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ANALYSIS OF TEST DATA

The analysis and comment presented 1n this Report relate to
tests in Social Studies and Integrated Science administered

to pupils in St Vincent, St Lucia, Grenada and Dominica.

Compecnents of the Analysis
The data analysis focuses on the following aspects of the
tests:

Index of Discrimination

Difficulty Index

Reliability
In addition the Report indicates other relevant analyses
which shed light on the strengths or shortcomings of the
tests, viz.:

Expected Chance Score

Ideal Mean Score

Actual Mean Score
Standard Deviation

S0OCIAL STUDIES
It is generally agreed that analyses of tests can
satisfactorily be made by comparing the performances of the
students in the top 27 percent of the testees with the
performances of students in the bottom 27 percent of the

testees. (Ebel, 1972)

This approach proved satisfactory for analysis of the Social

Studies test where there were some 767 testees. However, in

the case of the Integrated Science tests the numbers were
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considerably smaller. 1In these tests, therefore, an
acceptable alternative such as that noted by Crocker (1974)
was used, 1l.e. the testee group was split into halves and the

performance of the two halves compared.

Index of Discrimination

An important aspect of any item in a multiple choice test is
the extent to which it discriminates (or differentiates)
between the "good" stud.nts and the "poor" ones. Hence items
which do not discriminate at all, i.e. which are answered
correctly by all pupils or are answered incorrectly by all
pupils, do not help to distinguish between better and poorer

performers.

Where the difference in proportions of co rect responses is
0.40 or higher, the item is considered to discriminate
satisfactorily. Following Ebel (p 399) Indices of

Discrimination can be evaluated as follows:

Index of Item Evaluation

Discrimination

0.40 and up Vvery good items

0.30 to 0.39 Reasonably good but possibly subject to
improvement

0.20 to 0.29 Marginal items, usually needing and being
subject to improvement

Below 0.19 Poor items, to be rejected or improved by
revision

As iniicated previoucly there were 767 pupils for whom Social

Studics anawer sheets were availabloe. The acorces ol these
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pupils were placed in descending order and two groups
selected, the first, (HIGH), comprising the top 27 percent of
the pupils and the second, (LOW), the bottom 27 percent.

Each group therefore contained 207 respondents, giving a

total of 414 selectees.

Difficulty Indices of the items and Indices of Discrimination
were then calculated. The resulting data are presented in
Appendix A which shows, as well, the number of pupils from
each group, HIGH and LOW, who selected each option in each
item. The Appendix also indicates, by an asterisk (*), the

correct response to each item.

Subsequent to this analysis the data were further broken down
into the categories suggested by Ebel (see above), and

Table 1 (following) presents the breakdown showing which
items are to be found in the various discrimination ranges.
In this Table the items are arranged in descending order of

Discrimination Indices within each Discriminacion range.

TABLE 1

ANALYSIS OF SOCIAL STUDIES ITEMS
(Arranged in descending order by Discrimination Index)

(Discrimination Range 0.40 and up:
"Very good ltems')

H1GH HIGH TOTAL DIFY INDEX OF

ITEM HIGH LOW +LOW -LOW N=414 INDEX DISCRIM
14B 139 47 186 92 0.34 0.44
l8C 149 59 204 80 0.35 0.42
20R 158 73 231 85 0.38 0.41
11D 140 6o 214 84 0.36 0.41

6D 1713 91 264 82 0.42 0.40
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(Discrimination Range 0.30 to 0.39:
"Reasonably good but possibly subject to improvement')

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW +LOW -LOW N=414 INDEX DISCRIM
8B 109 30 139 79 0.26 0.38
leC 183 104 287 79 0.44 0.38
4A 186 109 295 77 0.45 c.37
10D 148 75 223 73 0.36 0.35
5¢C 191 122 313 69 0.46 0.33
172 170 102 272 68 0.41 0.33
12B 138 72 210 66 0.33 0.32
1%A 185 119 304 66 0.45 0.32
(Discrimination Range 0.20 to 0.29:
"Marginal items, usually needing,
and being subject to, improvement.")
HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW +LOW -LOW N=414 INDEX DISCRIM
7B 108 47 155 61 0.26 0.29
3D 191 144 335 47 0.46 0.23
132 90 44 134 46 0.22 0.22

(Discrimination Range below 0.20:

"poor ltems,

HIGH
ITEM HIGH LOW +LOW
2B 141 107 248
15A 153 120 273
9C 57 30 87
1C 193 168 361

As will be noted,
6D) which
than 0.40

far as discrimination

There are another eight i
12B, 19A)
0.39

subject to improvement™.

to be rejected,

there are five

Tens

HIGCH TOTAL
-LOW N=414
34
33
27
25
items

is concerned.

(8B, 16C,

.
44,

(
)

(14B,

and which can be deemed "Rceasonably good,

L ="

or Improved by revision")

DIFF INDEX OF
INDEX  DISCRIM
0.34 0.16
0.37 0.16
0.14 0.13
0.47 0.12

18C, 20B, 11D,

have a Discrimination Index equal to or greater

and which can therefore ke considered '"Very good"

10D, SC, 17h,

whose Discrimination Indices lie ketween 0.30 and

but possibly
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Three items (7B, 3D, 13A) fall into the third category, 1i.e.
items with Discrimination Indices between 0.20 and 0.29.
These must be considered "Marginal items" which will need

improvement if they are to be used in future tests.

In the fourth and final category there are four items
(2B, 15A, 9C, 1C) all of which have Discrimination Indices
below 0.20 and which therefore fall into the category of

"Poor items, to be rejected, or improved by revision."

