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THE RASCH METHOD OF ITEM ANALYSIS
ADVANCES IN ITEM AND TEST DEVELOPMENT
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ABSTRACT: The purpose of this article is to recast the Rasch
method of item and test development in both theoretical and
practical forms to broaden insights into the modei’s applicabil-
ity in everyday work and research. The Rasch model tries to
describe what happens when an examinee with a certain ability
encounters a question with a certain difficulry level. Following
some assumptions, it states in a probabilistic manner the way
people and questions relate. The process contrasts sharply
with the most widely used item analysis techniques, which
simply report total scores on people and on questions and item-
total score correlation coefficient as the means of describing
test response data. The Rasch method uses two pieces of
information: item and person parameters. With the help of the
computer these parameters are calibrated and indexed. From
this a scale free from a particular population of students will
be created which will enable the user to interpret level of
performance directly with respect to the curriculum. '
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INTRODUCTION

Systematic approaches to test development with the purpose of
getting an accurate measurement of a person’s ability have
been a prime concern of psychometricians. The quality of
items in a test will determine how accurately an ability or trait
will be measured. Information about the strength and quality
»Qf items in a test can be judged by applying item analysis
procedures. To date, the majority of professionals and
teachers have been using classical test theory as their basis for
development and item analysis.

The classical test model is a weak model and as a consequence
has limitations. For example, the classical test theory is
sample dependent.  Ability parameters that represent the
position of the examinee on the variable to be measured depend
upon the total group of individuals who take the test.

Classical measurement concepts like reliability and validity
coefficients are sample dependent. The former is not appli-
cable to an individual, but only to a group of examinees
because the coefficient of correlation involves variation among
scores of different examinees.
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The value of item difficulty index, P, which is the proportion
of correct responses to items in a test, is also tied to the
performance of the sample used and varies significantly with
different samples. Likewise, the item-test correlation is sample
dependent. :

The classical test model is not only sample dependent, but is
also item dependent. An obtained score depends upon the
specific items chosen for the test and reflects the difficulty of
the items. One has to give the same set of items to another
group of interest to get a precise comparison (Hambelton &
Cook, 1977). It is evident, however, that if we fail to get
adequate information about ability and item statistics other than
for the group to which the test was given initially, we will not
be able to derive comparable scores from different tests given
to different people. It is clear that test developers, be they
professionals or ordinary classroom teachers, will benefit from
any procedure that will provide them with comparable score
and interpretive information.

The need for comparable scores becomes desirable in some
situations where a course is given to a large number of students
in different sections and is taught by different instructors.
Marks given to students in each section have to be comparable
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overall in spite of the difference between teachers. But without
a common scale it is difficult for educators to appraise educa-
tional achievement from year to year and compare groups from
section to section or from school to school.

The weaknesses of the conventional test theory have led
experts in the field to seek alternative ways of item selection
where the test statistic would be stable even with changes in
group ability. As early as 1950, Gulliksen (1950, 392) made
a remarkable plea which is worth recalling: "A significant
contribution to item analysis theory would be the discovery of
item parameters that remained relatively stable as the item
analysis group changed or the discovery of a law relating the
changes in item parameters to changes in the group”.

Many attempts have been made by various people to solve the
problem posed by Gulliksen by introducing theories or models
for test scores. Among these models are strong true-score and
latent trait theories. Even though all models specify relation-
ships between observable examinee performance and an un-
observable trait assumed to underlie performance of the
examinee, each model has its own special assumptions which
make some of them more complex than others.
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There is one particular latent trait model, generally referred to
as the Rasch model, or the One-Parameter Logistic model,
which has been widely tried in item selection and test develop-
ment. This paper attempts to set down the main features of the
method in such a way that it can be understood and can be
used in everyday work and research.

Theoretical Considerations in Estimation
of Ability and Item Parameters.

In the early 1960s George Rasch discussed a new idea of
looking at test data. He based his discussion on a theoretical
approach that had risen out of his application of mathematics
to statistical aspects of testing. However, it was since the
publication of Statistical Theories of Mental Test Scores (1968)
by Lord and Novick that considerable attention has been given
to the field of latent trait theory in general and the Rasch

model in particular as a new area of test development.

