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6 
 
Logistic regression analysis for the graduation of 
students  
 
6.1 Introduction 
 
So far, some of the characteristics affecting the performance of students with a focus 
on the university entrance (national) examinations, the freshman program, and 
semester 1 of year 2 were identified. Also some insight into the differences between 
the academic departments at second year level was obtained. Although students 
have to pass all these barriers to successfully complete their studies, the current 
chapter serves to identify some of the possible pre-entry characteristics influencing 
the eventual graduation of students. Thus, it is investigated whether the 
ability/academic performance, admission-related information, and personal 
characteristics found to predict success in the freshman year have a long-term 
predictive value.  

Whether and how performance in the national examinations and other 
admission or person-related characteristics are related to actual graduation at the 
University of Asmara has not been investigated so far. Under normal conditions, all 
degree students of the university should complete their studies within four or five 
years. Some preliminary observations indicate that many students do not graduate at 
all or do not graduate in time. A student admitted to one of the degree programs at 
the University of Asmara has been regarded as non-graduate if he/she does not 
complete his/her studies in at most six years after the year of admission. In other 
words, if t is the year of admission, then t+6 will be the maximum limit for timely 
graduation.  
 
 
6.2 Possible factors influencing graduation 
 
Since non-graduation is regarded as non-completion of studies, the pre-university 
explanatory variables that are assumed to influence the graduation of students can 
be taken to be identical to those stated in Section 3 of Chapter 4. All the discussions 
related to the explanatory variables are, therefore, applicable to the current analyses. 
Based on those discussions, the following hypotheses were formulated, again 
distinguishing academic, personal and admission-related factors of influence. 

Hypothesis (6.1) The higher the grades earned in the Elective subjects, 
Mathematics and English, the higher the probabilitiy of 
graduating. 
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Immediately after the liberation of Eritrea, many students of higher institutions came 
back to their country from abroad and started their education afresh. Many evening 
students from the University of Asmara also discontinued their studies and joined 
the day program in order to join new departments, to be exempted from tuition fees 
and to complete their studies in a relatively short period. These students, constituting 
the major part of those with previous post-secondary education, have had very 
different experiences from those who entered the University of Asmara directly after 
graduating from high school. It is possible that these experiences also have an 
influence on the eventual graduation. Now that this trend seems to be over, the focus 

Hypothesis (6.2) Students who were previously admitted to higher institutions 
have a higher probabilitiy of graduating than newly admitted 
students.  

 
Hypothesis (6.3) Students who took the ESECE are more likely to graduate 
 than students admitted through other results into the freshman 
 program. 
 
Hypothesis (6.4) Students admitted to streams according to their preference 

have a higher probability of graduating. 
 
Hypothesis (6.5) Regular students have a higher probabilitiy of graduating 

than private students. 
 
Hypothesis (6.6)  Re-admitted students have a higher probabilitiy of graduating 

than newly admitted students. 
 
Hypothesis (6.7) Social Sciences students have a higher probabilitiy of 

graduating than students in the natural sciences. 
 
Hypothesis (6.8) The effects of pre-university scores, personal and admission-

related variables on the probability of graduating differ between the 
natural and Social Sciences. 

 
Hypothesis (6.9)  Female students are less likely to graduate than male 

students.  
 
Hypothesis (6.10) The younger, the higher the probabilitiy of graduating. 
 
Hypothesis (6.11) The effects of pre-university scores, personal and admission-

related variables on the probability of graduating differ between the 
students with and those without post-secondary education. 
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of the study on those without previous post-secondary education is probably more 
appropriate. 
 As in Chapter 4, the possible effect of cohort is investigated by defining 
dummy variables for the years 1994 and 1995, using 1993 as the year of reference. 
 
 
6.3 Data  
 
Similar to Chapter 4, data were collected from both the files in the office of the 
Registrar and through a questionnaire distributed to students. For those students who 
left the university, data were collected from their personal files in the Registrar's 
office. For the students who were attending classes, data were collected both from 
the questionnaires and the student files in the Registrar's office. The years of 
admission considered are 1993-1995. For the analyses, 1213 subjects, all degree 
students, were considered. Among the 1993 entrants, about 500 ex-fighters 
withdrew from the university due to government regulations. These students are not 
included in the study.  
 