In the event that revision of certain items 1s undertaken it
will be useful to bear in mind that "to obtain multiple-

choice test items with good discriminating power, 1t 1s more
efficient to revise faulty cnes on the basis of item analysis

data than to design new ones." (Ahmann and Glock, p 202)

Difficulty Level
Index of Difficulty
The "Index of Difficulty" used in thls analysils 1s based on

the method recommended by Crocker (p 77) viz., the proportion

of the groun getting the item right. As Crocker also points

out "The moure people that get a question right, the higher
will be the question's Difficulty Index. An odd convention,

but onc that is generally used."

1t i1s also worthwhile noting Ebel's comment (p 395) on

Difticulty Indey:
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The index of difficulty of a test item is not sclely the
propertv of that item. It reflects also the ability of
the group responding to the item. Hence, instead of
saying, "The index of difficulty for this item is 56
percent," it would be better to say, "When this item was
administered to that particular group, 1its index of
difficulty was 56 percent!'.

Table 2 shows the test items arranged in increasing order of

Difficulty Indices.

TABLE 2

ANALYSIS OF SOCIAL STUDIES ITEMS
(Arranged in ascending order of Difficulty Indices)

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW +LOW -LOW N=414 INDEX DISCRIM
9C 57 30 87 27 0.21 0.13
13A 90 44 134 46 * 0.32 0.22
8B 109 30 139 79 * 0.34 0.38
7B 108 47 155 61 * 0.37 0.29
14B 139 47 186 92 ** 0.45 0.44
18cC 145 59 204 86 ** 0.49 0.42
12B 138 72 210 66 ** 0.51 0.32
11D 149 65 214 84 **% 0.52 0.41
10D 148 75 223 73 **% 0.54 0.35
20B 158 73 231 85 ** 0.56 0.41
2B 141 107 248 34 ** 0.60 0.16
6D 173 91 264 82 * 0.64 0.40
174a 170 102 2772 638 * 0.66 0.33
15A 153 120 273 33 * 0.66 0.1v
16C 183 104 287 79 * 0.69 0.38
42 186 109 295 77 0.71 0.37
19A 185 119 304 66 0.73 0.32
5C 191 122 313 69 0.76 0.33
3D 191 144 335 47 0.81 0.23
1c 183 168 361 25 0.87 0.12

Generally speaking an item of 50 percent difficulty is the
ideal since it contributes the maxinum amount of information
about the relative levels of achievement. However, 1it 1s
also common to consider as acceptable, items falling within
the range 40 percent and 60 percent (Crocker) or ltems
between 30 percent and 70 percent (Ebel).

(.

i 4




OCOD Test Evaluation Report

The preceding Table shows that if the 40 percent to 60
percent range is used then there are seven items (marked **)
that fall within this range. On the other hand if the 30
percent to 70 percent range 1s accepted than all the fourteen
asterisked items would be considered to have an acceptable

Difficulty Index.

Items outside the acceptable range must be considered in need

of revision to improve them in this resg 'ct.

Reliability and related matters
Another way in which a multiple choice test can be evaluated
is by examining the spread of the scores, and this is best

done by calculating the Standard Deviation of these scores.

The reason for considering the spread of the scores is that
" £ items in a test tend to discriminate clearly between good
and poor students, the test scores will tend to vary widely."
Ebel (p 377). The spread of the scores is therefore a
pointer to the effectiveness of the test, as a whole, 1n its

prower to discriminate between good and poor students.

Ebel goes on to make the point that "A standard deviation of

cne-sixth the range between highest possible score and the

cxpoctod chance score g guitc salblaractory.™ (p 373)
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Another important aspect of test items 1s the relationshlip
between the '"Ideal Mean" and the "Actual Mean'. The Ideal
Mean is best defined as '"a point midway between the maxXimum
possible score and the expected chance scorz2", where "The
expected chance score equals the number of items 1n the test

divided by the number of choices per item." (Ebel pp 375,376)

Morecver "If the average score is very much higher or very
much Jlower than the midpoint of the range between highest
possible and expected chance scores, the test may be
inefficient. That is, it may waste the student's time trying
to answer questions that almost no one can answer correctly,
or reading and answering questions that almost every one

answers correctly." (Ebel, p 376)

In relation to the preceding comments, Tablec 3 presents
additional data which allow further insights into the

qualities of the Social Studies test.

TABLE 3

MEANS AND STANDARD DEVIATIONS

O]

Expected Chance Score
Ideal Mean (20+5H)/2 = 12.5
Actual Mean = 11.46

Ssatisfactory Standard Deviation
(2045) /0 4.167

Actual Standard Deviation = 2.567

3

e
e

the Table shows quite clearly the Actual Mean of the

8

w
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scores approaches the Ideal Mean. This suggests that the
test was reasonably efficient in that it did not reguire
students to waste their time trying to answer questions that
. "almost no one (could)} answer correctly, or reading and
answering questions that almost every one answer (ed)
correctly.”" Thus there were no test items which remained
- unanswered by all students, and there were no items which

were answered correctly by all students.

Examination of the Standard Deviation of the students' scores

(2.567) indicates that it is quite far from a 'satisfactory"
Standard Deviation. As Table 3 shows, a desirable S.D. for
;: scores in this test would be of the order of 4.167. An even
greater S.D. would have been better since "For some good
tests, the standard deviation is more than one-fourth the

avallable range." (Ebel p 378)

Consideration of the S$.D. is important because "If a test is
too hard, too easy or composed of too many poorly
discriminating items, it will yield scores having a small

standard deviation.” (p 378)

. Distracters
An cessential element in a good multiple choice test is that
the distracters, i.e. the incorrect options, should be such

as would indeed "distract" students who are not confident of

the correct ancower. Therefore the chicf chavacteristiac of o

L
£
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good "“distracter" 1s that it should offer to the student

answering the test a very '"plausible'" but incorrect option.