Proponents of the new model claim that its advantages over
classical test theory are twofold: (1) theoretically it provides
item parameters that are invariant across examinee samples that
will differ with respect to the latent trait, and (2) it provides
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| information about how a specific item discriminates among
students of varying abilities (Lord and Novick, 1968; Wright,
1977).

The Rasch method proposes a way of ‘understanding and
describing test data different from the conventional or classical
test development procedures. In classical item analysis
techniques the total number of correct responses a person gets
on a test determines his rank (ability) in the group and the
number of correct responses to an individual item expressed as
proportion to the total decides the level of difficulty of the
item.

To carry out item analysis in the Rasch method we also employ
the number correct for the questions and for the persons taking
a test. However, in this model there is a theoretical consider-
ation which describes the stochastic outcome of the interaction
of a person with a certain ability level and an item with a given
level of difficulty. The individual examinee may get an item
right or wrong, but the probability of a correct response
depends on both the ability of the person and the difficulty of
the item. It can be said, however, that an examinee is more
likely to get the easier questions right.
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‘The Rasch model starts at this point. The phrase 'more likely’

leads us directly to the use of a probability scale. Two
measures have to be dealt with to set up the scale: the
difficulty level of a particular test item and the ability level of
a student. From these, a mathematical function gives the
probability of success.

Byst v e (1)
Where
P = the probability for an examinee v of
answering item 1 correctly
48 = the ability parameter for examinee v
0; = item difficulty parameter
e = the base of the system of natural logar-

ithms
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When a person encounters an item, the result is never going to
be clear. An able examinee might miss an easy item while a
less able examinee might respond correctly to an item that has
been reckoned hard. But the response model states that an able
person is more likely to get a question right than a less able
candidate.

The person-item relationship shown by their difference (83,-6,)
above is used to produce a probability statement for the model.
Since either parameter can vary from minus infinity to plus
infinity, so can their difference. But probability must stay
between zero and one. To overcome this problem, the
difference (B,-6;) has to be expressed as an exponent of the
natural constant e (Wright & Stone, 1979).

The table given below presents a numerical example to show
the way in which people and questions relate. In other words,
it shows how the probability P,; works as a function of the
difference between person ability and item difficulty.
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Table 1. The Rasch Probability of a Right

Answer as a Function of Person Abil-
ity and Item Difficulty*

Person Item difficulty | Difference Odds Right answer
ability d; B.-0; (B,-8,) probability
B, %

5 0 5 148.41 0.99
4 0 4 54.60 0.98
3 0 3 20.09 0.95
2 0 2 7.39 0.88
1 0 1 2.2 0.73
0 0 : 0 1 0.50
0 1 -1 0.37 0.27
0 2 -2 0.14 0.12
0 3 -3 0.05 0.05
0 4 -4 0.02 0.02
0 5 -5 0.01 0.01
*

Partly from "Solving Measurement Problems with the
Rasch Model" by Benjamin D.  Wright, Journal of
Educational Measurement, 1977, 14.

One can see from Table 1 that when person ability is more
than the difficulty of an item, then, 8, is more than §,. The
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difference between the two variables is positive and P,; on the
item is greater than .50. But when the item is too difficult we
find that B, is less than §, and their difference is negative which
makes P, less than .50. As an item becomes more difficult for
a person, we see that this probability of success gets increas-
ingly lower, i.e. the probability of success of an individual
which is .27 when S, is 0 and 6, is 1 becomes .01 when diffi-
culty (§;) becomes 5.

In short, this is how examinee ability and item difficulty relate

when people take test questions that confirm to the specifica-
tions of the Rasch model.

Estimation of Parameters

Usually computer programs are used to generate the best
parameter estimate for the Rasch model. As indicated later in
the "Application of the model" section of this paper, BICAL
is a highly portable FORTRAN estimation program for the
Rasch model in addition to a few others.

However, there are many different approaches, to the problem
of estimation of parameters to the model, which vary in their
mathematical and statistical sophistication. For instance, there
are simple procedures which can be carried out by the use of
hand calculator (Cohen, 1976) which are based upon the
assumption of normality of the distribution of examinee ability.
This method had been used by Benjamin Wright (1977) and
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has been adopted here for the estimation of parameters from a
hypothetical example as follows:-

1. For a test of L items given to a sample of N persons;
delete all items that no one gets right or no one gets
wrong and all persons with no items right or no items
wrong and continue deleting until no such items or
“persons remain. For the L items and N persons remain-
ing:

2. Observe S; the number of persons who got item i right,
for i=1 through L and n, the number of persons who got
r items right, for r=1 through L-1.

