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A Study of Performance of Teacher and Non-Teacher Streams
Graduates with Reference to Natural Sciences Ii:
A Test about the Dispersion

Eshetu Wencheko

Abstract: This study gives empirical results about the academic
performance of four batches of graduates from the natural science streams
of the Faculty of Science, Addis Ababa University. The purpose of the
undertaking was to see if there was any difference in the dispersion of grade
distribution of students in the teacher and non-teacher streams in the
Faculty in major subject areas and in overall performance. The results
showed that there were no variations in the performance of the two
categories of students. This was invariably true for all batches, and for all
subject areas.

Introduction

Addis Ababa University has been running and still runs undergraduate
non-teacher and teacher programmes in subject areas of the natural
sciences at the Faculty of Science. After completing the freshman
year in the Faculty, students join the various disciplines including
Pharmacy, Medicine, Veterinary Medicine, Engineering, Geology,
Statistics, Biology, Chemistry, Mathematics and Physics. The last four
subject areas form the group of natural sciences. Students who take
these subjects as their major area are further classified as teacher
and non-teacher programme students.

While the former programme trains personnel who will be absorbed in
non-teaching sectors of the society, the latter caters for training
science teachers for high schools in the four subject areas mentioned
above.

The streamlining of students into these two programmes is based on
academic overall achievement during the two semesters of the
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freshman year. Those who join the teacher stream are, in relative
terms, low achievers, as far as their cumulative first year grades are
concerned, when compared with those who join the non-teacher
streams. During the three years of study in the Faculty the courses in
major and minor areas given to both groups overlap to a great extent.
An empirical study by Eshetu (1998) showed that there was no
significant difference in the average performance of four batches of
graduates. A non-parametric location test called the Wilcoxon-Two-
Sample Test about the median provided empirical evidence about the
non-existence of a significant difference in performance both in the
major areas as well as in overall achievement. That was invariably
true for four batches of graduates who graduated in July ‘1995, 1996,
1997 and 1998.

For the purpose of the empirical investigation the overall Cumulative
Grade-Point Average (CGPA) and the major CGPA (MGPA) of the
four batches were considered. These data were obtained from the
Office of the Registrar, Addis Ababa University. The number of
graduates of both programmes are given in the first two. tables in the
Appendix.

However, the absence of significant difference in performance, as the
former study established, does not mean that the possibility of
prevalence in the dispersion of the distribution of grades can be ruled
out. This matter is worth paying attention to, and, therefore, the
present study is an attempt to provide empirical evidence about the
question of heterogeneity in achievement. In this study we use the
same data that was gathered for a previous study.

Methodology

The statistical analysis of the data and the interpretation of the results
of the analysis are based on a non-parametric (also known as
distribution-free) statistical method that relies on rank theory. A two-
sample rank test known as the Siegel-Tukey Test (Siegel and Tukey,
1960) is used in the analysis. The test establishes whether there is a
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difference in the dispersion of the distribution of grades of prospective
teachers and non-teacher categories.

Formulation of the Statistical Problem

Assumptions: Suppose that the variables X and Y stand for grades
(CGPA or MCGPA) of non-teacher and teacher stream graduates,
respectively. Furthermore, assume that X and Y have unknown
continuous distributions F and G as having the same median but they
manifest a difference in the scatter of grades. In addition to these,
assume that the samples we obtain from X and Y are independent. In
this study since we are dealing with all grades we do not talk about
samples, and hence, the totality of all grades are used in the study.

The statistical problem: The non-parametric test is given by

Ho: G(z) = F(z) versus Hi: G(z) = F(5z) for all real numbers z
and for some positive constant & # 1.

The above formulation will be understood as follows: we assert that
the distributions F and G of grades do not differ in their
dispersion/scatter. This stipulation about the equality of the two -
distributions F and G is referred to as the null-hypothesis, and is
designated by Ho: G(z) = F(z). On the other hand, the context that
underscores the existence of a difference in variability of the two
distributions is called the alternative hypothesis, H;.