But good distracters must also satisfy other criteria. The
best distracters are therefore those likely to be chosen by
"poor" stud-.nts rather than by Y“good" ones. Indeed where a
distracter is more freguently chosen by good rather than oy
poor students it can produce what is called "inverse
discrimination'", i.e. it discriminates against the good
students and in favour of the poor ones - an obviously

undesirable result

As Ahmann and Glock put it "A good distracter should have a
differential attractiveness, that is, i1t should be more
attractive to the lower group than the upper group. In this
way 1t contributes to the discriminating power of the test

item." (p 192)

Some lndication of the relative effectiveness of the
distracters in this test can be gleaned by considering the
data found in the column headed "HIGH - LOW". A high
negative value indicates thet a much higher prcportion of
"poor" students were attracted to this item than were "good"
students, whereas small negative values indicate that the

distracter was relatively less effective in this respect.

1t should also be noted that where only a few students chose

10 -
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a particular distracter this would suggest that that
distracter was also relatively inefficient, and did not
perform very well. Finally, where the "High - Low" value 1s
positive this indicates negative discrimination, i.e. the
distracter item "caught" good students more frequently than

poor ones. This, also, is undesirable 1in a test item.

Some examples from Appendix A will serve to illustrate the

points just made.

In Item 4 option 4D is a very good distracter as indicated by
its high negative value, -73. Options 5D, 8D, 9B, 10B, 114,
12D, 14D, 16D, 17D, 18A, 18B and 20C also have high negative

values and therefore functicned well as distracters.

On the other hand distracters like options 1D, 2C, 4C, 8A and

so on were very ineffective in this respect.

Item 19A 1s an example of an item whose distracters were
guite evenly matched in their effectiveness, with values of
-20, -21, and -21 respectively. 1In item 4 on the other hand
the responses to the distracters are much more uneven as
indicated by values of 0, -1, and -73; considerable variation
in the effectiveness of the distracters used is also evident

in, say, item 8 with distracter values of -3, -13, -59.

Since the effectiveness of a distracter depends on the number
of students it "distracts", it is clear that some distracters
were of little or no value, for example, 1D, 4B, 4C, 8A, 13C

12
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etc., with values of -1, 0, -1, -3, 0 respectively.

Two distracters, 9A, 9D, operated in an inverse way in that
they proved more attractive to the "good" students than to
the "poor" ones. As the Appendix shows these two distracters
have positive values, viz., +2, +10 respectively.

Reliability

A test's reliability is an important characteristic of the
test since '"the term 'reliability' means the consistency with
a set of test scores measure whatever they do measure."

(Ebel, p 409)

Reliability is also closely connected with another desirable
characteristic of any test, viz., its validity, where
"tvalidity' means the accuracy with which a set of test

scores measure what they ought to measure." (Ebel, p 409)

Calculation of the Reliability of the tests reported on in
these analyses uses the Kuder-Richardson formula.
(Ebel, p 414)

o Sum(pq)

kK - 1 Variance

—_ R

where = reljlability coefficient
= number of items in the test
the proportion of correct responses to any one
item, and
= the proportion of incorrect responses to the
same litem

Q o lat
|

1z

P
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Analysis of the test data shows that for the Social Studies
test the reliability coefficient is 0.36 (i.e. r = 0.36).
This value must be considered undesirably low for, as Ebel
notes (p 421), '"most test constructors are reasonably well
satisfied 1f their tests yield reliability coefficients in
the vicinity of 0.90." However, Ebel does acknowledge that
"The reliability coefficients ordinarily obtained for
teacher-made tests tend to fall considerably short of this

goal.™

Conclusion

Analysis of the Social Studies test indicates that although
it has some good qualities it also has a number of weaknesses
which make it less satisfactory than 1t could be, and these
have already been identified. 1In view of the weaknesses
evident 1t would seem desirable that if the test itself or
selected items in the test are to be re-used then efforts

should be made to improve the quality of the weak items.

The usefulness of the information provided by this analysis
is underscored by Ahmann ind Glock in their book "Evaluating
Pupil Growth". Dealing with Diagnosing Inadeguacies in
Achlevenent, they state:
..the raw score of a pupil or the arithmetic mean of
the raw scores of a class may be interpreted to mean

that one or more pupils are having trouble, but such
scores will not tell what the trouble is or where it 1is
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located. To locate the nature of the trouble, an item-

by-item inspection of the test 1is necessary. (p 195)
When once this item by item analysis has been done "the
strengths and weaknesses in the achievement of the pupils can
be quickly found by examining the areas of achievement

involved in the test 1tems identified..." (p 195)
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INTEGRATED SCIENCE
MODULE 10
There were 49 scripts available for analysis with respect to
Module 10 of Integrated Science. These were divided into two
groups each containing 24 students constituting the HIGH and
LOW categories respectively. The test itself contained 10
items. The overall data are presented in Appendix B.

The correct options are indicated by an asterisk (¥*).

Index of Discrimination

Table 4 below shows the items rank ordered by Discrimination

Indices and in Table 5, following, the items are placed in the

discrimination ranges already referred to.

TABLE 4

ANALYSIS OF INTEGRATED .CZIENCE - MODULE 10 ITEMS
(Arranged in descending order by Discrimination Indices)

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW + LOW - LOW N = 48 LEVEL DISCRIM
4C 22 8 30 14 0.54 0.58
6B 11 1 12 10 0.77 0.42
5D 21 12 33 S 0.5¢6 6.38
1B 15 7 22 0.69 0.33
7B 10 2 12 0.79 0.33
3B 16 8 24 0.67 0.33
2C 21 14 35 0.56 0.29
8D 24 21 45 0.50 0.13
9C 12 10 22 0.75 0.08
10A 15 31 0.69 ~0.04
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TABLE 5
ITEMS ARRANGED IN DISCRIMINATION CATEGORIES

Discrimination Index > 0.40

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH Low + LOW - LOW N = 48 LEVEL DISCRIM
4C 2 8 30 14 0.54 0.58
6B 11 1 12 10 0.77 0.42