3. Calculate

Xi=In[(N-s)/s] the log ratio of wrong to right
answers to item i by N persons, (2)

&, L
X = Z X./L the mean of X; over L items, 3)
i

U=Y X,=x)2/(L-1)

the variance of X; over L items, (4)

Y, = In [r/(L-r)] the log ratio of right to wrong
answers on L items, (5)

|

Y = ”,y,-/N the mean of Y, over N persons,  (6)
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V= ijn,@,-?)Z/(N—l)

4. Let

5. Then

66

Yiis

1+U/2.89
1-UV/8.35

i 1+V/2.89
1-UV/8.35

d=Y(X.-X)

|
|

the variance of Y, over N
persons, )

12

an expansion factor due to variation
in item difficulty, (8)

172

an expression factor due to vari-
ation in person ability, 9)

the difficulty estimate of i, (10)

SE(d) = Y[N/s; (N-s; )]'?

b, = Xy,

SE(b,) = X[L/r(L-r)]'?

the standard error of difficulty
calibration (11)

the ability estimate implied by

score r, (12)

the standard error of ability meas-
urement (13)
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.

As an example of this procedure, suppose 540 persons took a
five item test with responses as shown under s; and n, in Table
2. Calculation of U, V, X and Y produce the d, and b,
values listed in the table.
simulating the exposure of randomly selected persons with
mean ability zero and standard deviation of 0.5 to five items
with the difficulties shown under §, the success of the calibra-
tion can be judged by comparing the estimated d; with the
corresponding §; values.

Since the data were generated by

Table 2: An Example of Rasch Model Calibration.

Item Si X-‘ d‘» = Y(Xl _X) SE(dl) Bi
1 390 -0.96 -1.02 0.11] -1.00
2 357 -0.67 -0.69 0.10| -0.50
3 285 -0.11 -0.05 0.10| 0.00
4 202 0.51 0.67 0.10| 0.50
5 146 0.99 1.21 0.11| 1.00
N= 547X = <0107 "2 U=i0653" = X % 1,14
Score n, Y, b, = Xy, SE(b,)
1 83 -1.39 -1.58 1.27
2 170 -0.41 -0.47 1.04
3 197 0.41 0.47 1.04
4 90 1.39 1.58 1.27
N = 540 Y=004 v=0733 Y=1.15

67



Ayele Meshesha

1 ive Exampl

In order to illustrate the way this technique operates, an
example of a simple arithmetic test is given below.

o7 #8

2. 42-27
3. - 9x 17
4. 216 %9
37230 %05

In an achievement test whose main function is to distinguish
different levels of achievement, an item answered correctly by
all examinees, or incorrectly by all, does not help to distin-
guish between high ability and low ability students. Such items
will be excluded from the analysis. Likewise, students getting
zero or 100 percent correct marks are eliminated. Anyone
who gets all the items right has undoubtedly a high ability, but
it is difficult to assign him a specific ability level. Also.
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someone who gets all items wrong can be classified in the low
ability category but one cannot say how low he or she is.

Let’s now examine possible results of 10 students on the five-
item test mentioned earlier.

Table 3: Results of 10 Students on Five Questions.

Distribution of Items

N
w

Totals
4

Examinee
Askale
Bogale
Chaltu
Debela
Enanu
Fikre
Gonite
Hirut

XKIX| XXX XX X9
Rlw|vw|[pv|lwlwlw|w

Jigsa

>~

Konjit

ol x|l
NI RN IR AN IRNES RN AS
LSRN EN IR X NSNS
ot R i ol (o o] e R I ) i o o ol |

—

Total correct

v = Correct X = Wrong
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For illustrative purposes the table has been arranged in a
hierarchical manner. The items are arranged in order of
increasing difficulty from left to right and the examinees are
put in order of decreasing total marks from top to bottom of
the table. This is to say that item number 1 is the easiest while
item number 5 is the hardest. In like manner, candidate
Askale with a total mark of 4 is at the top of the ability list
while Konjit is at the bottom.

