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3 
 
Analysis of the 1998 English and Mathematics ESECE 
examinations 
 
The main aim of this chapter is to examine the results of the examinations in 
Mathematics and English of the ESECE for the year 1998. The extent of their 
accurate functioning is studied. A second aim is to provide feedback with regard to 
the items that need to be revised and to give recommendations on the subject that 
may be improved. Taking into account the complex nature of the construction of 
tests, the grading system that is used, the University's current situation, and the data 
available, the following research question is formulated: 
 
To what extent do the English and Mathematics examinations test the ability of 
students in a satisfactory way? 
 
An answer to this question will be sought by first exploring the problem in some 
detail, in Section 3.1, and next by introducing several methods available for 
investigation of the performance of examinations in Section 3.2. These methods will 
be applied to data from English and Mathematics 1998 ESECE examinations in the 
third section. In the final section, a motivated answer to the research question will be 
provided.  
 
 
3.1 Introduction 
 
As mentioned in Sections 1.1 and 2.3, the University bases its admission on the 
highly competitive ESECE. It was shown in the previous chapter that, despite due 
consideration to education by the Eritrean government, the number of students who 
are admitted to the University is low: only about 10% of the candidates pass the 
ESECE, which means that the other 90% are not admitted to the University. This is 
due to poor results on the ESECE examinations, on which many candidates score 
less than 50% correct, especially in science subjects such as Mathematics and 
Physics. The results seem not to have improved over the past few years. Specific 
figures for the 1998 ESECE English and Mathematics examinations are given in 
Section 3.3.  

Although various reasons, such as the curriculum, shortage of staff, teaching-
learning facilities, and lack of motivation of students, could be given for this 
disturbing outcome, another possibility is that the examinations are suboptimal. This 
is not altogether unlikely, in view of the absence of professional training for the staff 
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members who prepare national examinations, and of mechanisms to minimize the 
probability of making erroneous decisions.  

Therefore, the ESECE examinations require further attention. Two of them, 
Mathematics and English examinations are analyzed in depth in this chapter. Taking 
into account their severe consequences, tests should be evaluated in a scientific way. 
In this chapter well-known measures form classical test theory will be used for this 
evaluation. These measures include item difficulty, item-rest correlation, index of 
item discrimination, reliability, and several validity measures. Validity is one of the 
main considerations in the evaluation of an examination. An examination is said to 
be valid if it measures what it is supposed to measure. Item Response Theory (IRT) 
is not used since the assumptions made in IRT may be too strong for the data 
available. For the research questions considered here, classical test theory, a more 
global approach, is well-suited.  

This is the first application of such an analysis for Eritrean education. This 
does not mean, however, that concern about the admission procedures of students to 
institutions of higher learning, is not an issue in other countries. On the contrary, 
many countries are in the process of developing and refining their test admission 
procedures. In the Netherlands for instance, the use of test ratings, such as 
theoretical basis and soundness of the test development procedure, norms, 
reliability, and validity, have been introduced with the purpose of informing test 
users about the quality of tests and giving feedback to test authors. Evers (2001b) 
found that the results of 18 years (1982-2000) of test ratings in the Netherlands 
show that there is an increase in test quality due to the update of the test data bank 
and the maintenance and revision of existing tests. Keeves (1994) notes that the 
approach and conduct of national examinations vary from one country to the next 
depending on the stage of development and the historical contexts of the respective 
countries, where reference points may differ between developed countries. This 
makes comparisons to or adaptations of procedures from different countries 
difficult. This point is even more severe in the case of Eritrea, not only a developing 
country, but also a country that declared its independence only recently. Therefore, 
the focus of this chapter is limited, aimed at initiating and encouraging future 
studies.  
 
Due to the high number of candidates who take national examinations, in many 
countries mainly multiple-choice items are given. Multiple-choice tests have 
generally been recognized as an acceptable and useful type of examination, the 
underlying assumption being that multiple-choice items can measure both 
understanding and knowledge levels. Gronlund (1968) stated that the multiple-
choice test is adaptable to most subject-matter content and can measure a variety of 
learning outcomes from simple to complex. Burton, Sudweeks, Merrill, and Wood 
(1991) noted that although multiple-choice tests can be used to measure a great 
variety of educational objectives, it is inappropriate to use poorly written test 
questions as a basis of evaluating student achievement since such questions give 
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scores of doubtful value. Haladyana and Downing (1998b) also described that the 
reliability and validity of a test decrease when irrelevant material is included in the 
item stem. They remarked that the extent to which students have achieved 
educational objectives could be determined using well-written multiple-choice test 
questions. According to Evers (2001a), studies indicate that, although there were 
negative attitudes towards tests for a short period of time, the positive attitude seems 
to prevail.  

Since an examination is a measurement, it has uncertainty or errors, like any 
other test. Universities or other institutions that take decisions based on test results 
either accept or reject candidates' request for admission. The decision whether to 
accept or reject candidates based on tests is not an easy task. The consequences of 
rejecting candidates are of great concern to the individuals in particular and to 
society in general. The possible errors are to mistakenly reject students who are 
eligible for admission or to mistakenly accept students who are not eligible for 
admission. The decisions taken in conducting examinations and the consequences of 
such decisions are explained in Figure 3.1, which is taken from Nitko (1983). 
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Figure 3.1. Examination decision diagram adapted from Nitko (1983) 
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(1994) indicated that a big shift in percentile or grade equivalent scores could be 
made with a small amount of change in the raw score. 

The problem of grading was recognized by the University of Asmara, also in 
response to the concerns about the quality of the University examinations expressed 
by the Academic Senate. In 1997, the Academic Senate of the University of Asmara 
made several serious observations about the examinations: some were too easy, 
while others were too difficult; some represented only a small portion of the covered 
literature; marking schemes varied a great deal between individual lecturers; a great 
deal of authority was left to the individual lecturer; and the definition of the grades 
(A-F, corresponding to grade point 4-0, respectively) was not clear.  
 
 
3.2 Methods 
 
In this section the quality measures applied to the ESECE examinations are 
discussed. First, three types of validity are distinguished for the investigation of the 
quality of an examination. Next, several measures from classical test theory are 
introduced.  
 
Predictive validity deals with the degree to which a test can predict future 
performance. One of the main aims of the ESECE is to select candidates who will 
be admitted to the University. Therefore the main focus is on how well the ESECE 
predicts a candidate’s performance at the University.  
 
Face validity is the expression of a logical relationship between the instrument used 
and its purpose. It is a measure of appearance, which indicates whether the 
instrument seems to measure the ability it is supposed to measure. This should be 
based on well-informed common sense or on expert opinion. In this study, it is 
defined as the attitude of the teachers about the overall preparation of the 
examination. Some of the high school teachers and University lecturers of the 
respective subjects under study were asked to express their evaluation of the level of 
difficulty and clarity of the Mathematics and English examinations for the year 
1998.  
 