Discrimination Indices 0.30 to 0.39

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW + LOW - LOW N = 48 LEVEL DISCRIM
5D 21 12 33 9 0.56 0.38
7B 10 2 12 8 0.78 0.33
3B 16 8 24 8 0.67 0.33
1B 15 7 22 8 0.69 0.33

Discrimination Index 0.20 to 0.289

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOW + LOW -~ LOW N = 48 LEVEL DISCRIM
2C 21 14 35 7 0.56 0.29

Discrimination Indices < 0.20

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH LOw + LOW - LOW N = 48 LEVEL DISCRIM
8D 24 21 45 3 0.50 0.13
9C 12 10 22 2 0.75 0.08
10A 15 16 31 -1 0.69 ~0.04

The preceding Table shows, as did Table 4, the correct
responses to each jtem in the test together with relatced
information such as the item's Difficulty Index and

Discrimination Index.

Table 5 also shows the items placed in the categories
previously identified as those to be used in this analysis.
As this Table indirates, there were two items (4C and 6B)

which had a Discriminaticen I[ndex grecater than 0.40 and which

16
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could therefore be considered "Very good".

Four of the ten items (5D, 7B, 3B, 1B) were in the "Reasonably
good" category, with Discrimination Indices ranging from 0.30
to 0.39. Of the remaining four items, one, 2C, would be
considered a "Marginal item", while the last three items (8D,
9C, 10A) would be considered "Poor items to be rejected or

improved by revision."

Table 6 below shows the items in the Integrated Science Module

10 test arranged by increasing Difficulty Level. If we
consider as acceptable items with Difficulty Indices between
0.30 and 0.70 then six of the ten items in this test would

meet these criteria. These items are marked with an asterisk.

ANALYSIS OF INTEGRATED SCIENCE - MODULE 10 ITEMS
(Arranged in ascending order of Difficulty Indices)

HIGH HIGH TOTAL DIFF INDEX OF
+ LOW -~ LOW N = 18 INDEX DISCRIM
2 0 0.11 .00

0 0.22 .00
0.22 .22

0.33 .44

0.33 .44

0.39 .78

0.44 .44

0.67 .44

0.67 .00

0.72 .56

ITEM HIGH
7C
4D
3A
9B
5C
2D
8A
10D
6B
1C

z
E-N
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Distracters
On the whole the distracters in this test do not appear to

have functioned very eff{ectively. As Appendix B shows several
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of them did not attract responses from students and in this
sensc would be considered poor distracters since they did not
help to discriminate between "good" and "“poor" students. For
example, in item 8 distracters A, B, and C had no appeal to
any student in the "High" group, and each of them attracted
only one student from the "Low'" group; so did some other
options. Likewise in item 2 no student chose distracter D,

and the same thing happered with other distracters as well.

In Module 10 the most successful distracters were 6D and SD
which attracted 30 and 22 responses respectively. It should,
however, be noted that distracter 9D appealed egually to
students in the "High'" and "Low" groups, and was therefore not

satisfactorily efficient. Careful consideration of these two

distracters might well shed some light on possible reasons why

they were so much more successful than the other distracters,
and might consequently suggest how the phrasing or focus of

less successful distracters could be 1mproved.

Reliability and Related Matters
Further analysis provides additional insights about the test
as a whole, and the relevant data are provided in Table 7

following.
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TABLE 7
MEANS AND STANDARD DEVIATIONS
Ewpected Chance Score
Ideal Mean (10+2.Y)/2
Actual Mean

Satisfactory Standard Deviation
(10+2.5)/6 =

Actual Standard Deviation

r

Focusing attention on th2 Actual Mean (5.53) it is to ke noted
that this i1s lower than the Ideal Mean score. Indeed
examination of Appendix B shows that nine of ten items were
correctly answered by fewer than 75 percent of the pupils, and
there were two items (6B) and (7B) which only 12 of the 48
students in the group (25 %) answered correctly. This bears
out the inference to be drawn from the Actual Mecn that, 1in

this sense, the test is likely to have been somewhat

inefficient in that "it may (have) waste(d) the student's time

trying to answer questions that almost no one (could) answer

correctly..." (Ebel, p 376)

i worth noting, however, that the ilean of 5.53 means that
test still has some merit for, as Ebel indicates (p 375)
In most classroom situations a test 1in which the average

score is somewhat more than half the maximum possible
score will be appropriate in difficulty.
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The Standard Deviation of 1.94 1is slightly below the desirable

N

.D. of 2.08, but it nonetheless indicates guite a reasonable
spread of scores, and supports the view that the test has some

desirable qualities.

The reliability of Module 10 turned out to be 0.51 (r = 0.5).
This is lower than one would wish but as is well known the
reliability of teacher-made classroom tests and similar tests

tends to be relatively low.

Conclusion
The preceding analysis and comments 1indicate that while the
Module 10 test has some good points 1t also has some weak ones

to which attention would necd to bhe devoted 1n the event of

future use of the currently weak items.
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INTEGR2TED SCIENCE

MODULE ¢

The full data for analysis of test Module 9 are presented in
Appendix C. Table 8 shows the items arranged in descending
order of Discrimination Indices, while Table 9 shows them

arranged in ascending order of Difficulty Indices.

TABLE 8

ANALYSIS OF INTEGRATED SCIENCE - MODULE 9 ITEMS
(Arranged in descending order of Discrimination Indices)

HIGH HIGH TOTAL DIFF DISCRIM

HIGH LOW + LOW - LOW N = 18 INDEX INDEX
0 7 * 0.39 0.78
4 13 .72 0.56
2 8 .44 0.44
4 12 .67 0.44
1 € .33 0.44
1 .22 0.22
$ .67 0.00
.11 0.00
.22 0.00
.33 ~0.44

8]

0
0
0
0
0
0
0
0
0
0

DO OO NS DN

!