Examining the table one realizes that it follows a general
pattern indicating a rough relationship between item difficulty
and examinee ability. Such would be the manner when items
and students fit the Rasch model in a real situation. However,
for a test of considerable length and a large number of
examinees, the pattern will not be as easily observable as in the
current assumed example. Usually computer programs are
used to generate the best fitting parameter estimates for the
model. Here we simply try to illustrate some general prin-
ciples.

Now let’s look at the table again to examine the goodness-of-fit
between items and examinees. Considering the students, we
see that Askale, Bogale and Chaltu are consistent in the manner
of their answers to the questions. Similarly we find that Fikre,
Gonite and Konjit are also compatible in the way they reply to
the items. None of them scores correct on a more difficult
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question than any they get wrong. Debela is some what
consistent, although he solves question 4 after missing the
easier item number 3. We observe a similar condition in the
answers of Hirut and Jigsa where a difficult item has been
tackled after getting an easier item wrong. It is Enanu whose
results are rather inconsistent; except the first question, she has
succeeded in answering the more difficult questions 4 and 5
than the easier items 2 and 3.

There have been several suggestions in the literature for testing
the goodness-of-fit of the Rasch Model. The most commonly
used testing statistics are those sometimes known as global test
statistics. The approach to these is to calculate the probability
of all the possible response patterns and then compare the
observed and the theoretically expected outcomes by means of
a chi square (x? test (Wright & Panchapakesan, 1969;
Andersen, 1973; Harris er al, 1988). In these statistical tests,
the sample under consideration is partitioned into ability groups
and the equality of the item parameters over ability groups is
checked directly.

To analyze the likelihood of the results scored by the,
examinees in our example, we will consider Bogale and Enanu.
For candidates of the ability level required to get 3 out of 5,
the chances of success in the five questions respectively are
0.9, 0.7, 0.5, 0.3 and 0.1. The probability that such a student
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gets Bogale’s pattern of results is 0.19845 which is the product
of 0.9, 0.7, 0.5, 0.7 and 0.9.

For Enanu, by contrast, the outcome is the product of 0.9, 0.5,
0.3 and 0.1, which is 0.00405. Likewise, we can compute the
probabilities for the rest of the group. For Debela, the figure
comes to 0.08505. We see that Bogale’s result pattern is 29
times as likely to occur as Enanu’s and even Debela, who has
succeeded in answering item 4, has a chance 21 times as likely
as Enanu.

Enanu has produced a result so noticeably different from the
pattern of results as a whole that it may have to be decided that
she does not fit the model and therefore be eliminated. Such
would be the procedure followed for testing the goodness-of-fit
for longer tests involving a large number of examinees.

In the same way as for the students, the selection of the items
best fitting the model is necessary. Checking the table, we
find that none of them seriously diverges from the expected
pattern. In an actual test, the elimination of items is of rather
greater consequence than the elimination of students, but the
method of analysis to be used will be identical to that applied
in the example involving Enanu and her friends.
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After the elimination process is completed, we will be left with
a group of items that fit the model. Each question or item in
the group will have a calibrated difficulty level. More items
can be calibrated in this manner and can be stored in the
computer to form what is known as a bank. Then when it
becomes necessary, a part of the collection may be used to test
a group of students whose achievement can be compared with
that of the original group.

Once the bank has been formed, a test or several tests can be
made according to desired difficulty levels from the already
known difficulty level of each individual item. For students
who do not fit the model their results could be used to analyze
areas of weakness for future remedial actions.

To develop a viable system that can accommodate the ideas
discussed above, the various assumptions about the model have
to be explored

Assumptions for testing Goodness-of-fit

All latent trait models are based upon a set of basic assump-
tions as to what happens when people take a test. The Rasch
model assumes thatethe items are measuring one common
ability and there exists the assumption of local independence
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- between the items and the examinees. These two assumptions
imply that a test which measures only one trait or ability will
have less measurement error in the test score than a test that is
multidimensional, and that the response of an examinee to one
item is not related to his response to any other item. The
model also makes a third assumption, that all items have equal
discriminating power but vary only in difficulty. There is an
additional assumption that the items cannot be answered
correctly by guessing.

