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1. a)

b)

C)

Define parallel, tau-equivalent and congeneric tests in the context of Classical Test Theory. How
do they differ from each other?

A national exam uses two test forms claimed to be parallel. However, one form shows consistently
higher scores than the other. Identify what kind of test form it is. What risks does this pose for
fairness in high-stakes decisions (e.g., university admission)?

Three items measuring math ability are defined as: Item 1: X = 0.5, 6 = 10, e = +2; Item 2: X = 1.0,
a = 5, e = –3; Item 3: X = 1.5, 8 = 0, e = +1. The student’s true ability t = 80.

(i) Compute each observed score.

(ii) Discuss why these items are congeneric but not tau-equivalent.

A polytomous essay question shows average item difficulty (0.65) but a negative item-total

correlation. How could this happen, and what revisions might make the item better aligned with
the test’s construct?

In what ways does the concept of item-total correlation for polytomous items provide richer insight
into test quality compared to p-values for dichotomous items?
Why is it not always desirable for all test items to fall within the “ideal” p-vane range (0.30-1).70)?
What might be the risk of designing such a test only with items of moderate difficulty?
A teacher administers a 20-item test to 40 students. For Item /2, 30 students answered correctly.

Among the top 10 scorers, 9 answered correctly, while among the bottom 10 scorers, 4 answered

correctly. The mean total score of students who answered Item /2 correctly is 17, and for those
who answered incorrectly it is 12. The standard deviation of the total test scores is 3. Given that

p=0.75 and q=0.25, calculate the item difficulty, discrimination index, and point-biserial
correlation for Item /2.
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3. a)

b)

Classical Test Theory suggests longer tests often have higher reliability. Discuss the possible
situations where increasing the number of items might not improve reliability.

A 30-item math test is split into two halves. 'The correlation between the two halves is 0.70. The
variance of the difference scores is 20, and the variance of the total test scores is 110.

(i) Compute reliability using the Spearman-Brown formula.
(ii) Compute reliability using Rulon’s formula.
(iii) Analyze why the two estimates may differ and which one is more appropriate in this

context

Two test raters grade 25 essays. Their scores have a correlation of 0.58 (inter-rater reliabilitY).
Meanwhile, the test-retest correlation of total essay scores over two weeks is 0.80.

(i) Compare 'these two reliability estimates’ mathematically.

(ii) Explain why they differ, considering the sources of error variance involved.
(iii) Which reliability measure would you prioritize if the test is used for long-term academic

tracking?
Define construct validity with an example. Classify the construct validity.
Can a classroom test have high instructional validity but low curricular validily? Give an
example and explain the implications.
Suppose a teacher designs a test with strong content and construct validity, but students perceive

it as irrelevant and demotivating (low face validity). Discuss whether ignoring face validity
undermines the overall effectiveness of the test.
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d) A university entrance test shows a validity coemcient ofr = .25 with first-year GPA. However)
only admitted students (the top scorers) are included in the anaIYsis. Explain how restriction of
range may distort this coefficient, and whether the test could still be more valid than it appears.

7

5 a)
a)

b)

What is variance? Explain with example.

Variance is on,en criticized as a descriptive or interpretive statistic because its calculated value is
expressed in squared units of measurement. Explain with an example whY this is considered a
limitation and how this issue is addressed in statistical practice.

The mean for the following distribution is 80, and the standard deviation is 12. Assuming a normal
distribution7 compute the z -scores and determine the rank order for the following students:
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Student

Score

Student I

68
Student 2

104

Student 3

86
Student 4

62

6 a)
b)

C)

DefIne percentile rank, interquartile range and standard deviation.
Find Pls and PsG in the following distribution of scores: 1 15, 1 12, 110, 108) 106) 104) 1009 IOOp 989

96, 96, 94, 93, 91, 90, 88.
Draw the necessary diagram and indicate the type of distribution (in terms of skewness) to which
each of these following sets of data refer:

(i) Mean = 78.37, median = 78.37, mode = 78.37
(ii) Mean = 374,3, median = 379.7, mode = 391.3

(iii) Mean = 109.5, median = 107.4, mode = 107.4

A group of 200 students must be classified into five categories – A, B, C, D, and E – based on
their ability. Each category represents an equal range of abilities. Assuming that ability follows a

normal distributionp determine how many students should fall into each of the categories A, B, C,

D. and E
The distribution of raw scores in a test is normal with M = 0 and SD = 10. Find out the raw scores
that cut off – O the top 5% and aO the bottom 5%.
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Formulas

E(Xi – Xi)(T
T u

=

; N]ir d = ( T ) t h ; JRkIr d = L IF [ T1 X i ; 5 D = n ; S D =

FR = T EF t (V) X /1; Z =.T ; X= t t ej ; Xi = b.T + Bj +ei ; D

P= Number ojstudents \vIto answered correctly . _ _ Mean score on the item

hI nLmber ojstlubnts who attempted the item ’ r Maximum wssible score

R,li,bili,y =- g; a= E = a’X – a=T, T„„-,„,„ = Co,,eIQtio„ (xl, x2);

Txx' = ) = =; TSB = =’' TruLlon = 1 – a Q = t
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