6.3.1 General description 
 
Table 6.1 shows the numbers of graduates and non-graduates considered for the 
study of students who joined the university in the years 1993–1995. Of the 1213 
students included in this study, 516 (42%) did not graduate within six years as of 
their admission to the university. Table 6.2 presents the distribution of the mean 
ESECE GPA for the Elective subjects, of English and of Mathematics for all 
students, graduates, and non-graduates, as well as their GPAs in the first and second 
semester of the freshman year. A more detailed overview of the difference between 
graduated and non-graduated students is given in Table 6.3.  
 
Table 6.1: Distribution of graduates and non-graduates by year of admission 
 (1993-1995) 

Cohort Number of graduates Number of Non-graduates 

1993 188 117 

1994 257 197 

1995 252 202 
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Table 6.2 Mean grade point average distribution for graduates and non-graduates 
 by subjects or semesters  

Mean grade point average (and standard deviation) Semester or Subject 

Overall Graduates Non-Graduates 

Electives ESECE 2.50 (.53) 2.57 (.52) 2.39 (.52) 

Mathematics ESECE 2.01 (.60) 2.06 (.62) 1.94 (.58) 

English ESECE 2.53 (.57) 2.59 (.55) 2.46 (.60) 

Semester 1 GPA 2.09 (.83) 2.48 (.49) 1.58 (.89) 

Semester 2 GPA 2.49 (.59) 2.60 (.48) 2.20 (.74) 

 
From Table 6.2, it can be seen that the grade point average of graduates in all 
subjects and in the two semesters of the freshman program were larger than the 
corresponding grade point averages of the non-graduates. The differences in the 
ESECE subjects are relatively small. The difference between the mean grade point 
averages of the graduates and the non-graduates in the first semester was 0.90. This 
indicates that most of the non-graduates performed low during the first semester in 
the freshman program. On the other hand, the difference between the mean grade 
point averages of the graduates and non-graduates during the second semester of the 
freshman program was 0.42, which is much less than that of the first semester. This 
is due to restriction of range, because some of the non-graduates were already 
dismissed during the second semester period. 

Table 6.3 presents the percentages of students graduating for each category of 
the independent variables under consideration. As the GPA for the Elective subjects 
increases from the lowest category to 3.2, the corresponding percentage graduating 
also increases from 42.9% to 73.4%. This means that the higher the GPA for the 
elective courses, the higher the percentage graduating. When the GPA for the 
elective subjects was greater or equal to 3.2, the percentage graduating dropped 
from 73.4 to 65.8%. The effect of the GPA for the electives ranging from the lowest 
to 2.59 on the results of the freshman program seems to be stronger than the effects 
of the other categories. From the four categories of the results of English, it can be 
seen that as the grades for English increase from "F or D" to A, the percentage 
graduating also increases from 40.4% to 69.4%. For Mathematics, as the grade for 
Mathematics increases from "F" to "B", the percentage graduating also increases 
from 45.5% to 68.7%. However, when the grade for Mathematics is an "A", the 
percentage graduating drops to 65.2%. It should be noted, however, that only 23 
students of the 1194 students earned a grade "A". Most of them will have gone to 
other countries with scholarships and will have graduated, but not at the University 
of Asmara. The percentages graduating of students with and without previous post-
secondary education were 79.7% and 45.3%, respectively. For the students admitted 
to streams according to preference, the percentage graduating was 61.2% and for 
those who were admitted not according to preference, it was 31.1%. The 
percentages graduating for students in the Social and Natural Sciences were 73.3% 
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and 44.2%, respectively. The percentages graduating for the regular and private 
students were 60.3% and 46.4%, respectively. From the age groups of students, it 
can be observed that as the age increases, the percentage graduating decreases.  
 