Wright (1977) has suggested that the Rasch model should be
superior to other latent trait test development procedures due
to the simplicity of the model. That is, the unweighted number
right scoring technique used by the Rasch model contains all
the information necessary to produce estimators for item and
person parameters. Considering the model’s desirable features,
Hulin er al (1983:38) have this to say:

This model is perhaps most useful when a researcher has
carefully pretested a set of items that were written in a
format that minimizes guessing. Then it may be possible
to select a subset of these items with approximately equal
discriminating powers.  Under these conditions the
simplicity of the one-parameter model makes it very
attractive to practioners.
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Lord (1980) assures us that if the assumptions are satisfied for
a set of data, sufficient statistics are available for estimating
both item difficulty and examining ability. He also argues that
if sample size is small, Rasch estimates may be more accurate
than the three-parameter-model estimates.

We can take some of these assumptions and consider briefly
the conditions in which they might be justified.

The first is that all questions must have levels of difficulty
which may be compared directly with each other. Taking the
illustrative example given earlier, if question 4 on division
proves to be more difficult than the multiplication question (3),
then it is assumed that this is so for all students. If there are
some students who find division generally easier than multipli-
cation, while others find multiplication easier, then these two
areas must be tested separately.

In other words, there must be a common scale of measurement
for the difficulty level of all items. The test quoted might be
said to measure ability in simple computation, and its use
presupposes the existence of a single scale of measurement for
this purpose. If the scales of measurement for ability in say,
multiplication and division are different, then the model cannot
be used for a test which includes items on both. To take an
extreme example of this, one could not use a test consisting
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partly of computation questions and partly of questions on
English grammar, because the two sets of questions are not
measuring the same thing and so the scales of measurement are
different. The fundamental requirement is that all students
should respond to all items in a similar manner, even though
the levels both of difficulty and ability may differ.

In practice, it is not obvious whether a given set of questions
is measuring just one thing, or two, or more than two. In
many cases an initial judgement would be that there were
probably several, but that they were sufficiently alike to be
considered together without departing significantly from the
assumption of a single scale. No firm conclusions can be
drawn without setting up a full run of the test, with a large
number of students, and looking at the results.

If it were necessary to observe the requirement of a single
scale very strictly, the possible use of the Rasch model would
be very limited. But it is frequently stated by the proponents
of the method that minor variations from the single scale are
acceptable: in other words, all items in a test must measure at
least roughly the same thing. The real nature of the assump-
tion is thus that the variations which exist are small enough not
to cause significant errors.
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The second assumption is that the level of difficulty of a
particular question is independent of its context: that it does
not matter whether it comes first or last or whether it is
preceded by easier questions of the same type. In other words,
it is assumed that a particular set of questions may be arranged
in any order, without affecting the results.

In many tests it is not unusual to arrange the order of questions
for the student’s benefit. One might start off with a few very
easy items to give the weaker students confidence, then have
several graded groups of items on different aspects of the
subject, and leave a few really difficult questions until the end.
Often a question will be set in several parts so that success in
the first part is necessary before the remaining parts can be
attempted. When using the Rasch model, this cannot be done
without departing from the conditions under which it operates.

Nevertheless some questions have to come at the start and
others at the end. The assumption, that this makes no differ-
ence, is a big one because it is beyond dispute that students do
learn during a test. They learn through practice; they learn to
do difficult items by doing easy ones. They may pick up hints
about the meanings of words or other information which can
be used in questions other than the one intended.

77



Ayele Meshesha

The real point at issue is not whether local independence does
in fact exist. It is whether the actual degree of interdependence
is great enough to cause significant error.

The third assumption is that there is no guesswork effect.
Given the essential requirement that questions must be
dichotomously scored, it is possible to use either questions to
which the student has to provide an answer, or questions in
which he has to choose between several answers given on a test
paper. Also, a single answer may be given whose correctness
or otherwise the student has to decide. Clearly there is scope
for guesswork, particularly when possible answers are given,
and most of all in the true or false type.

It is not necessary to assume that there is no guessing at all,
but rather that the amount of guessing is so little and in such
a pattern that the operation of the model is not significantly
affected.

In general, it can be concluded that if the conditions can be
met, and if the errors from all sources do not become too

great, we have a method of analysis of a considerable power.

Thus far the discussion has focused on the necessary specifica-
tions and theoretical background of the Rasch method to
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understand how it works. The following section will deal with
applications of the model in item and test development.