Data were available for 12 students. The final analysis is
based on the top 9 students and the bottom 9 students, that

is, a total of 18 of the 19 respondents.

L&) -

For casicr analysis Table 9 presents the items in the

discrimination categories referred to previously.




OCOD Test Evaluation Report

TABLE 9

ANALYSIS OF INTEGRATED SCIENCE - MODULE 9 ITEMS
(Arranged in descending order of Discrimination Indices)

Discrimination Index > 0.40

HIGH HIGH DIFF INDEX OF
ITEM HIGH LCW + LOW - LOW TOTAL INDEX DISCRIM
2D 7 0 7 7 18 0.39 0.78
1C 9 4 13 5 18 0.72 0.56
8A 5 2 8 4 18 0.44 0.44
10D 8 4 12 4 18 0.67 0.44
5C 5 1 6 4 18 0.33 0.44
Discrimination Index 0.20 - 0.29

HIGH dIGH DIFF INDEX OF

ITEM HIGH LOw + LOW -~ LOW TOTAL INDEX DISCRIM
3A 3 1 4 2 18 0.22 0.22

Discrimination Index < 0.20

HIGH HIGH DIFF INDEX OF

ITEM HIGH LOW + LOW - LOW TOTAL INDEX DISCRIM
6B 6 6 12 0 18 0.67 0.00
7C 1 1 2 0 18 0.11 0.00
4D 2 2 4 0 18 0.22 0.00
9B 1 5 6 -4 18 0.33 -0.44

As the preceding Table indicates, five of the ten items (50%)
can be described as "very good", having Discrimination Indices
greater than 0.40. One item (34) would be considered a
"marginal" item, having as it does a Discrimination Index

between 0.20 and 0.29.

The remaining four items (6B, 7C, 4D, 9B) fare badly on this
criterion, three of them showing no discrimination at all and

one of them (9B) actually discriminating negatively, i.e.

22
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being answered correctly more freguently by students in the
"Low" group than by students in the "High" group. It 1is
evident that these items will need to be discarded or will
have to be improved significantly in this respect if they are

to be used in future tests.

Difficulty Level

Table 10 presents the items in Module 9 arranged in ascending
order of Difficulty Index. As the Table indicates six of the
ten items (50%) have acceptable "Difficulty Levels", i.e.
Difficulty Indices between 0.30 and 0.70. Improvement of the
test in this respect would therefore regquire revision or

replacement of the other items.

TABLE 10

ANALYSIS OF INTEGRATED SCIENCE - MODULE 9 ITEMS
(Arranged in ascending order of Difficulty Indices)

HIGH HIGH TOTAL DIFF INDEX OF
ITEM HIGH IOW + LOW - LOW N = 18 INDEX DISCRIM
7C 1 1 2 0 0.11 0.00
4D 2 2 4 0 0.22 0.00
3A 3 1 4 2 0.22 0.22
9B 1 5 6 ~4 * 0.33 -0.44
5C 5 1 6 4 * 0.33 0.44
2D 7 0 7 7 * 0.39 0.78
8A 6 2 8 4 * 0.44 .44
10D 8 4 12 4 * 0.67 0.44
6B 6 6 12 0 * 0.67 0.00
1C 9 4 13 5 0.72 0.56
Distracters
The distracters used were also several times ineffective. For
23
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example, there were some six distracters which were not

selected by any student, viz., 1B, 2a, 6C, 7A, 9C, 10C.

As in the analysis of Module 10 there are some aspects of this
test which are commendable but there are also others which
seriously impair the efficiency of the test. These defects
will need to be corrected if the test is to be significantly

improved.

Reliability and Related Matters
Table 11 below provides additional information about the items
in this module.
TABLE 11
MEANS AND STANDARD DEVIATIONS

Expected chance score

Ideal Mean

Actual Mean

Satisfactory Standard Deviation
(10 + 2.5)/6

Actual Standard Deviation

r

Looking first at the Actual Standard Deviation this is

noticeably smaller than desirable and indicates that the test

was not as effective as it should be in spreading the scores.

Tn this area, therefore, the text exhibits significant

weakness.
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Comparison of the Actual Mean (4.11) with an Ideal Mean (6.25)
also indicates that the test was less efficient than could
have been desired. In this respect, also, test Module 9 1s
functioning less effectively than would be wished and its
items would require improvement if the test itself is to be

made more effective.

The reliability coefficient of -0.07 (r = -0.07) indicates
guite clearly that no dependence can be placed on the results
of this test and it speaks strongly for a complete revision of

this test module.

Conclusion

Test Module 9 has a number of readily ldentifiable weaknesses,
some of them major. It would seem therefore that this test
would require revision and modification if it is to be used

again.
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INTEGRATZD SCIENCE
MODULE 7
Test Module 7 was answered by nine students. For purposes of
analysis these were divided into two groups of four each -the
HIGH and LOW respectively. Summary data are presented in full
in Appendix D, but relevant portions are given below for easy

reference.

Index of Discrimination
As in preceding analyses items are categorized by four levels

of Discrimination Index (See Table 12 below).