Content validity is a judgment as to whether the set of items gives a balanced 
representation of the different parts taught in the curriculum. It is a study of the test 
items to investigate whether the test represents a reasonable sample of the relevant 
content. This approach is used to check whether the materials covered in the high 
schools were fairly reflected in the test. This is done by comparing the number of 
periods/hours allotted to the different sections in the subjects (based on the 
curriculum) with the corresponding number of items in the tests. 
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Item difficulty, a concept from classical test theory, denoted by pi, is defined as the 
proportion of candidates who answer an item correctly. Therefore, somewhat rather 
counter-intuitively, the higher the item difficulty, the easier the item is.  

Under a binomial distribution assumption, the item variance is given by σ2 = 
pi × qi where qi = 1 - pi. That means, σ2 = pi × (1 - pi), which is a polynomial with its 
maximum 0.25 at pi = 0.5.  

The item-rest correlation is defined as the correlation between an item and 
the total score without this item. It is used to select items with relatively large 
correlation values. If the set of items provides a consistent test of a given ability of 
the examinees, these correlations should be high. Verstralen, Bechger, and Maris 
(2001) noted that the use of item-rest correlation is preferred to item-total 
correlation, which is usually high since it includes the item itself.  

Traub (1994) noted that, in general, it is desirable to achieve an increase of 
reliability without an increase of test length. This can be achieved by only including 
items with a good item-rest correlation. An item is labeled as bad if its inclusion 
reduces the internal consistency of the examination. It is found that including items 
with item-rest correlations less than 0.2 has a negative effect on the reliability 
coefficient of the scale. When these items are deleted the reliability coefficient of the 
scale formed by the remaining items increases.  
 
Following Crocker and Algina (1986), the concept of index of item discrimination, 
D(i), is introduced to evaluate the power of an item to discriminate between poor 
and good students. To this purpose, two groups of examinees are formed, an upper 
(about 27%) and a lower (about 27%) class, depending upon the total scores they 
earned for the ESECE tests of Mathematics and English separately. Then the item 
difficulties denoted by the probabilities pu(i) and pl(i) respectively are computed for 
the upper and lower classes of the ith  item. The index of item discrimination is 
defined as D(i) = pu(i) - pl(i). If D(i) > 0, then the item discriminates in favor of the 
upper group, but if D(i) < 0, then it discriminates in favor of the lower group, which 
is counter to the purpose of including the item in the test. The following operational 
rule is suggested based on the rationale explained above (Ebel 1965, and Crocker 
and Algina 1986). 
1. If D(i) ≥ 0.40, the item is satisfactory. 
2. If 0.30 ≤ D(i) < 0.40, little or no revision of the item is required. 
3. If 0.20 ≤ D(i) < 0.30, revision of the item is necessary. 
4. If D(i) < 0.20, the item is to be eliminated or should be thoroughly revised.  
 
Reliability of a test scale formed by a set of items is defined as the ratio of the true 
score variance to the observed score variance, based on the model assumption that 
the observed score is the sum of the true score and a random error. It is a measure of 
internal consistency or homogeneity based on correlation, which is used to check 
whether items measure the same concept. Hence, a test is said to be reliable if it 
measures true scores accurately. Low reliability coefficients indicate that observed 
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scores are relatively unstable (McDaniel, 1994). The most used method used to 
assess reliability is Cronbach's alpha.  
 
The correlations between the subtests in the various subjects under discussion are 
considered for the subjects separately. McDaniel (1994) describes that the 
instruments used by researchers in estimating the correlation between two scores 
may result in underestimation due to imperfect reliabilities. In order to estimate the 
correlation between two scores without the errors of measurement, researchers 
frequently correct for attenuation due to unreliability in the following way. Let X1, 
X2 be the observed scores, and T1, T2 the corresponding true scores. Then the 
correlation for attenuation is given by: 
 ρ (T1, T2) = [ρ ( X1, X2 )]/[ r1 × r2 ], 
where r1 and r2 are the square roots of the reliabilities of the two measures (i.e. r1 = σ 
T1 / σX1 and r2 = σ T2 / σX2, where σ denotes the standard deviation). This formula 
yields a consistent estimator for the correlation between the true scores. True score 
correlation is a more meaningful estimated parameter than observed score 
correlation. However, the attenuation-corrected correlation has the disadvantage that 
it is a more unstable estimator than the correlation of the raw scores; in some cases it 
can even become larger than 1, in which case the value must be truncated to 1. Such 
results are possible, since the coefficients in the denominator of the attenuation 
formula may be influenced by certain sources of error, while the coefficients in the 
numerator are not influenced by such errors, and vice versa. Sireci, Thissen, and 
Wainer (1991) showed that if subtests are not dealt with explicitly, the reliability 
could be overestimated. However, the present study is aimed at finding a rough 
estimate of the reliability coefficient of the examination in order to provide a 
preliminary guidance in the preparation of future tests that may be expected to be a 
more refined test format. 
 
 
3.3 Results 
 
All candidates who took English and Mathematics examinations in the year 1998 
are considered for the study. For English, Algebra and Geometry, and Algebra and 
Commercial Mathematics, data are available for 7948, 7412, and 432 candidates, 
respectively. For candidates in the natural science and arts streams, the Mathematics 
examination is composed of Algebra and Geometry and for those from the 
commercial stream it is composed of Algebra and Commercial Mathematics. The 
data were collected from the ESECE office. For each item, the candidates’ answers - 
correct or wrong – were recorded. The English examination consists of 80% 
multiple-choice and 20% subjective type of questions. This study considers the 80 
multiple-choice questions only. The examinations of Mathematics contain only 
multiple-choice questions. The first 35 questions formed the Algebra section and 
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they are the same for all students. The last 15 items are on Geometry for the first 
group, and on Commercial Mathematics for the second.  
 
In Section 3.3.1, descriptive statistics are employed to describe the distribution of 
scores and the grade categories, as well as of item difficulties and item-rest 
correlations. Next, validity measures are investigated in Section 3.3.2. In Section 
3.3.3 the indices of discrimination are computed and analyzed. The reliabilities of 
the examinations and their subtests are presented in Section 3.3.4, before and after 
the deletion of ‘bad’ items (identified in Section 3.3.3). Finally, in Section 3.3.5, the 
impact of the deletion of these bad items on the examination grades is investigated.  
 
3.3.1 Distributions of grade scores, item difficulties, and item-rest correlations 
 
For comparability purposes, all the results in the Mathematics and English 
examinations are converted to a scale of 100, with 0 corresponding to all false and 
100 to all correct.  