The technical steps we follow in testing the hypothesis:

Pooling the data: Suppose there are m observations from X and n
observations from Y. Denote these by X1, X2, ..., Xm and yi, y2, ..., Yn.
Combine the two samples, and then assign them ranks. This means,
the values of the sample observations in the pooled sample of size m
+ n will be arranged according to their magnitude from smallest to
largest. The smallest will be assigned rank 1, the second smallest will
get rank 2, and so forth, and the largest will be assigned rank m + n. If
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there are ties, that is, there are two or more observations of equal
size, then average ranks will be assigned to the .observation in each
tied group. In a second stage, we apply a rank assignment procedure
following Siegel and Tukey (1960) (see also Gibbons and
Chakraborti, 1992; Siegel and Castellan, 1988).

Construction of the test statistic: Take the sum of the ranks of the X
variable that have been obtained after the Siegel-Tukey rank
assignment procedure. Because this could take any possible value,
we cannot definitely foretell what its value could be; it is regarded as
an unpredictable quantity that is referred to as a random variable. A
random variable used in hypothesis testing, is called a test statistic. In
testing a hypothesis the value which a test statistic takes (based on
the sample observations) is used as a yardstick to check if the null-
hypothesis cannot be rejected with a high degree of sureness or
probability. Normally, in statistical tests the most commonly used
probabilities of sureness are as high as 90%, 95% and 99%.

A comparison of the Siegel-Tukey ranks with tabulated values leads
to a decision. The tabulated values vary depending on the values m
and n, and the so-called /evel of significance of the test. We denote a
level of significance by the Greek letter a. In testing statistical
hypotheses the levels of significance have to be set a priori for the
sake of fairness. If 90%, 95% or 99% certainty is sought, then the
corresponding levels of significance are o = 10%, 5 % or 1%. Usually
a. is given in decimals as 0.1, 0.05 or 0.01.

The decision rules: Suppose we agree that the sum m + n is N, which
is now the size of the pooled sample. Let Sy stand for the statistic
representing the sum of the ranks of the x-values in the larger pooled
sample of size N. Without loss of generality, we assume that m is at
most equal to n.

Before we give the appropriate decision rules we make a distinction
between what are called small-sample and large-sample properties,
because the decision concerning rejection or non-rejection depends
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on the size of the samples. Small samples are samples where m
and/or n are/is not larger than 25; the cases where m and/or n arelis
greater than 25 are considered as large. We employ the following two
decision rules to reach decisions in small and large samples cases.

Test Rule 1 (small-sample case):
Reject Hp if sy (m, n) = s(m, n; 1- o 12) or
sy (m, n) < s(m, n; a /2); otherwise do not reject Hp.

Test Rule 2 (large-sample case):
Reject Hy if | zy | = z(1- a/2); otherwise do not reject Hp.

In the above expressions: sy (m, n) represents the computed value
of Sy for given m and n, while s(m, n; o/2) is a value that is available
in Tables. The other quantity s(m, n; 1- a/2) = m(N+1)—s(m, n; a/2).

On the other hand, zy stands for the computed value of the
standardised Sy given by

Zn = [SN— E(Sn))/s.d.(Sn).

For the sake of easy usage, we point out that the mean E(Sy) and -
variance Var (Sy) of Sy are simply functions of m and n, and in the
absence of ties these are simply

E(Sn) = m(N+1)/2 Var (Sx) = mn(N+1)/12.

The term s.d.(Sy) in the expression for Sy is the square root of the
variance, which is the standard deviation of Sy.

We would like to remark that the value of E(Sy) remains unchanged in
the presence of ties. This, however, does not hold for the variance;
the variance can very easily be obtained by using a result due to
Lehmann (1975).
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The Results and Interpretation

Below are given comparisons of computed values of Sy, which are
given as sy (m, n) and values of s(m, n; w/2) and s(m, n; 1- a/2) at o =
0.05. The zn-values are compared with z(0.975) .