Table 6.3 Distribution of graduates and non-graduates  

Non-Graduates Graduates Categories 
Number % Number % 

Total 

Number of 
<= 2.29 224 57.1 168 42.9 392 

2.30-2.59 109 38.7 173 61.3 282 
2.60-2.89 82 38.1 133 61.9 215 
2.90-3.19 37 26.6 102 73.4 139 

>=3.20 50 34.2 96 65.8 146 

 

GPA for Electives 

Total 502 42.8 672 57.2 1174 
1 (F or D) 28 59.6 19 40.4 47 

2 (C) 219 47.1 246 52.9 465 
3 (B) 183 42.9 244 57.1 427 
4 (A) 78 30.6 177 69.4 255 

 

GPA for English 

Total 508 42.5 686 57.5 1194 
0 (F) 12 54.5 10 45.5 22 
1 (D) 90 47.6 99 52.4 189 
2 (C) 336 44.3 423 55.7 759 
3 (B) 63 31.3 138 68.7 201 
4 (A) 8 34.8 15 65.2 23 

 

GPA for Mathematics 

Total 509 42.6 685 57.4 1194 
No 429 54.7 355 45.3 784 

Yes 87 20.3 342 79.7 429 
Previous post-

secondary education 
Total 516 42.5 697 57.5 1213 

Yes 392 38.8 618 61.2 1010 
No 115 68.9 52 31.1 167 

Admission to streams 

according to preference 
Total 507 43.1 670 56.9 1177 

Natural Sc. 374 55.8 296 44.2 670 
Social Sc. 136 26.7 374 73.3 510 

 

Stream 

 
Total 510 43.2 670 56.8 1180 
1993 117 38.4 188 61.6 305 
1994 197 43.4 257 56.6 454 
1995 202 44.5 252 55.5 454 

 

Cohort 

Total 516 42.5 697 57.5 1213 
Private 140 53.6 121 46.4 261 

Regular 364 39.7 552 60.3 916 
 

Admission category  
Total 504 42.8 673 57.2 1177 

16 4 14.8 23 85.2 27 
17 34 27.0 92 73.0 126 
18 93 34.4 177 65.6 270 
19 74 40.9 107 59.1 181 
20 98 47.1 110 52.9 208 
21 74 50.3 73 49.7 147 
22 40 54.1 34 45.9 74 

>=23 75 61.0 48 39.0 123 

 

Age at admission 

Total 492 43.3 644 56.7 1136 
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6.4 Logistic regression analysis results 
 
Logistic regression of the dichotomous (1/0) variable “graduation yes/no” is used to 
test the statistical significance of the explanatory variables by predicting the 
probability that a student with given characteristics graduates, and by estimating the 
corresponding parameters. This method is based on the logit transformation of the 
probability of success, which converts non-linear to linear relationships by 
transforming the variables' scales. The logit transformation is specified in Appendix 
F.  

The logistic regression analyses were conducted in three steps. First, single 
estimates for all the independent variables were computed considering all students 
in the study. Second, two models were tested to examine the effects of academic, 
admission and person-related characteristics for all students. Third, separate models 
were estimated for the Natural Sciences stream, Social Sciences stream, students 
admitted to streams of their preference, students with previous post-secondary 
education, and students without previous post-secondary education. The reason for 
conducting analyses for these subgroups separately is that this is a convenient way 
of finding interactions of these grouping variables with all other explanatory 
variables. 

The results of the univariate logistic analysis for all students are given in 
Table 6.4 and those of multiple logistic regression are shown in Tables 6.5 -6.7. The 
values shown in the tables are the transformed coefficients exp(β). These 
transformed coefficients are known as the odds [Pi /(1- Pi)] ratios. They represent 
the ratio of the predicted odds of graduating with one unit increase in the 
independent variable, to the predicted odds of graduating without the one unit 
increase. Note that the predicted probability of graduation associated with any single 
independent variable depends on the values of the other variables in the model.  