In Table 3.1 some general descriptive measures for the three examinations 
are given.  
 

Table 3.1: Descriptive measures for the ESECE examinations 

 Mean Median  Mode Standard 

deviation 

Range 

English 44.8 43.75 36.25 14.66 1.25 –100 

Algebra and Geometry 35.44 32 24 17.38 0 – 100 

Algebra and Commercial Maths 30.06 26 22 13.61 6 – 88 

 

The scores of the students taking the Algebra and Geometry examination have a 
wider range and a larger variance than the scores of the Algebra and Commercial 
Mathematics candidates. This may be due to the fact that these data concern 7412 
examinees, whereas only 432 students took the Algebra and Commercial 
Mathematics examination. At high school level, students who aim at joining courses 
in the natural sciences and arts stream have probably more ability in, and 
concentration on Mathematics as compared to those who opt to go to the commerce 
section. 

The histograms of the distribution of scores of the examinations for English 
and for Algebra and Geometry for the year 1998 are given in Figure 3.2. The 
histogram for Algebra and Commercial Mathematics with far fewer candidates, not 
shown here, resembles the shape of the histogram of the Algebra and Geometry 
examination scores.  
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Figure 3.2  Histograms of the distribution of scores for the examinations of 
English and of Algebra and Geometry (1998) 

 
From both Table 3.1 and Figure 3.2, it can be observed that the exam scores are 
skewed to the right, with the distribution of the Mathematics scores being much 
more skewed. This leads to the poor results with more than half of the students 
scoring less than 50% (see also Table 3.2).  
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scores earned in the examinations, corresponding grades, ranging from 0 to 4, were 
assigned. The letter grades A, B, C, D and F correspond to the grade points 4, 3, 2, 1 
and 0, respectively. It can be observed that more than 60% of the candidates earned 
grades below the middle grade C in the English examination, whereas these 
percentages are 79% and 89% for Algebra and Geometry, and Algebra and 
Commercial Mathematics, respectively.  
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Table 3.2 Score intervals and percentage of students by grade category for the 
ESECE (1998) 

Subject Number of 

candidates 

Score interval out of 

100 

Grade category Percentage by 

grade category 

7912 ≥ 75 A 

 65-74 B 

 50-64 C 

 40-49 D 

English 

 ≤ 39 F 

4 

8 

27 

27 

34 

7387 ≥ 75 A 

 65-74 B 

 50-64 C 

 40-49 D 

Algebra & Geometry 

 ≤ 39 F 

3 

4 

14 

14 

65 

438 ≥ 75 A 

 65-74 B 

 50-64 C 

 40-49 D 

Algebra & Commercial  

Mathematics 

 

 

 ≤ 39 F 

1 

2 

8 

10 

79 

Source: Consultancy, training and testing center of the University 

 
A frequency table for the distribution of proportions of correct responses, referred as 
item difficulties, for the English and Mathematics examinations of the ESECE, for 
the year 1998 is given in Table 3.3. The item difficulties for all items are given in 
Appendix C.  
 
The item difficulties all are less than or equal to 0.9, 0.7, and 0.6 for the English, 
Algebra and Geometry, and Algebra and Commercial Mathematics examinations, 
respectively. The distribution indicates that the examination of Algebra and 
Commercial Mathematics consisted for large part of difficult questions. Compared 
to the other two examinations, the English examination consisted mostly of items 
with medium difficulty. 
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Table 3.3 Frequency distribution of the item difficulties for the English and 
Mathematics examinations 

Number of items (total) Item Difficulty 

English  

(80) 

Algebra and 

Geometry (50) 

Algebra and Comm. 

Maths (50) 

0.0 1 0 0 

0.1 1 0 1 

0.2 10 10 16 

0.3 12 17 19 

0.4 17 12 9 

0.5 12 8 4 

0.6 15 2 1 

0.7 7 1 0 

0.8 4 0 0 

0.9 1 0 0 

1.0 0 0 0 

Mean 0.45 0.35 0.30 

 

The examinations of Algebra and Geometry, and Algebra and Commercial 
Mathematics have 35 items in common, of which the final two concern statistics. A 
comparison of the item difficulties of each of the first 33 items show that students 
who took Algebra and Geometry score consistently better than those who took 
Algebra and Commercial Mathematics, which leads to higher individual mean 
scores as well. For the last two items, items 34 and 35, which are questions about 
statistics, the Algebra and Commercial Mathematics examinees scored better. 
 
The correlations of every item with the rest of the items are determined in order to 
assess the internal consistency of the examinations. Some of these item-rest 
correlations appear in Tables 3.4 through 3.7. The item-rest correlations for all items 
are given in Appendix C. A short summary is given here.  

For the items of the English examination, the item-rest correlations range 
from -0.07 to 0.49, with 20 items having an item-rest correlation lower than 0.2. The 
corresponding results of the Algebra and Geometry and Algebra and Commercial 
Mathematics examinations are: range 0.03-0.55, and –0.10-0.51, respectively, with 
10 and 18 items, respectively, having an item rest correlation lower than 0.2. The 
numbers of items with item-rest correlation less than 0.15 for English, Algebra and 
Geometry, and Algebra and Commercial Mathematics are 14, 7, and 14, 
respectively.  
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3.3.2 Validity 
 
Unfortunately, it was impossible to link the examination data to the later 
performance of the candidates, which means that it was impossible to study the 
predictive validity of the examinations.  
 
Face validity 
For the study of the face validity of the English examination, 25 high school and 
University teachers responded to a questionnaire about the quality of the items. For 
the examinations of Algebra and Geometry, and Algebra and Commercial 
Mathematics examinations, 27, respectively 24 teachers participated in the 
questionnaire.  

The English examination consists of several subsections. With the exception 
of a section on paragraph writing with essay-type questions, the examination 
contained seven subsections with multiple-choice questions, namely: Reading 
comprehension 1, Grammar in context 1, Sentence in comprehension, Structure and 
usage, Grammar in context 2, Grammar in context 3, and Reading comprehension 2. 
Several reading passages were provided for the sections of reading comprehension 
and grammar in context. Among the subsections on grammar in context, all ten 
items from the first subsection were presented to the teachers regarding the clarity or 
vagueness of the items. The response of the teachers was coded as clear (1), or 
vague (0). The proportions of teachers finding the items clear are given in Table 3.4, 
together with the item difficulties and item-rest correlations.  
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Table 3.4 Item difficulties, item-rest correlations and proportions of teachers’ 
opinions of the 10 items of the Grammar in context 1 subsection of the 
1998 English ESECE examination. 