A. For the graduates of July 1995:

Overall CGPA

Biology
Chemistry
Mathematics
Physics

Major CGPA
Biology

Chemistry
Mathematics

Physics

S0 = 104; s( 10, 10; 0.025) = 78 < 104 ; s(10, 10; 0.975) = 132 >
104

S0 = 231; s( 12, 18; 0.025) = 138 < 231: (12, 18; 0.975) = 234 >
231

S33 = 142.5; 5( 9, 24; 0.025) = 104 < 142.5 ; 8(9, 24: 0.975) = 212 >
142.5

S23 = 80; s(7, 16; 0.025) = 54 <80 ; s(7, 16; 0.975) = 114 > 80

S20 =116; s( 10, 10; 0.025) =78 <116 ; s(10, 10; 0.975) = 132 >

S3o0 =1:g7; s( 12, 18; 0.025) = 138 < 187 ; s(12, 18; 0.975) = 234 >
Sa3 =11811.5; s( 9, 24; 0.025) =104 < 114.5; s(9, 24; 0.975) = 212 >
Sa3 = ;14:( 7,16; 0.025) =54 <74 ;5s(7,16;0.975) =114 > 74

B. For the graduates of July 1996:

Overall CGPA

Biology
Chemistry
Mathematics
Physics

Major CGPA
Biology
Chemistry
Mathematics
Physics

S5 =28; s(5,10;0.025) =23 <28; s(5, 10; 0.975) = 57 > 28
S19=46; s(7,12;0.025) =46 =46; s(7, 12; 0.975) = 94 > 46
S17 = 26; s(3, 14; 0.025) = 11 < 26; s(3, 4; 0.975) =43 > 26
S12=25; s(4, 8;0.025) =14 <25; s(4,8;0.975)=38 > 25

S15=32; s(5, 10; 0.025) =23 < 32; s(5, 10; 0.975) = 57 > 32
S19=57.5; s(7,12; 0.025) = 46< 57.5; s(7, 12; 0.975) = 94>57.5
Si7 = 34; s(3, 14, 0.025) =11 <34; s(3,4;0.975) =43 >34
S12 = 20; s(4, 8; 0.025) =14 <20; s(4, 8; 0.975) =38 > 20
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C. For the graduates of July 1997:

Overall CGPA

Biology
Chemistry
Mathematics
Physics

Major CGPA
Biology
Chemistry
Mathematics
Physics

S43=184.5; z43 =-0.5701 <1.96 = z(0.975)**

S21=78; s(7,14;0.025) =50 <78; s(7, 14;0.975) =104 > 78
Ssp = 238.5; z46 =1.4633 < 1.96 = z(0.975)**

S14=31; s(5,9;0.025)=22<31; s(5,69;0.975)=53 > 31

S43=210.5; z43 =0.5279 < 1.96 = z(0.975)**

S21=73; s(7,14;0.025) =50 <73; s(7,14;0.975)=104 > 73
Sss = 203; z4s =0.4344 <1.96 = 2z(0.975)**

S14=39; s(5, 9; 0.025) =22 < 39; s(5, 9; 0.975) = 53 > 39

D. For the graduates of July 1998:

Overall CGPA

Biology

Chemistry
Mathematics
Physics

Major CGPA
Biology
Chemistry

Mathematics
Physics

The numerical results with double asterisk were obtained using the
normal approximation. These as well as those obtained according to
Test Rule 1 confirm that with 95% confidence we cannot reject the
assertion which states that there are no differences in the dispersion
of grades both in overall performance as well as in performance in the

Sa7 = 244; s( 13, 24; 0.025) = 185 <244; s(13, 24; 0.975) = 309 >
244

S1e=63; s(7, 12; 0.025) = 46 <63; s(7, 12; 0.975) = 94 >63

Ssa = 268; zss = -0.0455 < 1.96 = (0.975)**

S24= 98.5; (9, 15,0.025)=79 <98.5; s(9, 15;0.975) = 132 >
98.5

sa7 = 234.5; (13, 24; 0.025) = 185 <234.5; s(13, 24; 0.975) =
309 > 234.5

Si0 = 55.5; s(7, 12; 0.025) = 46 <55.5; s(7, 12; 0.975) = 94 <
55.5

ss3= 308.5; zss =0.8752 < 1.96 = (0.975)**

S04 = 128; w(9, 15; 0.025) = 79 < 128; (9, 15; 0.975) = 146 > 128

major subject area.
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Conclusion