Denote the probability of graduating for a student with the one unit increase 
by Pj, for a student without this increase by Pi . Then the odds ratio is 

 
 exp (β ) = [Pj / (1 - Pj)] / [Pi / (1 - Pi)] = [Pj (1 - Pi)] / [Pi (1 - Pj)] 
 
Conversely, when comparing the student with the lower value to the student with 
the higher value on the independent variable, the odds ratio is the reciprocal of the 
earlier ratio, 
 

exp (-β ) = [Pi / (1 - Pi )] / [Pj / (1 - Pj )] 
 

A value β = 0 is equivalent to exp (β ) = 1 and to Pi = Pj , i.e., the independent 
variable has no effect on the probability of graduation. A value β > 0 implies that 
graduation becomes more likely as the independent variable increases; β < 0 implies 
that graduation then becomes less likely. 
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6.4.1 Single logistic regression models for the graduation data 
 
The summary of the results of the univariate logistic regressions is given in Table 
6.4. From this table it can be seen that most of the variables considered are 
significant predictors of the graduation of students at the university. All academic-
related characteristics have a positive association with the dependent variable. 
Regarding the electives, it may be more meaningful to consider changes of the GPA 
for the elective subjects as multiples of 0.33 (1/3) since each change of grade in one 
of the three subjects in the electives will change the GPA for electives by 0.33. This 
is expressed by the odds ratio (1/3) = exp(1/3 × .680) = exp (.227) = 1.25. This 
indicates that for every increase of a grade point average of 0.33 for the electives, 
there is a 25% increase of the odds of graduation. Students with higher grade point 
average for electives are more likely to graduate than those with lower grade point 
average in electives. Students with a higher grade point average for Mathematics 
and English have, on average, higher odds of graduation by 35%, and 40% 
respectively, compared to those with one unit lower grade point average.  
 
Table 6.3 Single logistic regression models for the graduation of students 
Variable β S.E. Exp (β) 
Academic    

Electives .680* .119 1.974 

Mathgpa .298* .087 1.347 

Enggpa  .399* .072 1.403 

Admission and person-related     

Admcat .562* .141 1.755 

Postedu 1.558* .140 4.750 

Destream 1.249* .179 3.486 

Stream -1.246* .127 .288 

Examtype -.763 .443 .466 

Readmn -.305 .196 .737 

Sex -.015 .169 .985 

Age -.170* .027 .843 

Cohort94 -.056 .120 .946 

Cohort95 -.128 .120 .880 
*Significant at .05 level. 

 
Among the personal and admission-related characteristics, there is an indication that 
previous post-secondary education and desired fields of study are positively 
associated with the graduation of students. Students with previous post-secondary 
education are more likely to succeed than those without. Students admitted to 
streams according to desire are more likely to succeed than those who were not 
admitted according to their desire. The negative coefficient of stream means that 
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being a student in the Natural Sciences decreases the odds of graduation of students 
by 71% compared to those of Social Sciences students. Students in the Natural 
Sciences were less likely to graduate than those in the Social Sciences. Regular 
students, on average, have higher odds of graduation by 76% in comparison to the 
private students. Among the personal characteristics, age is negatively associated 
with the graduation of students. Being an older student decreases the odds of 
graduation of students compared to younger students. The changes in ages are easily 
interpretable if they are considered as multiples of 5. The estimated odds ratio is 
then exp (5 × -0.17) = 0.43. Thus, for a difference of 5 years in age, the graduation 
of students is about one half as likely to occur among those older students than 
among those younger students. 

The univariate associations between the graduation of students and the 
variables type of examination, newly admitted or readmitted, sex and cohort were 
low and insignificant. For the type of examinations, the number of the non-standard 
category was small. In a trial model fit, these variables were also found to be 
insignificant and they were eliminated from the model. There were no associations 
between the graduation of students and these variables and hence they were further 
not included in the current study. With the variables and information above, the 
fitting of the multiple logistic regression model is discussed below. 
 
6.4.2 Multiple logistic regression models  
 
In the multiple logistic regression analysis, the academic performance variables 
were first entered in the model. Next, the personal and admission-related variables 
were added. In this way, both the direct effects of academic performance and their 
effects controlled for other characteristics were studied. In a third step, it was 
examined whether it was necessary to include interaction effects. Models were fitted 
adding interactions and quadratic effects of numerical variables. No interactions at 
all were found to be significant, but the quadratic effect of the electives was found to 
be significant and it was included. In Table 6.4, this model is presented for all 
students, and separately for the different streams, and for the students with and 
without previous post-secondary education.  