Applications of the Rasch Model

Much has been written about the use of the Rasch model to
real world simulations. Within the last decade or so many
researchers have been interested in the empirical investigation
of the model’s robustness with respect to some aberrations like
guessing and unequal item discrimination slopes. Some have
reported that the model is extremely robust under many
situations while a few others haver found less encouraging
results.

In a resent study Forsyth er al (1981) examined the invariance
properties of the Rasch model using data that did not confifm
in all respects to assumptions of the model. They used sections
of the Iowa Tests of Educational Development which were
built according to content-by-process table of specifications.
They found that the Rasch model yielded reasonably invariant
item parameters and ability estimates even though the assump-
tions of the model were violated.

The Rasch Calibration method has also been applied to a
number of school-related content areas and the analysis has

79




Ayele Meshesha

been reported successful. Soriyan (1972) used the model to
find out to what degree achievement tests of the West African
Certificate Examination would behave in terms of fitting the
model. He found that the test satisfied the assumption of
constant item discrimination. It was also reported that the
model did well in selecting items even in those instances where
discrimination indices were unequal.

Some investigators have raised the issue of adequate sample
size to be used in the Rasch model. It has been found that
sample size does not matter at all. Tinsley and Davis (1975)
report that the Rasch item difficulty index and estimation of
ability were invariant. They used as small as 25 items in some
of their tests and samples of 89, 120 and 145 examinees. The
largest group sample they tested consisted of 630 students.

The examination of the goodness-of-fit of the items to the
Rasch model and the processing (item calibration) of the data
are carried out by the computer. There is a host of programs
available for both mainframe and personal computer use
(Mislevy & Stocking, 1989; Mislevy & Bock, 1986). How-
ever, the most often used software for the estimation of
parameters and calibration of items has been the BICAL
program. It implements a maximum likelihood estimation
procedure for concomitantly estimating item and person
parameters from observed item responses. The program
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anchors the location of the difficulty and ability scale metric by
setting the mean value at zero (Haberman, 1977; Van den
Wollenberg er al, 1988).

The point (zero) reference for ability levels has been difficult
to explain to students and parents. A handy translation and
scaling to units called "WITs", provides units which can be
expressed in terms of positive integers. The transformation is
d = (100+9.16 ) and b = (100+9.18 ). Other scale names
like "logit" and "RITs" are sometimes used to indicate ability
levels of examinees.

It is necessary to note that the test analysis process in the
Rasch model contrasts sharply with the most widely used item
analysis techniques which simply report total scores on people
and on questions and item total score correlation coefficients as
the means of describing the collected data. The Rasch model,
however, enables us to examine and understand the nature of
the test responses collected from individuals rather than just to
describe them.

The standard error of measurement calculated from the internal
consistency reliability estimates is the same for any score
obtained on the test as a whole. With the Rasch method it can
be shown that at the centre of the distribution of scores,
roughly around the mean, the standard error of attainment is
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AJ

approximately equal to that obtained from using the classical
item analysis approach. However, as the Rasch estimates of
pupils’ attainment become more extreme from around the
mean, the standard errors derived from using the model do
increase, indicating the rather less precision with which the
estimates are obtained. This is an advantage one gets from the
new method and saves test users from assuming that the
standard error of measurement would be the same over the
whole range of test scores.

The Rasch analysis is extremely useful in that area of test
development known as item bank construction and management
where large scale calibration exercise can be done. The initial
procedure for establishing an item bank is somewhat complex
and time-consuming. Thousands of questions which are
appropriate and educationally meaningful have to be collected
-and administered over several sessions in order to calibrate a
substantial number of relevant items into an item bank. The
complexities are a result of not only collecting appropriate data
but also of the explicit assumptions and the need to check for
the compliance of such assumptions.

But once an item bank has been established with the necessary
item statistics and other item characteristics, one will be able
to select items for a test on the bases of that information, as
well as its content. Besides, one will be able to check from
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time to time if the bases for using the model are met every
time data are collected and items are used from the bank. If
the conditions are not met, then the proper examination will be
carried out to check in what respect and to what degree
conditions have been violated.