The results of the study confirmed the absence of disparity in the
grade distributions for all batches of graduates in each of the subject
areas. Earlier findings of an empirical study by Eshetu (1998) showed
that the teacher and non-teacher streams in all four subject areas
performed equally well. The results of the two empirical studies,
therefore, lead to the conclusion that performance as measured by
CGPA and MGPA of graduates of non-teacher and teacher streams in
the natural sciences are very alike.

This indicates that the procedure of induction which is biased against
would-be teachers did not have an impact on their performance at the
stage of exit.
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Table 1: Number of Graduates by Stream, Subject Area and Year

R R R R =———_—————.—
} Appendix

Non-Teacher Streams:

Subject 1995 1996 1997 1998 Total
Biology 10 10 9 13 42
Chemistry 12 7 7 ' 33
Math 9 3 8 10 30
Physics 7 4 5 9 25
Total 38 24 29 39 130
Teacher Streams:

Subject 1995 1996 1997 1998 Total
Biology 10 5 34 24 73
Chemistry 18 12 14 12 56
Math 24 14 38 43 119
Physics 16 8 9 15 48
Total 68 39 95 94 296

I
-
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Table 2: MGPA and Overall CGPA of Graduates by Stream, Subject
area and Year of Graduation (all in July of the Indicated
Years). The Ranking Follows the Procedure of Rank
Assignment According to Siegel and Tukey.

1995 Graduates |
= 1
Biology |
Non-teacher stream graduates (X) Teacher stream graduates () ‘
MGPA Rank CGPA Rank MGPA Rank CGPA Rank |
3.13 10 2.64 19 2.36 9 2.28 4
2.89 20 2.49 17 222 4 2.32 9 ‘
2.34 8 2:33 13 2.63 17 2.28 5 1
3.03 15 207" =10, 2.15 1 2.32 12 4
2.46 12 2.29 8 3.08 11 2.75 14
3.92 2 3.65 2 933 6 3.08 6
3.22 7 2.86 7 3.54 3 3.26 3
2.91 19 2.71 15 2.56 13 2.68 18 ‘
2.29 5 2.21 1 2.57 16 2.47 16 1
2.97 18 2.77 11 3.04 14 2.59 20
Rank sum 46 104 94 116 *
:
|
| Chemistry "
| Non-teacher stream graduates (X) Teacher stream graduates (Y)
| MGPA Rank CGPA Rank MGPA Rank CGPA Rank
2.69 14 2.46 23 2.33 29 2.28 24 :
2.30 28 2.19 14.5 2.89 8.5 2.82 6
2.43 27 235 30 2.00 4.5 212 45
2.12 21 2.21 17 2.00 4.5 2.16 10.5 4
3.00 6 2.66 11 2.10 18.5 2.12 4.5
2.68 15 2.49 22 2.41 30 2.79 7 1
2.71 11 2.56 18 2.23 25 2.26 21
2.52 19 2.34 28.5 2.89 8.5 2.94 3 : 1
3.27 2 3.09 2 214 24 219 14.5
2.64 18 2.45 26 2.09 16 2.16 10.5 ‘
3.03 3 2.63 14 2.00 4.5 2.00 1 ‘
2.48 23 2.31 25 2.44 26 275 10 ‘
2.49 22 2.56 17
2.00 45 2.56 17
2.04 12 2.34 28.5 i
2.02 9 2.14 8
2.10 18.5 2.41 27 ‘
2.08 13 2.24 20

Rank sum 187 231 278 234 :
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Mathematics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
02.40 22 2.51 18 2.00 45 2.29 18.5
2.13 17 2.35 24 2.00 4.5 2.18 10.5
3.41 1 3.20 2 2.23 245 242 30
247 15 2.35 25 2.44 18.5 2.58 14.5
270 10 2.49 26 2.08 12 2.21 16
2.1 16 2.18 10.5 248 14 267 10
3.22 7.5 3.02 3 2.23 245 212 4
2.39 23 2.35 28 2.16 21 2.49 22
3.29 3 297 6 215 20 2.2 5

