at Universitas Terbuka, which has
the following characteristics:

(1) General characteristics, such as: faculty, study
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program, courses, in what semester item used, item
code, level of ability (Bloom Taxonomy), difficulty
level (easy, average, difficult), item model (matching,
choose the appropriate response), key, item writer
code, module reference, item reviewer 1, item reviewer
2, associated learning activities, and the
instructional objective. (2) Statistical
characteristics, such as: the distribution of
responses, p-value, and point biserial correlation.

In the use of items, the item bank staff should
also provide a manual and training to the user about
using the computer, test development, and security. It

should be clear that assessment by using a computer is
easier than doing everything by hand.

Item Maintenance

To maintain the quality of the item bank system,
some steps for developing and maintaining items should
be considered: (1) training, (2) review materials, and
(3) tryout items. 1In the training step, not only do
the item writers need to be trained in order to become
qualified item writers but also the item bank users
need to be trained in order to be able to utilize the

item bank properly and effectively. They must also be
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trained to understand the basic ideas of item
difficulty and the Rasch model.

In reviewing the items, the first step is
evaluating the blue:print, because the test should
match the social change. It is not fair if the test
blué:prints are constant all the time while the social
demand is increasing. Second, content analysis should
be carried out, because over a period of time, the item
content may become familiar to the students. As a
result, tests developed from the bank may not reflect
the students' ability.

Test Assembling

This item bank system project plans to use the

computer as the means to store, to select, to edit, and

to generate the items. Each item is to be stored using
a certain label in order that the items will be easy to

select and to retrieve.
In developing achievement tests, the criteria for

retrieving items are:

a. P-value should range between 0.30 to 0.70. This
range will optimize the information about the
students' ability, because all the items have only

4 options.
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b. Select items which fairly represent the module to

be tested.

C. The total number of items included in one test
should be related to the students' ability which is
to be measured. For example, for items requiring
high mental capability such as in mathematics

courses, it is enough to set a test with 50 items

for one hour.

d. 1Items are arranged starting from the easiest
(highest p~value) to the hardest (lowest p~value).
By putting items in such way, it will support
students in completing their tests.

Test Administration, Scoring, and Reporting

To examine the students, the test booklets will be

sent by mail to the UPBJJs (regional centers) which are
responsible for the test administration and also for

the test security. Analysis of the results will be
done by the Universitas Terbuka, in Jakarta. There are
three activities involved in the item analysis process:
(a) analyzing items using classical item analysis, (b)
calibrating items using the Rasch Model,and (c)

adjusting items to the overall collection.
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System

There are four components in the system: Item
Development, Item Selection, Test Administration, and
Item Maintenance. Each faculty has the task of
developing items. They develop the matrix, organize
item writers, review items, and make a decision on the
content quality of the items.

In the item selection phase, again the faculty will
actively develop a matrix based on the course
materials. After they have completely developed the
matrix, they select items to compose tests from the
terminals which are located in each faculty. Figure
4-1 clarifies the item bank system.

In the Administration stage, the role of the
Examination Centre is to coordinate the faculty staff,
the examination centre staff, and the UPBJJ to manage

test administration. The activities in this stage are
printing tests booklets, arranging the test schedule,
distributing tests to the UPBJJs, scoring, and

reporting. The main task of the examination center is

to statistically analyze items, and to code items for

item banking purpose.
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The tasks in the Item Maintenance stage are not as
frequent as in the other three stages, because it
depends upon the need to make changes. After a period
of time when items are frequently drawn from the bank,
the contents should be changed but not the objective.
The process in this stage, firstly, is to identify
items which need to be edited; secondly, to rewrite
items; thirdly, to assemble tests; and finally to
analyze items and store them into the bank.