TABLE 12

ANALYSIS OF INTEGRATED SCIENCE - MODULE 7 ITEMS
(Arranged in descending order of Discrimination Indices)

Discrimination Indices > 0.40

HIGH HIGH TOTAL DIFF DISCRIM
ITEM HIGH LOW + LOW - LOW N = 8 INDEX INDEX
6D 4 3 7 1 0.50 0.50
A 4 1 5 3 0.50 0.50

Discrimination Indices 0.30 - 0.39

HIGH HIGH TOTAL DIFF DISCRIM
ITEM HIGH LOW + LOW - LOW N = 8 INDEX INDEX
3A 3 3 6 0 0.38 0.38
1B 3 3 6 0 0.38 0.38
5C 3 1 4 2 0.38 0.38
7C 3 3 3 0.38 0.38

Discrimination Index between 0.20 and 0.29

HIGH HICH TOTAL DIFF DISCRIM
ITEM HIGH LOW + LOW - LOW N = 8 INDEX INDEX
2B 2 iR 3 1 0.25 0.25
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Discrimination Indices < 0.20

HIGH HIGH TOTAL DIFF DISCRIM
ITEM HIGH LOW + LOW - LOW N = 8 INDEX INDEX
4A 1 1 2 0 0.13 .13
10B 1 1 1 0.13 0.13
8D 0] 0 0.00 6.00

In Module 7, two of the items (6D and 9A) lie above the 0.40
point and are therefore well described as "very good items."
Four items (3A, 1B, 5C, 7C) have Discrimination Indices within
“he range 06.30 and 0.39 and are therefore "Reasonably good",
and there is one item (2B) which, with a Discrimination Index
of 0.25 must be considered "marginal" and would require

improvement for effective use.

Two of the remaining three items have Indices of 0.13 (below
0.20) and must therefore be considered "Poor items'". These

should either be "rejected or improved by revision".

Finally there is one item, 8D, which was not answered by any of
the students and which therefore played no part in helping with
their assessment. It would be useful to examine this item
together with the "poor items" since they all performed so

badly.

Difficulty Level
Table 13 below shows the analysis of item responses arranged in
ascending order of Difficulty Indices. Six of the ten items

(asterisked) have Difficulty Indices within the range 0.30 to

27 3
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TABLE 13

ANALYSIS OF INTEGRATED SCIENCE

- MODULE 7 ITEMS

OCOD Test Evaluation Report

0.70 and can therefore be considered guite acceptable in this

(Arranged in ascending order of Difficulty Indices)

ITEM

8D
42

10B

2B
7C
3Aa
1B
5C
6D
93

In connection with the above comments it must,

In this sense,

usefulness of the items 1in the test.

A comment from Ebel

discrimination indices of

using large samples of student responses,

improvement, "

O WWWwhE P
L U B o US R V) o
N0 WLWwWwENho
WPERPNOOWRI OO
¥ % o X % %

individual

DIFF

0.00
0.13
0.13
0.25
0.38
0.38
0.38
0.38
0.5¢
0.50

is relevant at this point.

states that "even though one cannot determine the

DISCRIM
INDEX

0.00
0.13
0.13
0.25
0.38
0.38
0.38
0.38
0.50
0.50

of course,
remembered that the data analysed were drawn from only 9
students and that when such very small numbers of data are used
for analysis one 1is likely to encounter quite extreme results.

the results from these nine candidates

almost certainly do not provide a satisfactory estimate of the

items reliably without
item analysis based

on small samples is still worthwhile as a means of overall test

He
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Reliability and Related Matters
Despite the preceding comments, however, the supplementary data
provided for other Modules are still presented so as to

complete the picture for Module 7.

TABLE 14

MEANS AND STANDARD DEVIATIONS

Expected Chance Score = 2.5
Ideal Mean (10+2.5)/2 = 6.25
Actual Mean = 4.67
Satisfactory S.D. (10+2.5)/6 = 2.08
Actual S.D. = 1.41

r = 0.11

The data above indicate that the test must be considered
"inefficient" since if falls down badly on two major counts.
The first 1s that the test Mean is well below the Ideal Mean,
indicating the possibility that the test could contain items
"that almost no one can answer correctly". There was actually

one such case, item 8.

The test also falls down because of its low Standard Deviation.
As was pointed out by reference to Ebel, "if items in a test
tend to discriminate clearly between good and poor, students,
the test scores will tend to vary widely." A low S.D. therefore
indicates that the spread of scores is undesirably narrow for
test eof fectivencess.

29
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In light of the preceding it is not surprising that this test
Module should have a very low reliability coefficient,
(r = 0.11). This merely helps to emphasize the fact that very

little trust can be placed on students' results on this test.

All in all the Module 7 has not shown up well, but at the same
time, as was previously acknowledged, the very limited data on
which this analysis is based almost certainly do not do the

test itself justice. Many more student responses would likely

be needed for a reasonably accurate assessment of the test's

strengths and shortcomings.
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INTEGRATED BCIENCE
MODULE 4
With respect to Module 4 data were available for 18 students,
and analysis was based on comparison between the 9 HIGH and the
9 LOW respondents, determined as previously indicated.
The full data about responses tc items are presented in
Appendix E. However, unlike the other modules in the Science

series Module 4 had only five items, instead of ten.

Index of Discrimination

The data presented in Table 15 below indicate that three of the

items in test Module 4 had Discrimination Indices greater than

0.40 and are therefore in the "Very; good" category while the

remaining two items, 3A and 4D, are "Reasonably good".

TABLE 15

ANALYSIS OF INTEGRATED SCIENCE -~ MCDULE 4 ITEMS (Arranged
in descending order of Discrimination Indices)

HIGH HIGH TOTAL DIFF DISCRIM
ITEM HIGH LOW 4+ LOW - LOW N = 18 INDEX INDEX

Discriminafion Indices > 0.40
14 4
18 -2
12 4

Discrimination Indices 0.30 - 0.39

5 12 2 0.:
2 8 4 0.
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Difficulty Index

Table 16 below shows the correct responses arranged 1in
ascending order by Difficulty Index and, as is evident, all the
items have acceptable Difficulty indices since they all lie

between 0.30 and 0.70.