The impact of the electives of the graduation of students varies according to 
the values of the electives since it involves a polynomial function. Therefore, the 
interpretation is as follows. Let the GPA for the electives be denoted by X. Then the 
polynomial regression for all students is given by: 
 0.696X - 0.850(X - X ) 2,  
where X  is the mean GPA for the electives, equal to 2.5. The graph of the 
polynomial is a parabola, opens downward and it has a maximum point. The 
maximum point is determined by taking the first derivative of the polynomial with 
respect to X. Taking the first derivative and equating it to 0 we get: 
 0.696 - 2 × 0.850(X -2.5) = 0.  
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This implies that X = 2.91, and the polynomial attains its maximum at X = 2.91. 
Therefore, it can be concluded that as the GPA for the electives increases from 1.33 
(the minimum GPA) to 2.91, the odds of graduation also increase. As the GPA for 
the electives increases from 2.91 to 4.00, then the odds of graduation decrease. 
 
In the model for all students, an increase of one grade point in Mathematics 
increases, on average, the odds of graduation by 36%. English was found to be a 
significant predictor of graduation in all models. An increase of a grade in English 
increases, on average, the odds of graduation by 36%. 

The results indicate that students admitted to streams of their preference have, 
on average, two times higher odds of graduation compared to those admitted 
without their desire. Students with previous post-secondary education have, on 
average, four times higher odds of graduation than those without such experience. 
Students in the Social Sciences stream have on average, 30% higher odds of 
graduation than students in the Natural Sciences stream. The age of students also 
has a negative association with the dependent variable. The estimated odds ratio for 
an increase of 5 years in age is odds ratio = exp (5 × -0.185) = 0.40. For students 
who differ by 5 years of age, the odds of graduation of the older students are 40% of 
the odds for the younger students. 
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Table 6.4 Logistic regression model for the graduation of students with focus on 
 their streams, regression coefficients, standard errors and odds ratio. 
Variable All N.Sc. S.Sc. P1. NP2 
Constant .780 -.273 .890 4.115* .391 
 (.893) (1.249) (1.397) (1.582) (1.162) 
Academic       

.696* 1.021* .293 .094 .918* 
(.168) (.246) (.263) (.320) (.208) 

Electives 

2.006 2.776 1.374 1.099 2.504 
.309* .219 .433* .092 .404* 
(.101) (.143) (.151) (.176) (.125) 

 Enggpa 

1.362 1.245 1.541 1.096 1.498 
.310* .249 .318 .072 .384* 
(.117) (.161) (.177) (.196) (.148) 

Mathgpa 

1.364 1.283 1.374 1.075 1.468 
Personal and Admission-Related     

.791* 1.048* .030 -.022 .890* 
(.218) (.292) (.412) (.582) (.261) 

Destream  

2.204 2.852 1.031 .979 2.436 
1.387* 1.703* .944*   
(.161) (.222) (.235)   

Postedu. 

 

 
4.002 5.490 2.570   
-1.190* - - -.629* -1.351* 
(.153) - - (.275) (.186) 

Stream 

. 304 - - .533 .259 
-.085 -.346 .321 -.306 .086 
(.207) (.271) (.340) (.438) (.252) 

Cohort 94 

.919 .708 1.378 .737 1.090 
-.584* -1.097* -.005 -1.157* -.303 
(.217) (.300) (.345) (.421) (.265) 

Cohort 95 

.558 .334 .995 .314 .738 
-.185* -.213* -.141* -.115* -.222* 
(.034) (.048) (.044) (.054) (.044) 

Age 

.831 .809 .869 .892 .801 
Interaction/non-linear effects     
Int -.850* -1.092* -.438 -.548 -.806* 
 (.237) (.313) (.418) (.401) (.298) 
 .428 .336 .645 .578 .447 