Item Item  Item-rest  Teachers' opinion 

 difficulty correlation Proportion item is clear 

   All teachers University  High school 

Q25 0.10 0.00 0.63 0.40 0.68 

Q16 0.20 -0.07 0.33 0.60 0.26 

Q24 0.22 0.35 0.75 0.80 0.74 

Q23 0.25 -0.07 0.54 0.80 0.47 

Q22 0.45 0.29 0.58 0.80 0.53 

Q18 0.46 0.30 0.58 0.60 0.58 

Q17 0.55 0.42 0.92 1.00 0.89 

Q21 0.55 0.32 0.83 1.00 0.79 

Q19 0.63 0.24 0.92 1.00 0.89 

Q20 0.65 0.34 0.88 1.00 0.84 

 
Items 16 and 23 have the lowest percentages of high school teachers rating them as 
clear, 26% and 47%, respectively. Their item difficulties are 0.20 and 0.25; the 
corresponding item-rest correlations are low, both -0.07. Item 16 was the item that 
was rated least clear by the high school teachers. Item 25 was rated lowest by the 
University teachers, of whom only 40% claimed that the item was clear; the item 
difficulty is 0.10 and the item-rest correlation is 0.0. It may be interesting to note 
that as the item difficulties increase, the percentages of respondents from the 
University who claimed that the items are clear also tend to increase. With the 
exception of item number 16, the average ratings for the clarity of the items by the 
University staff were higher than that of the high school teachers. The item 
difficulties and the item-rest correlations are positively correlated.  
 
As a second part of the face validity study, nine items from the other four 
subsections of the English examination were selected with varying levels of 
difficulty. From both the Mathematics examinations, also nine items with different 
levels of difficulty were selected. For each of these three sets of nine items, the 
opinions of the teachers of these subjects were asked with respect to the difficulty of 
these items for poor and for good students. The answers were coded as very easy, 
easy, medium, difficult, and very difficult, which were dichotomized by joining the 
categories difficult and very difficult as well as the categories easy and very easy. 
The medium category was left out. In Tables 3.5 through 3.7 the results of these 
analyses are presented, including the item difficulties and item-rest correlations. In 
all analyses, the responses of the teachers were in reasonable agreement with the 
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corresponding item difficulty level and the lowest item-rest correlations. The item 
difficulties of the six most difficult items of the nine selected from the English 
examination (31, 40, 48, 46, 47 and 50), presented in Table 3.5, range from 0.47 to 
0.85. Their item-rest correlations range from 0.26 to 0.65.  
 
Table 3.5 Item-difficulties, item-rest correlations, and teachers’ opinions of nine 

selected items of the 1998 English ESECE examination. 
Item  Item-rest  Teachers' opinion 

difficulty correlation Poor students Good students 

Items 

  % difficult % easy % difficult % easy 

Q38 0.19 0.23 58.3 12.5 0.0 79.2 

Q34 0.22 0.10 95.8 0.0 16.7 50.0 

Q39 0.23 0.41 62.5 4.2 4.2 83.3 

Q31 0.47 0.49 75.0 8.3 0.0 91.7 

Q40 0.55 0.45 56.0 12.0 0.0 91.7 

Q48 0.56 0.43 75.0 4.2 0.0 87.5 

Q46 0.65 0.65 28.0 24.0 4.3 95.7 

Q47 0.71 0.31 66.7 12.5 0.0 96.0 

Q50 0.85 0.26 41.7 8.3 0.0 96.0 

 
The percentage of staff members who claimed that these items were easy for the 
good candidates ranges from 87.5% to 96%, whereas there was almost no one who 
claimed that the items were difficult for the good students. In contrast, 4.2% to 24% 
of the teachers claimed that the items were easy for the poor students, and 28% to 
75% thought the items to be difficult for them. For the three easiest items the 
opinions of the teachers with respect to the poor students are similar, whereas fewer 
of them rate them as easy for the good students. Item 34 is thought to be most 
difficult, both for poor students (95.8%) and for good students (16.2%).  
 
With respect to the Algebra and Geometry examination, presented in Table 3.6, 
there is a clear distinction between items 34, 48, and 50 on the one hand, and 2, 3, 
16, 20, and 41, on the other hand. Items in the second group have higher item 
difficulties and higher item-rest correlations, and are found by the teachers to be 
easy for good students whereas for the poor students, 14.8% to 25.9% of the 
teachers find them easy and 22.2% to 40.7% find them difficult. These can be 
considered good items. In contrast, the items in the first group have low item 
difficulties and low item-rest correlations, only 66.7 to 77.8 of the teachers find 
them easy for good students, and 70.4 to 85.2 of the teachers find them difficult for 
poor students. Item 7 is an intermediate case. 
 



Student Selection and Retention at the University of Asmara, Eritrea 

 51

Table 3.6 Item-difficulties, item-rest correlations, and teachers’ opinions of nine 
selected items of the 1998 Algebra and Geometry ESECE examination. 

Items Item  Item-rest  Teachers' opinion 

 difficulty correlation Poor students Good students 

   % difficult % easy % difficult % easy 

Q48 0.16 0.12 85.2  3.7 11.1 70.4 

Q50 0.16 0.06 81.5  11.1 3.7 66.7 

Q34 0.20 0.03 70.4  3.7 3.7 77.8 

Q7 0.46 0.33 85.2  0.0 0.0 74.1 

Q41 0.46 0.47 40.7  14.8 3.7 96.3 

Q20 0.49 0.46 40.7  18.5 0.0 100 

Q2 0.57 0.38 29.6  25.9 0.0 100 

Q16 0.64 0.37 22.2  25.9 0.0 100 

Q3 0.65 0.36 29.6  25.9 0.0 100 

 
In Table 3.7 the pattern of item difficulties, item-rest correlations and teachers’ 
responses to the Algebra and Commercial Mathematics examinations is similar to 
that of Algebra and Geometry in Table 3.6. 
 
Table 3.7 Item-difficulties, item-rest correlations, and teachers’ opinions of nine 

selected items of the 1998 Algebra and Commercial Mathematics 
ESECE examination. 

Items Item  Item-rest  Teachers' opinion 

 difficulty correlation Poor students Good students 

   % difficult % easy % difficult % easy 

Q46 0.14 0.08 62.5 12.5 0.0 91.7 

Q30 0.15 -0.10 70.8 8.3 12.5 66.7 

Q34 0.24 0.09 75.0 4.2 8.3 75 

Q20 0.42 0.38 41.7 8.3 0.0 100 

Q47 0.44 0.17 95.8 0.0 12.5 54.2 

Q2 0.48 0.26 29.2 20.8 0.0 100 

Q16 0.50 0.31 33.3 33.3 0.0 100 

Q3 0.54 0.40 37.5 25.0 0.0 100 

Q45 0.61 0.24 33.3 12.5 0.0 87.5 
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Content validity 
To study the content validity of the ESECE examinations, the composition of the set 
of items with respect to the different topics should be compared to the attention 
devoted to these topics in the curriculum.  