In the total system, the Examination Centre's task
is to support each faculty in the process of the test
items analysis. The Centre also provides manuals and

training for item writers and bank users.
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CHAPTER V

DISCUSSION AND RECOMMENDATIONS

Discussion

Item Analysis

The crucial part in developing item banks is to
analyze items and calibrate them onto a common scale.
Accurate item analysis requires statistical item
analysis. Classical item analysis and the Rasch model
procedure provide empirical data to select good items
and to calibrate items. Items evaluated, for example,
by experts as good items do not always measure the
Student's achievement properly when statistical item
analysis is applied. 1In this study, based upon the
statistical item analysis, 38% and 54% of the items

were considered to be good items for English in the

December 1986 and May 1987 examination periods. 1In

Mathematics, there were 33% and 70% good items in
December 1986 and May 1987. That is, about half the
test items conformed to the statistical aﬁalysis
requirements.

One should not, however, conclude on this basis
alone that examinations were poor because they

contained many poor test items. There were several
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constraints in applying statistical item analysis. The
first constraipt was that statistical item analysis
needs large samples, and there were only 46 and 67
students contributing to the item analyses on the
English examinations. These small samples could result
in inaccurate description of the item characteristics.

The second problem was that the time allotted and
the number of test items was not in balance. For
example, in the Mathematics examination held in
December 1986, many students omitted responses from
item 50 to the end of the test; Response patterns
indicated that guessing was evident in the final set
of questions,

A third constraint has to do with examination

times. The examinations are administered in only two
days, the third and fourth Sunday in the examination

month. In my opinion, this is not fair to the
students, because they must complete their tests in a
very limited time. Students may have to do more than
two tests in one day and this may be an reasonable
requirement.

The fourth constraint is that analysing items using

a statistical approach requires statistical
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competencies in the teaching staff, and Universitas
Terbuka has only a limited number of experts in this
area.

Item Bank

Developing an item bank is an alternative for
assembling tests, because the bank could supply items
Wwith their item characteristics to the test developers
as soon as tests are needed. Developing new tests
Wwithout item banking is time consuming and very
expensive.

A good item bank is one where the users, in this
case the faculty members, can draw items easily. To
support this requirement the item bank should have an
easy mechanism for retrieving items. The key
identifiers in developing tests are the difficulty
level, the discriminating power index, and the
specification of item objective.

Recommendations

To develop good items requires student support,
good test administration, and expertise in item

analysis. Based upon the constraints discussed, before
analysing items, I recommend:

a@. In relation to the student' support, that students
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be motivated to complete the examinations, otherwise
the score does not optimize the test information and
student ability. For example, before the test time,
test supervisors should explain to students that

what they do in the examination will absolutely
determine their assessment of their competencies.
Secondly, the student samples should reach the
minimum for the statistical item analysis. The
Rasch model needs at least 300 students (Hambleton &
Swaminathan, 1985). When the sample does not meet
this requirement, for example, the sample is less
than 300 students then careful analysis should be
considered, because the result of item analysis does

not represent to the sample.
b. Referring to the Examination administration and
procedure, Universitas Terbuka should take into

account the students' capacity. It is too much to
expect students to undertake two or more tests in

one day.

C. The expertise in statistical item analyses is very

important in deciding the developing criteria for
item selection, based on statistical concepts. So,

the statistical item analysis theory and practices
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should be provided by item bank staff to the faculty

members.,

Item Analysis

a.

In doing item analysis, I recommend the following:
Analyze items using classical item analysis to
delete poor items. 1In classical item analyses
information about the p-value and point-biserial
correlation are provided also for each option, so
destractors analysis can easily be done. The
point-biserial index for the correct response is the
appropriate indicator for the item discrimination.
To have solid discriminating power, the selected
items should be reanalysed using classical item
analysis. This revised discrimination index is the

one to be kept in the bank.
The Rasch item analysis should be used to calibrate

items onto a common difficulty scale. To make the
calibration work, at least ten common items should
be included in two different tests, because these
items will be used to adjust all item difficulties.
The best way to adjust these common items is to

average their difficulties. For the rest of items

adjust by adding or subtracting half of the mean
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difference. On tests in which the common items are
more difficult, the remaining items should be
adjusted down by half of the mean difference, and

the vice versa.
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APPENDIX A
The Structural Organization of