3.22 75 294 7
2.29 30.5 2.41 31
2.25 28 2.31 21
2.33 27 2.58 14.5
2.65 11 2.59 1
2.36 26 2.29 18.5
2.27 32 2.49 23
2.44 18.5 2.50 19
2.00 45 2.15 8
2.10 13 2.20 13
2.29 30.5 2.39 A
2.26 29 245 27
227 ¥ 2.36 29
2.00 45 2.09 1
2.06 9 2.38 32

Rank sum 114.5 142.5 413.5 385.5

Physics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
3.19 3 2.84 6 2.52 e 2.51 15
2.23 13 2.27 16 217 9 2.03 1
2.41 21 2.34 22 218 12 2.31 20.5
2.07 1 2.10 ) 211 S 2.04 4
295 7 ¢ 3.00 3 257 18 2.20 9
274 15 2.48 18 2.30 16.5 224 12
2.84 11 264 10 249 22 2.35 19.

2.30 16.5 219 8
2.36 20 2.26 13
213 6.5 233 X
277, 14 2.53 14
3.08 6 2.63 "
243 £ 2.31 20.5
213 6.5 2.29 17
291 10 2.71 7
3.67 2 3.20 2

Rank sum 71 80 182 173
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1996 Graduates

Biology
Non-teacher stream graduates (X) Teacher stream graduates (X)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
3.65 2 3.40 2 2.87 11 278 14
2.56 8 2.33 4 2.96 10 2.81 1
3.33 3 3.01 6 2.76 i 2.0/ i
3.27 6 2.98 7 2.70 12 276 13
2.70 13 253 9 2.78 14 2.82 10

261 9 273 12
3.17 7 3.28 3
2:37 4 2.44 5
2.52 5 2.51 8
217 1 215 1

Rank sum 32 28 73 77

Chemistry
Non-teacher stream graduates (X) Teacher stream graduates (Y)
MGPA Rank CGPA Rank MGPA Rank PA Rank
3.16 6 2.81 10 2.69 14.5 2.82 7
2.46 12 2.32 12 2.69 14.5 2.39 17
2.02 1 2.06 1 2.53 * 246 18
2.06 5 2.08 4 2.56 18 2.51 15
3.57 2 3.06 3 2.94 10 2.93 6
2.52 17 2.44 . 2.49 14.5 2.28 8.5
2.49 14.5 2.36 16 2.84 11 2.64 1"
3.50 3 3.14 9
2.04 4 2.10 5
2.08 8 2.28 8.5
3.08 7 2.58 14
2.29 9 2.35 13

Rank 57.5 46 1135 125

sum

Mathematics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
212 9 2.13 1 3.1 2 2,57 7
2:25 15 2.18 9 242 14 2.45 15
2.57 10 2.30 16 3.08 3 2.89 2