TABLE 16

ANALYSIS OF INTEGRATED SCIENCE - MODULE 4 ITEMS
(Arranged in ascending order of Difficulty Indices)

HIGH HIGH TOTAL DIFF DISCRIM
ITEM HIGH LOwW LOW - LOW N = 18 INDEX INDEX
4D 2 8 0.33 .33
32 5 12 0.39 .39
1B 4 12 0.44 .44
2C 10 18 0.44 .44
5C 5 14 0.50 .50

Reliability and Related Matters

With respect to the other criteria used in the analysis of the

data from this series of tests, the relevant information is

given below in Table 17.

TABLE 17
MEANS AND STANDARD DEVIATIONS
Expected Chance Score (5/4)
Ideal Mean (5+1.25)/2
Actual Mean
Satisfactory S.D. (5+1.25)/6

Actual S.D.
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Conclusion

In test Module 4 the Actual Mean (3.06) is guite close to the
Ideal Mean (3.125) and, in fact, is the closest relationship of
this kind to be found in any of the test results analysed.

This closeness suggests a high level of efficiency in the test
as it easily meets the condition given by Ebel that the Mean
score should be '"somewhat more than half the maximum possible

score'.

The general guality of this test ie further indicated by the
finding that the Actual S.D. (1.47) is indeed higher than a
merely Satisfactory S.D., viz., 1.06. This result indicates
that the spread of the scores is quite good, despite the small

nunber of respondents.

Finally, the test as a whole has a reliability coefficient of
0.60. This is of course well below the coefficient which a
test should desirably have, but it is still well above the

coefficients of the other tests in this series. It is also to

be remembered, as was pointed out earlier, that teacher-made

tests quite freguently have low coefficients.

On these grounds, then, it would seem reasonable to conclude
that although this test can be improved, 1t deserves

commendation.
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ITEM HIGH

1A
1B
1C
1D

2A
2B
2C
2D

3A
3B
3ic
3D

4A
4B
4C
4D

5A
5B
5C
5D

64
68
6C
6D

7A
7B
7C
7D

8A
8B
8C
8D

9a
9B
9cC
9D

5
9
193
0

173

19
108
51
27

109
69
22

38
47
57
58

APPENDIX A

ANALYSIS OF SOCIAL SBTUDIES DATA
(Asterisks indicate the correct item responses)

LOW
23
14

le8

75
107

12

25
52
31
91

36
47
77
42

10
30
82
81

36
81
30
48

HIGH
+LOW
28
23
361
1

136
248
10
13

42
10
24
335

295

107

22
19
313
55

29
62
49
264

55
155
128

69

17
139
151
103

74
128
87
106

HIGH
~LOW TOTAL
-18 414
-5 414
25 414
-1 414
-14 414
34 414
-4 414
-11 414
-26 414
-4 414
-14 414
47 414
77 414
0 414
-1 414
~-73 414
-8 414
-17 414
69 414
-39 414
=21 414
-42 414
=13 414
82 414
=17 414
61 414
~26 414
-15 414
-3 414
79 414
=13 414
-59 414
2 414
-34 414
27 414
10 414

DIFF INDEX OF
LEVEL DISCRIM
-0.09
-0.02
0.87 0.12
-0.00

-0.07
0.60 0.16
-0.02
-0.05

-0.13
-0.02
-0.07
0.81 0.23

0.71 0.37
0.00

-0.00

-0.35

~-0.04
-0.08
0.76 0.33
-0.19

-0.10
~0.20
-0.06
0.64 0.40

-0.08
0.37 0.29
-0.13
-0.07

-0.01
0.34 0.38
-0.0¢6
-0.29

0.01

~-0.16

0.21 0.13
0.05




HIGH HIGH DIFF INDEX OF

ITEM HIGH LOW +LOW -LOW TOTAL LEVEL DISCRIM
10A 1 5 6 -4 414 -0.02
10B 50 97 147 ~-47 414 -0.23
10cC 8 29 37 -21 414 -0.10
* 10D 148 75 223 73 414 0.54 0.35
11A 15 46 61 =31 414 -0.15
11B 18 44 62 -26 414 -0.13
11¢C 23 39 62 -16 414 -0.08
* 11D 149 65 214 84 414 0.52 0.41
12A 28 43 71 -15 414 -0.07
* 12B 138 72 210 66 414 0.51 0.32
12¢C 4 16 20 =12 414 -0.06
12D 36 72 108 -36 414 -0.17
* 13A 90 44 134 46 414 0.32 0.22
13B 100 124 224 -24 414 -0.12
13C 5 5 10 0 414 0.00
13D 11 31 42 =20 414 -0.10
14A 10 19 29 -9 414 -0.04
* 14B 139 47 186 92 414 0.45 0.44
14¢C 15 37 52 -22 414 -0.11
14D 42 97 139 -55 414 -0.27
* 15A 153 120 273 33 414 0.66 0.16
15B 4 12 16 -8 414 -0.04
1s5C 22 38 60 -16 414 -0.08
15D 27 32 59 -5 414 -0.02
16A 14 38 52 -24 414 -0.12
16B 4 25 29 -21 414 -0.10
* leC 183 104 287 79 414 0.69 0.38
16D 6 34 40 -28 414 -0.14
* 17A 170 102 272 68 414 0.66 0.33
17B 14 29 43 -15 414 -0.07
17¢C 6 11 17 -5 414 -0.02
17D 17 59 76 -42 414 -0.20
18A 38 91 129 -53 414 -0.26
18B 13 41 54 -28 414 -0.14
* 18C 145 59 204 86 414 0.49 0.42

18D & 12 20 =4 414 ~0.02




ITEM

19a
19B
19C
19D

20A
20B
29C
20D

HIGH
185

10

158
35

LOW
119
23
31
30

17
73
91
23

HIGH
+LOW

304
26
41
39

25
231
126

27

HIGH
-LOwW TOTAL

66
=20
-21
-21

-9
85
-56
-19

414
414
414
414

414
414
414
414

DIFF
LEVEL

0.73

INDEX OF
DISCRIM
0.32
-0.10
-0.10
-0.10

-0.04

0.41
-0.27
~-0.09
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ANALYSIS OF INTEGRATED SCIENCE -~ MODULE 10
(Asterisks indicate the correct item responses)