Universitas Terbuka
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APPENDIX B
Sample of Raw Data of Student Responses

in the English Examination held in May 1987
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APPENDIX C
Sample of the Results of Item Analyses

using the Classical Model
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Appendix D
Results of Item Analysis of the Reduced Item

Collection using the Classical Model
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NOTE: The items analyzed in this Appendix are those that met

the following criteria in the original analysis:

1) the point-biserial correlation index for the correct

answer is 0.20 or higher;

2) all incorrect options have been chosen by some
students;
3) the point-biserial correlation index for each

incorrect answer is 0.05 or less.
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Appendix E

Results of Item Analyses using the Rasch Model
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1. ENGLISH IN DECEMBER 1986 EXAMINATION

Item Difficulty Chi Sq. df
1 ~0.637 8.592 8
6 1.138 9.501 8

11 1.138 14.685 8

13 ~0.084 8.110 8

16 -0.637 13.697 8

17 0.027 15.109 8

18 ~0.637 6.293 8

19 0.370 10.055 8

26 0.998 9.979 8

27 -0.52 10.050 8

32 -0.414 5.115 8

33 -1.103 6.493 8

35 0.140 8.258 8

37 0.864 7.556 8

38 -2.375 14.193 8
2 0.735 7.592 8

44 -0.864 7.909 8

49 -0.982 6.699 8

50 -0.084 3.113 8
2 0.1490 5.067 8

58 0.027 6.937 8

59 -0.414 7.619 8

60 0.370 15.883 8

61 1.965 4,373 8

62 -0.084 8.180 8

63 0.254 10.413 8

65 0.027 20.055 8

693 0.140 11.597 8

70 0.140 5.615 8

78 0.370 5.869 8
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. 286
. 290
.650
. 368
.156
.614
.213
.594
. 137
. 9490
. 227
.530
.213
. 137
LT17
. 787
.156
. 857
.614
.063
. 137
.290
.213
. 227
.400
. 787
.530
.448
.976
.448
. 368
. 787
. 137
.290
.063

.22

ENGLISH IN MAY 1987 EXAMINATION
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(continued)

Item Difficulty Chi Sq. df
62 0.084 7.156 14
67 1.756 10.155 14
69 0.368 11.702 14
73 0.368 10.787 14
76 0.857 35.700 14
77 0.998 19.848 14
78 0.927 11.934 14
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3. MATHEMATICS IN DECEMBER 1986 EXAMINATION

Item
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Difficulty

.490
.020
.575
.678
.407
.082
.616
.232
.045
. 394
.351
.710
.171
.324
. 804
.272
.394
.941
. 176
.063
119
. 237
.441
. 270
. 893
.494
. 232
. 237
. 953
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MATHEMATICS IN MAY 1987

Difficulty

!

PR OHOORHRHFOFOOOOR,ROO

I

. 137
. 683
.629
. 156
.537
.651
. 965
. 065
. 299
. 635
.407
. 165
.541
. 051
. 337
.619
. 986
.410
. 828
. 890
.018
. 220
.690
.007
.093
.615
.308
. 151

EXAMINATION
Sq. df
151 18
762 18
533 18
.82 18
836 18
263 18
082 18
292 18
805 18
476 18
416 18
515 18
918 18
139 18
712 18
045 18
301 18
540 18
925 18
017 18
577 18
476 18
348 18
785 18
567 18
564 18
433 18
357 18
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Appendix F
Questions to be Answered in Designing Item

Banking Systems
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I. ITEMS:
A. Acquisition & Development.
1. Develop/use your own 1tem collection or use
collections of others?

a. if develop your own item collection what
development procedures will be followed?

b. If use collections of others, will the items be
leased or purchased, and is the classification
scheme sufficiently documented and the item
format specifications sufficiently compatible
for easy transfer and use?