The main objective of the English curriculum has been to develop the 
students' listening, speaking, reading and writing ability. In most parts of the 
textbooks, reading paragraphs are provided. From these reading paragraphs, topics 
related to grammar, structure and usage, listening, and writing and vocabulary, were 
included. It was, however, not possible to determine the time allotted to the different 
subsections in the examination. In general, it can only be said that all subsections 
covered by the items in the English examination were treated in the learning and 
teaching process. 
 
For the Mathematics examinations, more information is available. Table 3.8 gives 
information on the time allotted (i.e., number of periods assigned to each topic), up 
to 1998, to all topics taught in the senior high school curriculum (grades 8 through 
11), and the distribution of items to these topics in the examination of Algebra and 
Geometry. The expected number of questions is proportional to the time.  
 
Table 3.8 Distribution of the topics and the corresponding number of items for 

the 1998 ESECE examination of Algebra and Geometry  
Time allotted* Expected  Number  

Grade  Number of of Items 

Topic 

8 9 10 11 Total Questions in Exam. 

Solving equations and inequalities 73 30 0 0 103 7 11 

Relations and functions 0 65 72 0 137 10 6 

Trigonometry 30 0 0 36 66 5 9 

Logarithms 21 6 6 0 33 2 5 

Statistics 0 0 0 54 54 4 4 

Geometry  35 41 72 60 208 15 15 

Proportions  15 0 0 0 15 1 0 

(Ir)rational exponents 24 33 0 0 57 4 0 

Sequences and series 0 0 36 0 36 3 0 

Total 198 175 186 150 709 50 50 

* The time allotted is given in lecture hours or periods (1 lecture hour=1 period=40 minutes). 

 
From Table 3.8 it can be observed that the topics Solving equations and inequalities, 
Trigonometry, and Logarithms were given more weight in the examination as 
compared to the time allotted in the curriculum. On the other hand, the topic 
Relations and functions was given less weight in the examination in relation to the 
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time allotted in the curriculum. The topics Sequences and series, and Rational and 
irrational exponents were not considered in the examination although these topics 
made up about 14% of the curriculum of Mathematics. 

Another way of evaluating the content validity would be to consider only the 
curriculum taught in the last two grades, 10 and 11. In that case, no question should 
have been included from the topic Equations and inequalities, as this was taught in 
previous grades. However, 22% (11 items) of the examination consisted of items 
from the topic on Equations and inequalities. On the other hand, the number of 
items from Statistics, entirely taught in grade 11, would then be considered as 
underrepresented in the examination. Similarly, the topic Relations and functions 
would still be underrepresented. The portions on Logarithms would be regarded as 
getting more emphasis in the examination compared to the time allotted to them in 
the curriculum. The topic Sequences and series was not given any weight in the 
examination although it received 10% of the allotted time in grades 10 and 11. The 
portions on Geometry then also seem to be given less weight in the examination. 
The curriculum of Algebra and Commercial Mathematics is similar to that of 
Algebra and Geometry except that the topic on Geometry is replaced by 
Commercial Mathematics. Again, if only grades 10 and 11 are considered, the 
portion on Commercial Mathematics is underrepresented in the examination.  
 
Summarizing the findings about validity, it can be said that the overall face validity 
of the ESECE examinations, as judged by the high school and University teachers, 
is reasonably good. The content validity of the English examination could only be 
evaluated superficially, yet seemed to be fair as well. The content validity of the two 
Mathematics examinations seems to give rise to most criticism. Some rather large 
discrepancies between time allotted in the curriculum and weight given in the 
ESECE examinations were observed. It was not possible to investigate the 
predictive validity.  
 
3.3.3 Indices of discrimination, and relation with item difficulties and item-rest 
 correlations  
 
Based on the methodology presented in Section 3.2, an upper and lower class of 
examinees is formed. Next, values for pu and pl for the items of English and 
Mathematics examinations in the year 1998 are calculated, and thus the indices of 
item discrimination, or D(i) values, can be computed. The distribution of these 
indices is given in Table 3.9. 
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Table 3.9 Distribution of indices of item discrimination of the 1998 ESECE 
examinations 

Examination % of items with 

 D(i) < 0.20 

bad 

0.20 ≤ D(i) <0.30 

revision necessary 

0.30 ≤ D(i) < 0.40 

no revision required 

D(i) ≥ 0.40 

satisfactory 

English  17.5 11.25 23.75 47.5 

Algebra and Geom. 16 10 16 58 

Algebra and 
Commercial Maths 

24 22 26 28 

 
The percentages of items to be deleted or thoroughly revised for the subjects of 
English, Algebra and Geometry, and Algebra and Commercial Mathematics are 
17.5%, 16% and 24%. The percentages of good items are 47.5, 58% and 28%, 
respectively. Lowering the criterion of a good item to an index value of at least 0.30 
improves especially the number of acceptable items for the Algebra and 
Commercial Mathematics examination.  

Tables of the indices of item discrimination of all three examinations are 
given in Appendix C, together with their item numbers and item difficulties. They 
contain the data on which the scatterplots given in Figures 3.3 and 3.4 are based. 
Figure 3.3 shows the relationships between item difficulty and item rest-correlation 
for the three examinations; Figure 3.4 shows the relationship between item difficulty 
and index of discrimination. Figure 3.3 confirms the finding in Table 3.2 that the 
item difficulties of the two Mathematics examinations are lower than of the English 
examination. Most of the items with item-rest correlations less than 0.2 and even 
less than 0.15 (the dotted, respectively solid, lines in the figure), have item 
difficulties lower than the corresponding overall mean item difficulties in the 
examination (0.45, 0.35, and 0.30, not shown in the figure). Some of these items 
were also identified as vague by the teachers (cf. Tables 3.4-3.6).  
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Figure 3.3 Item-rest correlation by item difficulty for the 1998 ESECE 

examinations 
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Figure 3.4 Index of item discrimination by item difficulty for the 1998 ESECE 

examinations 
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In Figure 3.4, solid lines are drawn for index of item discrimination values of 0.2, 
0.3, and 0.4, respectively, indicating the different qualifications for the items, also 
represented in Table 3.9. A positive relation between item difficulty and index of 
discrimination is observed for all three examinations. For the English examination, 
it can be observed that most of the items with D(i) values approximately less than 
0.3 correspond with item difficulties less than 0.4. As the item difficulty increases 
from 0 to 0.5, the index of item discrimination also increases. When the item 
difficulties increase from about 0.5 to about 0.85, however, then the D(i) values tend 
to decrease. In other words, easier items tend to discriminate less. This phenomenon 
is less clear (and may be absent) for the two Mathematics exams, since the item 
difficulties are mostly lower than 0.5. Thus, only the increasing relationship between 
item difficulty and index of discrimination is observed. Again, most of the values 
lower than 0.3 correspond to item difficulties lower than 0.4. Some of the D(i) 
values for English and Algebra and Commercial Mathematics are negative. This 
means that some of the items discriminated in favor of the poor students. 
 