2.04 25 2.34 i
222 16 217 6.5
2.21 13 2.20 12
2:25 = 2.56 10
2.81 6 2.56 11
215 12 245 14
2.79 7 2.58 6
2.06 5 2.26 13
2.09 8 217 6.5
243 1 263 3
2.04 25 2.14 4
Rank sum 34 26 102 110
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Physics
Non-teacher stream graduates (X) Teacher stream graduates (Y)
MGPA Rank CGPA Rank MGPA Rank CGPA Rank
2,82 6 243 1" 217 8 2.10 4
3.11 3 3.12 2 274 7 2.62 7
3.45 2 3.09 3 246 12 2.53 10
239 9 2.26 9 2.48 1 2.67 6
2.64 10 2.32 12
2.02 4 211 5
213 5 212 8
2.00 1 2.05 1
Rank sum 20 25 58 53
1997 Graduates
Biology
Non-teacher stream graduates (X) Teacher stream graduates (X)
MGPA Rank CGPA Rank MGPA Rank CGPA Rank
2.89 15 270 23.66 283 20.5 273 15
225 20 2.28 15.33 269 35.66 2.66 31
292 14 278 12.5 2.80 24.5 2.68 23.5
271 30.5 271 18.5 238 33 215 5
237 32 2.32 27.33 3.49 2 3.35 32
2.50 41 2.32 27.33 207 6.5 2.28 15.33
3.10 7 278 125 264 39 2.31 225
2.83 20.5 2.70 23.66 3.24 6 282 7
271 30.5 2.70 23.66 3.02 10 2.87 6
231 25.66 249 %
2.04 25 2.31 225
2.44 S 2.30 20
3.40 3 3.22 2
2.31 25.66 2.32 27.33
2.80 245 268 235
2.60 42 2.55 35
2.33 29 240 . 38.5
2.04 25 2.25 9
273 27 297 3
269 35.66 2.80 10
2.11 10.5 213 4
211 10.5 2.40 38.5
254 z 2.54 38.5
222 9.5 237 33
2.69 35.66 242 41
242 36 2.56 34
2.98 1" 2.1 18.56
2.31 25.66 2.27 12
247 40 2.54 38.5
224 17 2.39 36
2.20 9.5 2.28 16.33
2.85 18 253 42
2.07 6.5 2,03 1
2.28 21 2.24 8
Rank sum 210.5 184.5 692.5 718.5
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Chemistry
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
249 3 229 20 3.12 3 280 7 -
3.81 2 3.53 2 2.43 20 237 17
3.07 6 2.55 14 2.57 18 251 18
277 15 2,52 15 227 13 225 9

. 251 19 2.30 16 3.06 7 2.85 6
292 14 2.60 1 233 16 243 19
238 17 240 \y 2.14 9 226 125

2.98 1 2.98 3
224 12 226 125
3.00 10 270 10
2,04 6.5 220 5
204 6.5 223 8
2,00 1 215 4
2.03 4 2.09 1

Rank sum 73 78 137 153

Mathematics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
209 20 2,10 6.5 260 14 255 11
218 44 2.21 245 3.30 3 3.15 2
241 23 228 44 223 42 2.30 43
237 27 229 45 221 43 225 33
2.35 325 227 40 2.06 145 219 20
251 15 2.36 285 213 28 21 9
234 345 227 40 215 32 2.10 6.5
2190 - 7 258 10 219 a4 2.06 4

2.04 9 212 12,5
212 245 225 33
215 32 244 205
215 32 244 20.5
2.06 14.5 241 26 :
285 10 2.85 7
229 38 232 34
2.00 4 217 16
219 44 246 18 -
2.50 18 242 23
225 39 223 29
217 36.5 222 28
218 44 218 17
235 325 2.30 43
345 2 3.09 3
210 21 2.36 285
219 44 231 38
217 365 251 18
2.02 8 2.04 1
3.06 6 295 6
212 245 221 245
262 1 2.31 38 |
242 22 234 31
2.08 17 2.27 40
205 12 225 33
238 26 230 43
246 19 254 14
200 4 212 12.5
2.00 4 220 21
234 34.5 2.31 38
Rank sum 203 238.5 878 842.5



The Ethiopian Journal of Education Vol. XX. No. 2, December 2000 15

Physics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
2.48 135 2.51 11 2.48 12 2.52 10
3.37 3 321 2 213 5 2.35 10.5
272 i 263 6.5 2.06 4 238 13
2.48 135 235 8.5 253 10 222 5
3.43 2 3.12 3 219 8 215 25

2,50 1 263 6.5
245 9 241 14
2.73 6 2.31 8
2.02 1 2.15 2.5
Rank sum 39 31 66 74
1998 graduates
Biology
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
242 21 2.21 8.5 221 8 232 18.5
3.17 10 2.87 12.5 277 30 2.58 345
3.1 14 2.92 10 3.33 6 2.80 19
279 26 2.58 345 277 30 2.67 27
3.14 1 276 22 2.24 12.5 232 18.5
222 9 225 12 2.96 19 3.00 6
2.56 32 2.38 28.5 245 25 2.34 21
259 33 245 32 2.31 16.5 2.38 28.5
3.32 7 2.93 4 3.10 15 2.86 15
268 ¥ 247 36 273 34 2.87 12,5
243 24 2.37 25 3.58 3 3.31 3
2.70 35 2.53 . 3.56 2 3.22 2
224 12,5 2.31 16 277 30 2.81 18