2. What types of "item" will be permitted?

a. Will open-ended (constructed response) items,
opinion questions, instructional objectives, or
descriptions of performance tasks be included
in the bank?

b. Will all the items be made to fit a common
format (e.g. all multiple choice with options
a,b,c,and d)?

c. Must the items be calibrated, validated, or
otherwise carry additional information?

3. What will be the size of the item collection?
a. How many items per objective/subtopic
(collection depth)?
b. How many different topics (collection breadth)?

4. What review, tryout and editing procedures will be
used?
a. Who will perform the review/editing?
b. Will there be a field tryout, and if so, what
statistics will be gathered, and what criteria
will be used for inclusion into the bank?

B. Classification
1. How will the subject matter classifications be
conducted?

a. Will the classification by subject matter use
fixed categories, keywords, or some combination
of the two?

b. Who will be responsible for preparing the
taxonomy?

¢c. How detailed will the taxonomy be? Will it be
hierarchically or non- hierarchically arranged?
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d. Who will assign classification indices to each
item, and how will this assignment be verified?

2. What other assigned information about the items
will be stored in the item bank? (See attached
list for potential attributes).

3. What measured information about the items will be
stored in the bank? (See Appendix B list for
potential measures). How will the item measures
be calculated?

C. Management
1. Will provision be made for updating the
classification scheme and items? If so:

a. Who will be permitted to make additions,
deletions, and revisions?

b. What review procedures will be followed?

¢. How will the changes be disseminated?

d. How will duplicate (or near duplicate) items be
detected and eliminated?

e. When will a revision of an item be trivial
enough that items statistics from the current
version?

f. Will item statistics be stored from each use,
last use, or aggregated across uses?

2. How will items that require pictures, graphs,
special characters, or other types of enhanced
printing be handled?

3. How will items that must accompany other items,
such as a series of questions about the same
reading passage, be handled?

IT. TEST
A. Assembly
1. Must the test constructor specify the specific

items to appear on the test or will the items be
selected by the computer?
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2. If the items are selected by the computer,:

a. How will one item out of several that matches
the search specification be selected (randomly,
time since, last usage, frequency or previous
use)?

b. What happens if no item meets the search
specifications?

c. Will a test constructor have the option to
reject a selected item, and if so, what will be
the mechanism for doing so?

d. What precautions will be taken to insure that
examiners who are tested more than once do not
receive the same items?

3. What item or test parameters can be specified for
test assemble (item format restrictions, limits on
difficulty levels, expected score distribution,
expected test reliability, etc.)?

4, What assembly procedures will be available
{options to multiple choice items placed in random
order, the test items placed in random order,
different on each test)?

5. Will the system print test or just specify which
items to use? If the former, how will the tests
be printed or duplicated and where will the
answers be displayed?

B. Administration, Scoring and Reporting
1. Will the system be capable of on-line test
administration? If so:
a. How will access be managed?
b. Will test administration be adaptive, and if
so, using what procedures?

2. Will the system provide for test scoring? If so:
a. What scoring formula will be used (right only,
correction for guessing, partial credit for
some answers, weighting by discrimination
values)?
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b. How will constructed response be evaluated
(off-line by the instructor, on-line/off-line
by examiners composing their answers to a key,
on-line by computer with/without employing a
spelling algorithm)?

3. Will the system provide for test reporting? If
s0:

a. What records will be kept (the tests .
themselves, individual student item responses,
individual student test scores, school or other
group scores) and for how long? Will new
scores for individuals, and groups supplement
or replace old scores?

b. What reporting options (contents/format) will
be available?

¢. To whom will the reports be sent?

C. Evaluation
1. Will reliability and validity data be collected?
If so, what data will be collected by whom, and
how will they be used?

2. Will norms be made available and, if so, based on
what norm—-referenced measures?

ITI. SYSTEM:
A. Acquisition and Development
1. Who will be responsible for acquisition/
development, given what resources, and operating
under what constrains?