3.3.4 Reliability and estimation of correlation between the subtests 
 
In order to determine the consistency of the candidates’ performance across items or 
subsets of items on each of the examinations, functions of the correlation between 
the separately scored subtests are used. The assumption made in estimating the 
reliability of the examinations is that the items are independent, and conditional on 
the candidate's ability. Since such an assumption is difficult to obtain from an 
examination that involves sections such as Reading comprehension in the English 
examination, the reliability coefficient may well be overestimated.  

Table 3.10 gives the estimated reliability coefficients for the entire 
examination and for the subtests, before and after deletion of the bad items, i.e., 
items with an index of item discrimination smaller than 0.2 for the English 
examination. This table further presents the number of remaining items after 
deletion of the bad items and the mean scores on the tests before and after deletion.  
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Table 3.10 Estimated reliabilities (Cronbach’s coefficient α), number of items (N) 
and item means for the 1998 ESECE English examination and its 
subtests, for all items, and after deletion of bad items (in Italics).  

Section Topic N α mean N α mean (% change) 

All X1-X7 80 .89 .45  60 .90 .50   (11.1) 

X1 Reading 1 15 .74 .56  14 .75 .59   (5.4) 

X2 Grammar 1 10 .41 .41  7 .52 .50   (22.0) 

X3 Sentence  10 .51 .41  6 .60 .45   (9.8) 

X4 Structure  15 .72 .47  14 .72 .46   (-2.1) 

X5 Grammar 2 10 .35 .45  5 .42 .61   (35.6) 

X6 Grammar 3 10 .45 .38  6 .47 .46   (21.1) 

X7 Reading 2 10 .59 .39  8 .61 .43   (10.3) 

 
If all items are considered conditionally independent, then Cronbach's α increases 
slightly, from 0.89 to 0.90. If the items recommended for revision, i.e. items for 
which D(i) is smaller than 0.3, are also excluded, then an increase in α is observed.  

The number of items recommended for revision are one from Reading 
comprehension 1, three from Grammar in context 1, four from Sentence in 
comprehension, one from Structure and usage, five from Grammar in context 2, 
three from Grammar in context 3, and one from Reading comprehension 2. The 
highest percentage of the number of bad items is from subsection Grammar in 
context 2. All subtests on Grammar in context together had 12 items to be 
eliminated or to be revised, which constitute 40% of the total items under these 
subtests.  

When only the bad items are deleted, the subtests on Grammar in context 1, 
Sentence in comprehension and Grammar in context 2 show a substantial increase 
of coefficient α, but they are still rather low. Among all subtests, the sections on 
Grammar in context have the lowest coefficient α. The subtests Sentence in 
comprehension and Reading comprehension have a relatively higher reliability with 
considerably lower number of items. In general, it can be seen that the reliability 
coefficients in all sections are rather low.  

The overall test mean increases by 11.1 % (from 0.45 to 0.50) after the 
deletion of bad items. The highest percentage increases of item means are in the 
sections of Grammar in context, ranging from 21.1% to 35.6%. There is a slight 
decrease of about 2.1% in the section consisting of Structure and usage after 
deletion of the bad items, probably due to the deletion of a relatively easy item.  
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Table 3.11 Raw correlations of the observed scores between the subtests for the 
examination of English for all items (X1-X7) in the lower triangle, 
correlations corrected for attenuation (T1-T7) in the upper triangle, for 
all items and after deletion of bad items (in Italics). 

 X1\T1 X2\T2 X3\T3 X4\T4 X5\T5 X6\T6 X7\T7 

X1\ 

T1 

 0.327 

0.377 

0.313 

0.368 

0.252 

0.269 

0.381 

0.481 

0.298 

0.387 

0.269 

0.309 

X2\ 

T2 

0.099 

0.145 

 0.344 

0.502 

0.344 

0.383 

0.379 

0.607 

0.314 

0.470 

0.301 

0.388 

X3\ 

T3 

0.118 

0.166 

0.072 

0.157 

 0.332 

0.383 

0.382 

0.620 

0.312 

0.495 

0.396 

0.413 

X4\ 

T4 

0.133 

0.145 

0.102 

0.143 

0.123 

0.168 

 0.405 

0.482 

0.310 

0.397 

0.280 

0.313 

X5\ 

T5 

0.097 

0.149 

0.054 

0.130 

0.068 

0.156 

0.101 

0.145 

 0.360 

0.596 

0.345 

0.507 

X6\ 

T6 

0.098 

0.136 

0.058 

0.115 

0.072 

0.141 

0.100 

0.136 

0.056 

0.117 

 0.317 

0.445 

X7\ 

T7 

0.117 

0.141 

0.073 

0.123 

0.093 

0.153 

0.119 

0.139 

0.070 

0.129 

0.084 

0.129 

 

 
Table 3.11 indicates that the correlation coefficients between the different subtests, 
given in the lower triangle in regular font, are quite low. The subtest on Structure 
and usage (X4) has a relatively closer relationship with the other subtests with a 
correlation of about 0.1 on average. After deletion of the bad items, an increase of 
correlation coefficients, now given in italics below the raw correlations, was 
observed, to a general level of approximately 0.15 for all subtests. After correcting 
for attenuation it can be seen that there is a rather large increase in the correlation 
coefficients, given in the upper right triangle in regular font. After deletion of the 
bad items, again a general increase of correlation coefficients was observed. 
Subtests on Grammar in context 1 (T2), Grammar in context 2 (T5), Grammar in 
context 3 (T6), and Sentence in comprehension (T3) are relatively highly correlated, 
all 0.47 or higher, and with a maximum correlation of 0.60 between two grammar 
subtests (T5 and T6). Taking into account that for short subtests coefficient α and 
correlation corrected for attenuation have large standard errors, and that the 
corrected correlations are still rather low, the implication is that the corresponding 
tested abilities are quite different.  
 
Next, the reliabilities, means, and correlations for the Algebra and Geometry 
examination are investigated. The results are given in Tables 3.12 and 3.13. 
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Table 3.12 Estimated reliabilities (Cronbach’s coefficient α), number of items (N) 
and item means for the 1998 ESECE Algebra and Geometry examination 
and its subtests, for all items, and after deletion of bad items (In Italics).  