2.09 45 221 8.5
2.54 29 2.46 33
2.09 45 2.16 1
2486 28 220 5
3.06 18 273 26
2.63 36 263 30.5
240 20 235 24
281 23 275 23
2.31 16.5 227 13
2.87 22 263 30.5
2.00 1 217 4

Rank sum 234.5 244 846.5 837




16 Eshetu Wencheko
Chemistry
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
283 1 2.57 14 225 12 212 1
3.94 2 3.66 2 2.20 9 224 12
2.1 4 2.14 4 249 17 2.38 17
2.66 15 2.60 1" 2.49 * 2.46 3
2.96 6.5 271 6 253 18 2.25 13
2.69 14 2.34 16 2.27 14.5 248 18
2.98 3 2.66 10 2.27 14.5 222 8

2.84 10 283 3 J
2.96 6.5 2.68 7
212 5 2.20 5
2.02 1 2.23 9
217 8 2.56 15

Rank sum 55.5 63 115.5 108

Physics
Non-teacher stream graduates (X) Teacher stream graduates (Y)
MGPA Rank CGPA Rank MGPA Rank CGPA Rank

2.08 8.5 2.09 1 3.67 2 3.45 3

3.54 3 3.52 2 3.00 10 272 15

2.87 14 295 14 3.18 6 278 10

291 11 2.81 7 242 23 243 22

247 22 217 12 2.04 4 2.31 21

2.56 18 267 18 2.26 20 2.29 20

- 240 24 228 17 227 21 2.26 16
2.08 8.5 2.10 4 3.05 7 3.09 6
2.50 19 2.39 23.5 224 17 216 9

2.07 5 2.12 5
2.18 16 2.51 19
2.1 12 218 13
2.16 13 2.39 235
2.71 15 276 1
2.03 1 214 8
Rank sum 128 98.5 172 201.5
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Mathematics
Non-teacher stream graduates (X) Teacher stream graduates (Y)

MGPA Rank CGPA Rank MGPA Rank CGPA Rank
294 15 274 14 222 37 213 8.5
278 19 2.53 26.5 222 37 2.15 16.5
235 39 2.20 28 3.00 1 2.95 10
2.28 50.5 2.32 52 2.26 48.5 2.31 49
231 47 222 325 212 12 2.40 39
2.18 245 213 10.5 2.32 43 2.25 445
245 31 250 31 2.21 32 224 40.5
2.26 48.5 2,10 8 2.18 245 214 13
2.03 5 223 36.5 280 18 273 15
219 29 2.21 29 2.13 13 223 36.5

2.14 16.5 235 50.5
214 16.5 217 24
2.28 50.5 2.50 31
2.02 25 2.30 48
2.26 48.5 2.16 20.5
273 22 2.38 425
3.40 7 299 7
227 L 2.18 25
2.36 38 241 38
2.52 30 242 35
3.18 10 269 18
3.42 4.5 3.06 6
2.18 245 2.59 19
262 26 2.55 22
244 34 222 325
3.42 4.5 3.1 3
2.32 43 2.53 26.5
2.04 8.5 2.01 1
222 37 2.24 40.5
222 37 2.16 20.5
264 23 2.54 23
224 44 2.37 46
222 37 2.05 4
2.40 35 2.25 445
2.96 14 2.87 1"
2.26 48.5 2.15 16.5
2.58 27 2.36 47
3.90 2 3.65 2
2.16 20 2.50 31
2.04 8.5 2.08 5
232 43 2.38 425
2.02 25 2.32 e
2.18 24.5 2.35 50.5

Rank sum 308.5 268 1069.5 1110