2. Will the system be made transportable to others?
What levels and what degree of documentation will
be available?-

B. Software/Hardware Features
1. What aspects of the system will be computer
assisted?
a. Where will the items be stored (computer,
paper, card file)?
b. Will request be filled using a batch, on -line,
or manual mode?
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2. Will items be stored as on large collection or
will separate files be maintained for each user?

3. How will the item banking system be constructed
(from scratch; by piecing together word
processing, database management, and other general
purpose programs; by adopting existing item
banking systems)?

4. What specific equipment will be needed (for
storage, retrieval, interactions with the system,
ete.}?

5. How user and maintenance friendly will the
equipment and support programs be?

6. Who will be responsible for equipment maintenance?

C. Monitoring and Training
1. What system features will be monitored (number of
items per classification category, usage by user
group, number of revisions until a user is
satisfied, distribution of test lengths or other
test characteristics, etc.)

2. Who will monitor the system, train users, and give
support (initially, ongoing)?

3. How will information about changes in system
procedures be disseminated?

D. Access and Security
1. Who will have access to the items and other
information in the bank (authors/owners, teachers,
students)})? Who can request tests?

rd

Will users have direct access to the system or
must they go through an intermediary?

3. What procedures will be followed to secure the
contents of the item bank (if they are to be
secure}?

4. Where will the contents of the item bank be housed
(centrally or will each user also have a copy)?
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Who will have access to score reports?

USE AND ACCEPTANCE
General

1.

Who decides to what uses the item bank will be
put? And will these uses be the ones that the
test users need and want?

Who will develop the tests and who will be allowed
to use the system? Will these people be
acceptable to the examines and recipient of the
test information?

Will the system be able to handle the expected
demand for use?

Will the output of the system likely to be used
and used as intended?

How will user acceptable and item bank credibility
be enhanced?

B. Instructional Improvement. If This is an

C.

intended use:
1.

Will the item bank be parts of larger
instructional/decision making system?

Which textbooks, curriculum guidelines, and other
materials, if any, will be keyed to the bank’s
items? Who will make that decision and how will
the assignments be validated?

Will items be available for drill and practice as
well as for testing?

Will information be available to users that will
assist in the diagnosis of educational needs?

Adaptive Testing. If this is an option:

1.

How will the scheduling of the test
administrations take place?
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How will the items be selected to measure testing
efficiency yet maintain content representation and
avoid duplication between successive test
administrations?

3. What criteria will be used to terminate testing?
4., What scoring procedures will be followed?

D. Certification of Competence. If this is an
intended use:
1. Will the item bank contain measures that cover all
the important component skills of the competence
being assessed?

2. How many attempts at passing the test will be
allowed: When? How will these attempts be
monitored?

E. Program/Curriculum Evaluation. If these is an
intended use:

1. Will it be possible to implement the system so as
to provide reliable measures of student
achievement in a large number of specific
performance areas?

2. Will the item bank contain measures that covers
all the important stated objectives of the
curriculum? That go bevond the stated objectives
of the curriculum?

3. Will the item bank yield commensurable data that
permit valid comparisons over time?

F. Testing and Reporting Requirements Imposed by
External Agencies. If meeting these requirements 1is
an intended use:

1. Will the system be able to handle requirements for
program evaluation (e.g. Ch. I), student
selection into specially funded programs,
assessing educational needs, and reporting?

2. Will the system be able to accommodate minor
modifications in the testing and reporting
requirements?
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V. COSTS
A. Cost Feasibility
1. What are the (fixed, variable) costs (financial,
time, space, equipment and supplies) to create and
support the system?

3]

Are these costs affordable?

B. Cost Comparisons
1. How do the item banking system costs compare to
the present or other testing system that achieve

the same pools?

2. Do any expanded capabilities justify the extra
cost? Are any restricted capabilities balanced by
cost savings?
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