Section Topic N α mean N α mean (% change) 

All X1-X7 50 .88 .35 40 .89 .38  (8.6) 

X1 Solving 11 .70 .44 11 .70 .45  (2.3) 

X2 Relations 6 .63 .40 6 .63 .41  (2.5) 

X3 Trigonometry  9 .57 .35 8 .58 .42 (20.0) 

X4 Logarithms 5 .41 .37 4 .43 .40  (8.1) 

X5 Statistics 4 .24 .26 3 .30 .27 (3.8) 

X6 Geometry (2D) 11 .49 .32 5 .61 .41  (28.1) 

X7 Geometry (3D) 4 .39 .24 3 .41 .22  (-8.3) 

 
The coefficient α of the total Algebra and Geometry examination is 0.88, whereas 
coefficient α varies from 0.24 to 0.71 among the subtests, assuming that the items 
are conditionally independent. When the bad items are deleted, coefficient α is 
raised to 0.89. Similarly, a slight increase of α was observed in all the subtests, 
except for a rather large increase of coefficient α for the subtests on Statistics (X5) 
and Geometry two-dimensional (X6) of about 25%. After deletion ofthe bad items, 
the overall mean increases from 0.38 to 0.38, with the means of all subtests except 
for Geometry (three-dimensional) increasing also. 
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Table 3.13 Raw correlations of the observed scores between the subtests for the 
examination of Algebra and Geometry for all items (X1-X7) in the 
lower triangle, correlations corrected for attenuation (T1-T7) in the 
upper triangle, for all items and after deletion of bad items (in Italics). 

 X1\T1 X2\T2 X3\T3 X4\T4 X5\T5 X6\T6 X7\T7 

X1\ 

T1 

 0.426 

0.427 

0.365 

0.382 

0.541 

0.565 

0.816 

0.742 

0.337 

0.441 

0.540 

0.562 

X2\ 

T2 

0.188 

0.188 

 0.435 

0.464 

0.655 

0.712 

0.944 

0.925 

0.360 

0.565 

0.654 

0.710 

X3\ 

T3 

0.147 

0.155 

0.156 

0.167 

 0.536 

0.592 

0.804 

0.789 

0.337 

0.479 

0.553 

0.615 

X4\ 

T4 

0.155 

0.169 

0.167 

0.189 

0.125 

0.145 

 0.960 

1.057 

0.426 

0.736 

0.691 

0.819 

X5\ 

T5 

0.136 

0.156 

0.140 

0.173 

0.109 

0.136 

0.093 

0.134 

 0.615 

0.476 

0.963 

0.529 

X6\ 

T6 

0.116 

0.188 

0.110 

0.215 

0.094 

0.167 

0.085 

0.190 

0.071 

0.175 

 0.439 

0.788 

X7\ 

T7 

0.148 

0.161 

0.160 

0.181 

0.123 

0.144 

0.110 

0.142 

0.089 

0.131 

0.084 

0.195 

 

 
 
Table 3.13 indicates that the correlation coefficients between the different subtests 
are not very high, although slightly higher than for the English examination. The 
subtests Solving equations or inequalities (X1) and Logarithms (X4) seem to be 
relatively highly correlated with the other subtests. After correction for attenuation, 
the short subtest on statistics was relatively highly correlated with the other subtests 
with an average correlation coefficient of 0.85. After deletion of the bad items, the 
correlation coefficients between the subtests are higher, but still rather low. After 
correction for attenuation, the subtests on Statistics (T5) and Logarithms (T4) are 
again highly correlated with an average correlation coefficient of 0.835. Note that 
the correlation coefficient of T4 and T5 has become greater than 1. If the attenuation 
correction for correlations leads to values greater than 1, this clearly is an error, 
which may be random or a result of the use of assumptions that are not quite 
satisfied. In any case, such an outcome does suggest that the true score correlation is 
quite high. 

In the examination of Algebra and Commercial Mathematics 18 of the 50 
items were found to be bad. The subtests considered in the examination of Algebra 
and Geometry could not be used again in the Algebra and Commercial Mathematics 
since many items were found to be bad in some of the subtests. That means, few 
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items were left and so the analysis becomes unreliable. Therefore, a different set of 
subtests was chosen for this examination. 
 

Table 3.14 Estimated reliabilities (Cronbach’s coefficient α), number of items (N) 
and item means for the 1998 ESECE Algebra and Commerical 
Mathematics examination and its subtests, for all items, and after deletion 
of bad items (in Italics).  

Section Topic N α mean N α mean (% change) 

All X1-X3 50 .80 .30 32 .83  .33  (9.7) 

X1 Solving, Logs, 

Statistics 

20 .67 .30 14 .69  .33  (9.8) 

X2 Relations, 

Trigonometry 

15 .45 .28 8 .58  .31  (13.2) 

X3 Commercial 

Mathematics  

15 .60 .32 10 .64  .34  (8.5) 

 
 
From Table 3.14 it can be seen that, for the total test, coefficient α was 0.80. For the 
subtests, the range of coefficient α was from 0.45 to 0.67. After deletion of the bad 
items, there was an increase of coefficient α in each of the subtests. The subtest on 
Relations and functions, and Trigonometry showed an increase of about 30% 
coefficient α after deletion of the bad items. For the total test, coefficient α was 
raised from 0.80 to 0.83. Table 3.14 shows that after deletion of the bad items, there 
is an increase of item means for the subtests X1, X2, and X3. The overall percentage 
increase of item means is about 9.7%. 
 

Table 3.15 Raw correlations of the observed scores between the subtests for the 
examination of Algebra and Commercial Mathematics for all items (X1-
X7) in the lower triangle, correlations corrected for attenuation (T1-T7) 
in the upper triangle, for all items and after deletion of bad items (in 
italics). 

 X1\T1 X2\T2 X3\T3 

X1\ 

T1 

 0.245 

0.345 

0.204 

0.307 

X2\ 

T2 

0.074 

0.138 

 0.221 

0.351 

X3\ 

T3 

0.083 

0.137 

0.060 

0.130 
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In Table 3.15, without deletion of the bad items, it can be seen that the subtests are 
not highly correlated. Although the correlation coefficients are not very high, the 
correlations of the subtests corrected for attenuation are higher. After deletion of the 
bad items, both the raw and the corrected correlations increase, although both 
remain rather low.  
 