It is here that we get the main difference between the use of
the Rasch model and the techniques based on classical item
analysis. In most classical item analysis methods, items are
simply clustered together to form either sub-scores or a single
total score. It is not a common practice-to check in detail to
ensure that data from a particular examination session are
indeed measuring something which is consistent with what has
been the case in the past as measured by the individual items.
As stated earlier, in the Rasch method, however, we will know
if there are major departures from the model and do something
about them.

The use of the Rasch method becomes apparent, especially, for
large scale testers which have the necessary manpower and
equipment. The introduction of an item bank, its management
and use would be facilitated by the use of this new tool. Once
after we have included all the items we want, we can use them
in any order we desire. Or we can create as many alternate
forms of a test as we need and be able to administer it to a
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large body of candidates without much worrying about cheating
or copying by examinees.

In addition, as indicated in the introduction part (pages 1 & 2),
the use of the same test to assure comparability of information
is most often necessary. The same result can now be achieved
without the problems of test security and out-datedness of test
content by using an underlying curriculum scale and a Rasch-
calibrated item bank.

Conclusion

It has been demonstrated extensively both in research settings
and practical applications that the Rasch method is useful for
item banking and test development. In other words, the model
can be used to define any described variable and to develop,
field test and calibrate corresponding test items.

Items that qualify are stored in the bank with hierarchical
levels of difficulty. They can be retrieved and tests easily
created from them in several parallel forms as needs arise.
Such systems will definitely facilitate the work of many
educational and industrial institutions that occasionally use
tests. '
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From the technical point of view, much has been done in the
area of computer technology over the last decade or so. To
successfully develop, field test and calibrate items of any size,
we had to use mainframe computers which were very expens-
ive to acquire. That has now changed significantly.

The technological advances made in the computer world where
documents containing text and graphic can be published on
desktop machines, maximize the capability and possibility of
introducing computerized testing even to the classroom level.
On this point of applying computers for testing packages,
Frank Baker (1990:18) says:

A few years ago, we were talking about how nice it would be
to administer tests via the microcomputer and now people are
doing it on a rather large scale. Much of this advance rests
upon the dramatic increase of computer power available at a
reasonable cost and upon the existence of commercial testing
software. Because of the latter, we are beginning to get away
from reinventing the wheel each time a new testing situation
arises.

The commercial testing packages that Baker is talking about
are now available in the market. Organizations like Assess-
ment Systems Corporation of St. Paul Minnesota produce
computerized testing products such as MicroCAT (testing
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system), ASTEC (Exam creation system) and ITEMAN,
RASCAL and ASCAL (Item analysis programs). The com-

plete package will be a few thousand U.S. dollars (Patience,
1990).

It is understandable that financial resources must be available
to hire competent personnel to adapt the software, to develop
and maintain item banks. But these days costs are not that
prohibitive and when considering the advantages and the
impact the system will have on our education, it will be money
well spent.
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with the use of an asterisk if it is a single author or
numerical subscripts against each name.

It is the responsibility of the authors to declare the
degree of contribution made by each of them to the
preparation of the study. But normally, the following
rule shall apply;

a. equal contribution is presumed when the
names are written in alphabetical order; or
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2:33

All materials, refereed to or quoted must be acknow-
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Direct quotations should be as short as possible and
should be reproduced exactly in all details (spelling,
punctuation and paragraphing).
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References in the text should read as follows:

Smith (1992:42) has suggested that ...
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that...

Use "er al". when citing a work by more than
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3. OTHER IMPORTANT RULES TO CONSIDER
3.1 Tables and diagrams:
Tables and diagrams should be properly labelled and
carefully drawn. They should have short titles. All
footnotes to tables and all sources should be placed under
the table.

3.2 Section Headings:

Major section headings must be centered on the page.
Sub-headings must be aligned with the left margin.

3.3 Language:

English and Amharic are the Languages of publication.
All authors must avoid sexist and racist language.
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3.4 Responsibility for Views

Any statements in an article accepted for publication
remain the sole responsibility of the author and should in
no way be construed as reflecting the opinions of the
Editors or the Publisher.

3.5 Copyright

Authors submitting manuscripts do so on the understand-
ing that if they are accepted for publication, copyright to
the articles, including the right to reproduce in all forms
and media, shall be assigned exclusively to the publisher.

3.6 Originality of the Paper
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consideration by another journal. Already published
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