*Significant at .05 level. c Exp (β) 
a Logistic regression β Int1 (Electives- Electives )2 

b S.E.(β), Standard errors in parentheses 

 
A total of 1213 subjects, all degree students, were considered for the analyses. The 
number of subjects in the Natural and Social Sciences were 670 and 510 
respectively. Students with previous post-secondary education were 429 and those 
without such experience were 784. 
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For the Natural Sciences students, it can be concluded that as the GPA for the 
electives increases from 1.33 (the minimum GPA) to 2.96, the odds of graduation 
also increase. As the GPA for the electives increases from 2.96 to 4.00, then the 
odds of graduation decrease due to the quadratic effect. Mathematics and English 
are significant predictors of graduation when academic variables are considered 
only. However, after controlling for admission and person-related characteristics, 
both Mathematics and English lose their significance. Students placed in streams 
according to their preference have, on average, a three times larger odds of 
graduation than students placed without their preference. Students with previous 
post-secondary education have, on average, five and half times larger odds of 
graduation than students without such experience. The estimated odds ratio for an 
increase of 5 years in age is exp (5 × -.213) = 0.34. For students who differ by 5 
years of age, the graduation of students is about one third as likely among those 
older students than among those younger students.  
 
In Table 6.4, in which the Social Sciences stream is considered separately, the GPA 
for the elective subjects and Mathematics are found to be insignificant predictors of 
graduation. Now it is English which has a significant effect. An increase of one 
grade point in English increases, on average, the odds of graduation by 54%. 
Students with previous post-secondary education have, on average, two and half 
times higher odds of graduation than students without such experience. The 
estimated odds ratio for an increase of 5 years in age is exp (5 × -.141) = 0.49. For 
students who differ by 5 years of age, the graduation of students is about one half as 
likely to occur among those older students than among those younger students.  
 
Students with previous post-secondary education are considered separately. Since 
this is a smaller group (429 out of 1213 students), the standard errors are expected to 
be higher and the power to find significant effects is lower. In Model 1, when only 
the academic variables are considered, all the academic variables are found to be 
insignificant predictors of graduation. After controlling for admission and person-
related variables, it is found that stream, cohort 1995, and age at admission are 
associated with graduation. Students in the Social Sciences stream have, on average, 
more than three times higher odds of graduation than the students in the Natural 
Sciences. For students who differ by 5 years of age, younger students have, on 
average, two times higher odds of graduation than older students. For students 
without previous post-secondary education, it is found that after controlling for 
admission and person-related variables, the same variables are significant as for the 
group of all students, except for the Cohort 95 effect. The effects are somewhat 
larger than for the complete group.  
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6.4 Classification of the correct and incorrect predictions of graduation 
 
One possible way of summarizing the fitted model is to use classification tables and 
determine the correct and incorrect predictions of success and failure. These tables 
are aggregates based on the predicted probabilities iP̂ , defined as the probability of 
graduation for student i according to the logistic regression model in which the 
estimated coefficients are used. If iP̂  exceeds a predetermined cut-point, the student 
is predicted as a successful graduation. The classification table for all students is 
given in Table 6.5.  
 
Table 6.5 Classification table based on the logistic regression model using a  
 cut-point 0.5 

Observed 

Graduation  

 

Predicted 
0 1 Total 

Graduation 0 324 119 443 

Graduation 1 154 502 656 

Total 478 621 1099 

 

In Table 6.5, if the estimated probability exceeds the cut-point 0.5, then the 
graduation of students has been predicted to be equal to 1 (success); otherwise it has 
been set to be equal to 0 (failure). The cut-point 0.5 is the most commonly used 
(Hosmer and Lemeshow, 1989) and seems to be a good choice here. From Table 6.5 
it can be seen that: 
Proportion correct classification = ((324 + 502) / 1099) = .75 
Proportion incorrect prediction of success = 154/656 = .23. 
Proportion incorrect prediction of failure = 119/443 = .27.  
Among the 656 students predicted for graduation, 502 were indeed graduates and 
154 non-graduates, which are 76.5% and 23.5% respectively.  