HIGH HIGH DIFF INDEX OF

ITEM HIGH LOw + LOW - LOW TOTAL INDEX DISCRIM
1A 8 13 21 -5 48 0.83 -0.21
1B 15 7 22 48 0.69 .33
1cC 0 0 48 1.00 .00
1D 1 4 48 0.98 .13

2A 48 0.96 .25
2B 48 0.98 -0.04
2C 48 0.56 0.29
2D 48 1.00 0.00

3A 48 0.96 -0.17
3B 48 0.67 0.33
3C 2 48 0.98 -0.08
3D 48 0.92 -0.08

1A 48 1.00 -0.13
4B 48 0.96 -0.33
4C 48 0.54 0.58
4D 48 1.00 ~-0.04

52 48 0.98 —Jd.21
5B 48 1.00 ~0.04
5C 48 0.96 ~0.08
5D 48 0.56 0.38

6A 48 0.96 0.00
6B . 48 0.77 0.42
6C 48 1.00 -0.08
6D 48 0.77 -0.33

7A 48 0.88 -0.04
78 2 : 48 0.79 0.33
7¢C 48 0.94 0.04
7D 48 0.92 -0.29

8A 48 1.00 ~-0.04
818 48 1.00 ~0.04
8C . 48 1.00 ~-0.04
8D 48 0.50 0.13

9A 48 ). 0.00
9B 2 . -2 48 -0.08
9C 1 48 0.08
9D 48 . 0.00

10a 48 -0.04
10B : 1 48 0.04
10cC 5 2 48 0.08
10D 1 48 -0.08




APPENDIX C

ANALYSIS OF INTEGRATED SCIENCE - MODULE 9
(Asterisks indicate the correct item responses)

HIGH HIGH DIFF INDEX OF
HIGH LOW + LOW - LOW TOTAL LEVEL DISCRIM
4 ~4 18 0.22 -0.44
0 0 18 .00 0.00
13 5 18 .72 0.56
1 -1 18 .06 -0.11

o O O

18
18
18
18

cO .00
.22 .00
.33 .67
.39 .78

OO OO

18
18
18
18

.22 .22
.33 .00
.11 .00
.33 .22

OO OO0

18
18
18
18

.28 .11
.28 .33
.22 .22
.22 .00

O O OO0

18
18
18
18

.11 .00
.33 00
.33 .44
.22 .44

0
0
0
0

18
18
18
18

.06 .11
.67 .00
.00 .00
.28 .11

OO OO0

18
18
18
18

.00 .00
.56 .22
.11 .00
.33 :

ol eoNeNo]

18
18
18
18

.44
.11
.28
17

[eNeoNoNe]

18
18
18
18

.06
.33
.00
.61

o C CO

18
18
18
18

43

.28
.06
.00
.67

[eNoNoNe]




APPENDIX D

ANALYSBIS OF INTEGRATED SCIENCE - MODULE 7
(Asterisks indicate the correct item responses)

HIGH HIGH DIFF DISCRIM

ITEM HIGH LOW + LOW - LOW TOTAL INDEX INDEX
1A 0.00 0.00
iB 3 3 0.38 0.00
1c 1 1 0.13 0.00
1D 0.00 0.00

2A 0.25 0.00
2B 0.25 0.25
2C 0.00 0.00
2D ‘ 0.00 =0.25

3A 6.38 0.00
3B 0.00 0.00
3C 0.13 0.00
3D 0.00 0.00

4A 0.13 0.00
4B 0.00 0.00
4C . 0.13 0.00
4D 0.25 0.00

5A 0.00 -0.25
5B 0.00 0.00
5C : 0.38 0.50
5D 0.13 0.00

6A 0.00 0.00
6B 0.00 0.00
6C 0.00 -=0.25
6D 0.50 0.25

74 : 0.00 -0.75
7B 0.00 0.00
7C 0.38 0.75
7D 0.13 0.00

8A > 0.38 0.00
2B : 0.00 -0.25
gcC ] 0.13 0.25
8D 0.00 0.00

9A 0.50 0.75
9B 0.00 -~0.75
aC 0.00 0.00
9D 0.00 0.00

10A ] 0.13 0.00
10B ] 0.13 0.25
10cC 0.25 0.00
10D 0.00 -0.25




APPENDIX E

ANALYSIB OF INTEGRATED SCIENCE - MODULE 4
(Asterisks indicate the correct item responses)

HIGH HIGH DIFF DISCRIM
ITEM HIGH LOW + LOW - LOW TOTAL INDEX INDEX
1A 3 3 -3 18 0.00 -0.33
* 1B 8 4 12 4 18 0.44 0.44
icC 1 1 1 18 0.06 0.11
1D 2 2 -2 18 0.00 -0.22
2A 1 1 1 18 0.06 0.11
2B 3 3 -3 18 0.00 -0.33
* 2C 8 10 18 -2 18 0.44 -0.22
2D 4 4 -4 18 0.00 -0.44
* 3A 7 5 12 2 18 0.39 0.22
3B 1 2 3 -1 18 0.06 -0.11
3C 1 2 3 -1 18 0.06 -0.11
3D 0 0 18 0.00 0.00
4A 2 2 -2 18 0.00 -0.22
4B 1 2 3 -1 18 0.06 -0.11
4C 2 3 5 -1 18 0.11 -0.11
* 4D 6 2 8 4 18 0.33 0.44
5A 3 3 -3 18 0.00 -0.33
5B 1 1 -1 18 0.00 -0.11
* 5C 9 5 14 4 18 0.50 0.44
5D 0 0 18 0.00 0.00
;
i
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