3.3.5 Effect of deleting bad items on candidates' grades 
 
It may be relevant to check the consequences on the grading if bad items are 
excluded. A change in grades may affect the admission of some students to the 
University or the placement into the streams in the freshman program. The threshold 
used for grading are as indicated in Table 3.1. For the English examination the 
remaining 20 points come from the subjective type of questions for which data are 
not available. The effect of deleting bad items on candidates' grade for the English 
examination can therefore not be considered. The grade changes after deletion of the 
bad items in both Mathematics examinations are presented in Tables 3.16 and 3.17 
 
Table 3.16  Changes in grades for the Algebra and Geometry 1998 ESECE 

examination after deletion of bad items. 
Old Grade New Grade 

A B C D F 

A 235 251 34 0 0 

B 0 0 392 0 0 

C 0 0 556 486 0 

D 0 0 5 529 415 

F 0 0 0 22 4420 

 
When the bad items are deleted it can be observed that there are many changes in 
the new grade category, even though the majority of the grades do not change (on 
the diagonal 5740 candidates (77.4%) are found). Most of the changes are in favor 
of the students. Only 27 candidates earn lower grades than before. Especially the 
486 changes from D to C can be considered quite important. No changes from F to 
C (failing to passing) were observed.  

The findings for the Algebra and Commercial Mathematics examination are 
more or less the same. Here, 76.9% of the grades do not change. All of the changes 
are in favor of the students; 27 grades change from D to C, whereas there are 2 
students whose grades increase from F to C.  
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Table 3.17 Changes in grades for the Algebra and Commercial Mathematics 1998 
ESECE examination after deletion of bad items. 

Old Grade New Grade 

A B C D F 

A 2 8 13 0 0 

B 0 0 15 2 0 

C 0 0 6 27 2 

D 0 0 0 14 33 

F 0 0 0 0 310 

 
 
3.4 Conclusions  
 
The aim of this chapter was to examine to what extent the items in the English and 
Mathematics examinations of the ESECE for the year 1998 functioned accurately in 
view of the highly competitive admission procedures at the University of Asmara. 

It was found that the distribution of scores for the examinations of English 
and Mathematics was skewed to the right, with most of the students scoring below 
the average 50%. The grade distributions also indicate that the vast majority in all 
the examinations scored below the middle grade C, particularly in Mathematics. Of 
the total group of candidates who took the examinations of Mathematics with 
Geometry and Commercial Mathematics, about 79% and 89%, respectively, earned 
grades below C. 
 
The evaluations of the study indicate that the examinations contain rather many 
difficult items and items that do not differentiate between poor and good students, 
and that some of the items are inconsistent with the remaining items. The item 
difficulties reveal that 42.5%, 64% and 86% of the items of English, Algebra and 
Geometry, and Algebra and Commercial Mathematics, respectively, were each 
answered correctly by less than 40% of the candidates. On average, the items in 
Algebra and Commercial Mathematics proved relatively more difficult to the 
candidates than the other two subjects. Under typical situations, Verstralen, 
Bechger, and Maris (2001) note that items with 0.50 difficulty level are preferable. 
Traub (1994) stated that a test is expected to yield unreliable scores if the tests are 
composed of either difficult or easy questions. He also indicated that if items are of 
middle difficulty, it is possible for the test to have good reliability. This opinion is 
shared by Nunnally and Bernstein (1994), who noted that the contribution of items 
with middle difficulty (30 to 80 percent correct responses) to test reliability is likely 
to be important. An item that is answered by less than 10% or more than 90% of the 
candidates may not contribute much to test reliability. These findings suggest that 
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the high degree of difficulty of these examinations may be associated with a rather 
low reliability. 

Based on standard criteria for the item discrimination power of the items, it 
was found that approximately half of the items were good. The items of the Algebra 
and Commercial Mathematics examination were functioning somewhat worse. 
Around 20% of the items could be recommended for thorough revision, where again 
the Algebra and Commercial Mathematics were somewhat worse. Kehoe (1995) 
found that items answered correctly or incorrectly by more than 85%, show a 
marked reduction in their power of discrimination, and that items with an item 
difficulty of about 0.5 have more discrimination power than the other items. This 
supports the conclusion that the degree of difficulty of the examinations is not 
conducive to high reliability. Nunnally and Bernstein (1994) indicated that the more 
the items are discriminating, the more it is likely that the items will have higher test 
reliability. 

It was also studied whether or not the examinations measured what they were 
supposed to measure. For the face validity, a combination of difficult, medium and 
easy questions were selected and distributed to some University lecturers and high 
school teachers for their judgments. The results indicated that the opinions of the 
staff were in reasonable agreement with those of the corresponding item difficulties 
and item-rest correlations. In studying the content validity, the results indicated that 
the curriculum was not appropriately represented in the Mathematics examination. 
The results showed that some subtopics were either totally ignored or not given 
proportional weight in the examinations. This might have negatively influenced the 
reliability of the examinations.  

The deletion of the bad items as indicated by the analysis using the index of 
item discrimination showed a difference in the internal consistency of the tests and 
in the proportion of passing students. For some subtests, the exclusion of poor items 
led to higher reliabilities with a considerably lower number of items. It was found 
that the ranges of the coefficients of reliability of the subtests of all the examinations 
were wide. However, since the number of items varies per subtest, the direct 
comparison of their reliability coefficients may not be meaningful. The correlation 
between the subtests showed a marked increase when the bad items were deleted. 
Kehoe (1995) noted that tests are more reliable if they include more homogeneous 
items. According to Ebel and Frisbie (1986), the reliability coefficient of 
educational achievement, constructed by experts, is usually 0.90 or higher. Evers 
(2001a) recommended that if the tests are for the use of important decisions then 
reliability between 0.8 and 0.9 is sufficient. Omitting the bad items led to an 
approximate 10% increase of the mean scores in all the examinations. In particular, 
the item mean of the English examination was raised to about 0.5, which is the level 
of middle difficulty. The results of the Mathematics examinations indicate that the 
grades change when the bad items are deleted. These changes are, with the 
exception of very few candidates, in favor of many students. This in turn points out 
that candidates who should have been admitted to the University may well have 
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been rejected due to erroneous decisions. On the other hand, some candidates, who 
were probably not eligible for admission, were admitted to the University. 

Items labeled as bad might have been answered correctly by some of the 
examinees. It may seem unethical to cancel these items and penalize those 
examinees that have answered them correctly. Kehoe (1995) argues, however, that 
since the purpose of testing is to determine the examinees' rank, the accuracy of the 
ranking could be jeopardized if unsatisfactory items are included.  

It can thus be concluded that the examinations are not quite satisfactory. They 
can and should be improved. Even though the predictive validity of the ESECE 
examinations could not be tested due to a lack of data, the performance of first year 
students will be studied in the next chapter, investigating the relation between 
performance and several student characteristics.  