Using similar methods the correct classification rates, incorrect predictions of 
success and failure for the other cut-points were also determined. The results are 
given in Table 6.6. 
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Table 6.6 Classification rate and incorrect predictions of success and failure. 
Cut-point  

probability 

Incorrect prediction  

of failure 

Incorrect prediction  

of success 

Correct 

classification  

.9 .53 .12 0.51 

.8 .48 .15 0.60 

.7 .41 .19 0.68 

.6 .34 .21 0.73 

.5 .27 .23 0.75 

.4 .19 .27 0.76 

.3 .13 .32 0.72 

.2 .11 .38 0.65 

.1 .11 .43 0.58 

 

Figure 6.1: Incorrect predictions versus estimated probabilities 

 

Table 6.6 and Figure 6.1 indicate that the correct classification rate is above 70% for 
cut-points between 0.3 and 0.6. Within this range, increasing the cut-point leads to a 
higher number of correct predictions of success which is more or less compensated 
for by the lower number of correct predictions of failure. 
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6.5 Conclusions 
 
The aim of this chapter was to identify pre-university characteristics that influence 
the graduation of students at the University of Asmara.  

When all students are considered, the results of the multiple logistic 
regression models indicate that the entrance examinations for the university have a 
strong predictive power for the graduation of students. In almost all the analyses that 
are conducted, grade point averages for the electives, as long as they are less than or 
equal to 3.0, are found to influence students' graduation at the university positively. 
However, for grade point averages greater or equal to 3.0, the influence of the 
elective subjects on students' graduation is negative. One of the main reasons is that 
during the 1994/95 and 1995/96 academic years, several outstanding students with a 
very high GPA in both the ESECE and the freshman program were sent to Yemen 
and Ethiopia on a scholarship basis. There was an exchange of students program 
resulting from bilateral agreements between the governments of Eritrea and 
Ethiopia. Since the outcome data of these students were not easily available and 
they did not graduate at the University of Asmara, they are considered as non-
graduates. It may be argued that since they were among the outstanding students in 
the university and they were transferred to another university in another country 
based on their merit, they should not be included in the attrition category. On the 
other hand, from the viewpoint of the University of Asmara, they can be considered 
as non-completers. The fact that they were selected for scholarships based on merit 
indicates that their performance at the university was good.  

It is also found that students with high results in Mathematics and English are 
more likely to graduate than students with lower grades, which is in agreement with 
the hypotheses. Electives have a larger effect than Mathematics and English. 
Admission to streams according to preference is an important predictor of the 
performance of students at the university. In line with the hypothesis, students 
admitted to streams according to desire are more likely to graduate than those 
without preference. As stated in the formulation of the hypothesis in Chapter 4, 
students are probably better motivated to concentrate on their studies since they 
were placed in streams according to their preference. The hypothesis that students in 
the Social Sciences stream are more likely to graduate than students in the Natural 
Sciences is confirmed. This is probably due to the fact that the Natural Sciences 
stream requires more computational skills and more time is spent in laboratories 
which in general implies a more demanding curriculum. Students with previous 
post-secondary education have higher odds of graduation than those students 
without such experience. This result is in line with the hypothesis. Students with 
previous post-secondary education are probably well prepared and have better 
experience to tackle the problems related to their studies. It could be an indication 
that the experience that they had at tertiary level institutions prior to their admission 
to the University of Asmara has contributed positively to their adjusting to the 
university environment. It is also possible that the courses they took prior to their 
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admission to the university are similar to courses offered at the university. This 
might have helped them to obtain better grades, to develop confidence and 
consequently to adjust well to the university environment. The age at admission is 
also a significant predictor of the graduation of students. Older students have 
considerably lower odds of graduation than the younger students, which is in 
agreement with the hypothesis. The effects of admission to the university through 
the ESECE or other certificates, admission category (regular/private), gender, and 
new admission or readmission as predictors of graduation have not been confirmed, 
nor has the hypothesis about the differential stream effects since none of the 
interaction effects was found to be significant.  

In both streams, the students with previous post-secondary education have 
higher odds of graduation than students without this experience. It is interesting to 
note that placement according to desire and previous post-secondary education have 
larger effects in the Natural Sciences than in the Social Sciences. English has an 
effect in the Social Sciences, whereas the Electives and Mathematics have a positive 
effect in the Natural Sciences, with the largest effect for the Electives, of similar size 
as for all students. The electives consist of three subjects and most of them are 
related to courses offered in the freshman program of the university. On the other 
hand, most of the subjects taken as electives by students joining the Social Sciences 
stream are not related to the courses offered at the university at freshman level.  
 



Logistic regression analysis for the graduation of students 

 136

Table 6.7 Overview of results of hypotheses tested in Chapter 6. 
Hypoth.  Positive effect of  All 

students 

Natural  

Sciences 

Social  

Sciences 

 

Previous  

Non-

previous 

Academic      

6.1 GPA Electives  +++ +++ 0 0 +++ 

6.1 GPA Mathematics ++ + 0 0 ++ 

6.1 GPA English  ++ 0 ++ 0 ++ 

Admission/person-related      

6.2 Post sec. education +++ ++++ +++ x x 

6.3 Admission ESECE  0 0 0 0 0 

6.4 Desired stream (y/n) +++ +++ 0 0 +++ 

6.5 Regular admission 0 0 0 0 0 

6.6 New admittance  0 0 0 0 0 

6.7 Soc. Science stream +++ x x ++ +++ 

6.8 Diff. effect Stream  0 x x 0 0 

6.9 Men 0 0 0 0 0 

6.10 Age -- -- -- --- --- 

6.11 Diff. effect Postedu 0 0 0 x x 

 
The large effect of previous post-secondary education as a predictor of 

graduation is even higher in the Natural Sciences than in the Social Sciences stream. 
Students with previous post-secondary education who were admitted to the Natural 
Sciences stream were probably better equipped with the necessary computational 
skills. Older students are less likely to graduate than younger students in both 
streams. Placement of students in streams according to preference has a positive 
influence as regards the graduation of students for the Natural Sciences students. For 
the students in the Social Sciences, admission on preference is not relevant since 
almost all students in the Social Sciences are placed in this stream according to their 
preference. 
 
When students with previous post-secondary education are considered separately, 
only stream and age at admission are significant predictors of graduation. For 
students without previous post-secondary education, the electives, Mathematics, 
English, admission to streams according to preference, stream and age at admission 
are significant predictors of graduation. The effects of gender, new admissions or re-
admissions, and type of examinations on graduation are found to be insignificant. 
These results are similar to the results for all students.  

The fact that fewer predictors are significant for the group with previous 
secondary education cannot be attributed completely to the smaller sample size, 
since the effect sizes as reflected by the parameter estimates are also considerably 
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smaller. An explanation may be that this was a selected group with a relatively high 
ability and motivation, resulting in better performance. Apparently, the lack of 
success for 20% of these students depended on other factors than those considered 
here. 

In order to provide the reader with more insight into the results of this study, 
the probability of graduation in the Natural and Social Sciences streams based on 
various categories of admission on desire, age and the GPA for electives are shown 
in Table 6.8. These probabilities are for students without previous post-secondary 
education.  
 
Table 6.8: Probability of graduation in the streams based on selected categories of 
 admission on desire, age and GPA for electives 

GPA for Electives 

Natural Science Stream Social Sciences Stream 

 

Admission on desire 

 

Age 
2.0 4.0 2.0 4.0 

Yes 18 .23 .49 .62 .71 

Yes 23 .09 .25 .45 .55 

No 18 .08 .23 .62 .71 

No 23 .03 .09 .45 .55 

 
Table 6.8 shows that, when keeping the other variables as constant, the GPA for the 
Electives has an effect on the probability of graduation in both streams, especially in 
the Natural Sciences stream, where the probabilitiy of graduation is extremely low 
for students with a minimal GPA for the Electives. It can be seen that a high 
Electives GPA cannot compensate the negative effect on the probabilitiy of 
graduation for an older student who was placed unwillingly in the Natural Sciences 
stream. The negative effect of age is quite strong, again stronger for students in the 
Natural Sciences stream, where older age means that the probabilitiy of graduation 
is only a third for the students with a low GPA for the Electives, and about half for 
the students with a high GPA. The effect of admission according to desire is 
comparable to the age effect for students in the natural Sciences, whereas it is absent 
for students in the Social Sciences.  

Table 6.8 demonstrates quite clearly that the effects of the various 
explanatory variables are not the same for all types of students. It also demonstrates 
that there are some long-term effects of pre-university characteristics, especially of 
the academic variables. This makes a good selection procedure for students to be 
admitted to university even more important.  






