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A COMPARATIVE STATISTICAL STUDY OF 
MAJOR DISCIPLINE CHOICE OF SCIENCE 

FRESHMAN STUDENTS 

Temesgen Zewter* 

ABSTRACT: This article compares the preference of freshman 
students of Addis Ababa University for the disciplines Architecture, 
Biology, Chemistry, Geology, Mathematics, Pharmacy, Physics, 
Statistics and Technology under the past socialist" and the present 
market economy systems. 

1. INTRODUCTION 

The future of any discipline depends on its ability to attract and train 
the very best young people (Minton, 1983). However, students 
career choice is very strongly influenced by the perception of the job 
market and salaries. The pre-existence of a large market fOI 
professionals is not the only requirement for a department to 
prosper. However Public recognition of some disciplines results in 
better social status. Since students are deeply rooted in traditional 
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social values, a high social status accorded to some disciplines 
influences the ~dents' choice. There is, for instance, better social 
~ and reward for administrative jobs than for technical jobs. 
~ore, some academic departments make their program more 
attractive than those of others by making courses interesting and 
relevat1t so that students are motivated to seek advanced training. 

Generally, students' interest towards a certain discipline reflects the 
job market and/or the public recognition of the discipline and/or the 
attractiveness of the instructional process of the department. These 
factors determine the future of that discipline. Therefore, it is 
apparent that a study of the career choice of students entering 
college is useful in planning for a more attractive and efficient 
academic institution. However, research in this regard is limited. 

With this objective in mind, this paper tries to examine the career 
choice of the students entering the Faculty of Science of Addis 
Ababa University under the past and present economic systems, the 
former being the socialist planned-economy system and the later a 
market-economy system adopted after May 1992. 

2. TIlE DATA 

At the end of every freshman program, the Office of the 
Coordinator of the Faculty of Science Freshmen Program requires 
freshmen to rank the fields of Biology, Chemistry, Geology, 
Mathematics, Physics, Statistics, Technology, Pharmacy and 
Architecture according to their order of preference. 
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Before 1990, students were advised to choose and rank only the first 
six fields of their preference. Starting from 1990 students however, 
are required to rank all from 1 to 9, from the most liked to the least 
wanted. 

The data we consider here are the responses of freshmen of 1990-91 
and 1993-94 academic years. The 1990-91 group is assumed to be 
representative of the past planned-economy system while the 1993-
94 group is assumed to be representative of the present market­
economy system. 

There were 584 freshmen in 1990-91 out of which 25 students did 
not complete the department choice form as instructed by their 
advisor and hence they are not included in this study. All the 673 
freshmen of the 1993-94 academic year completed the choice form 
and are included in the study. 

3. METHOD 

Statistical methods have to be suitable for the type of da~ to which­
they are to be applied. The nature of the data requires the use of 
appropriate nonparametric statistical methods. A nonparametric 
analog of the parametric two way analysis of variance (Friedman 
two way analysis of variance by ranks) was run for each group. In 
the study, discipline has been considered as the treatment and a 
student as the block. Friedman test statistic under the null hypothesis 
of no difference between the k treatments is expressed as follows: 



L 
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12 k 

x/ = LR/-3n(k+ 1) 
nk(k+ 1) I- I 

where, k and n are the number of treatments and the number 
of blocks, respectively; and Rj is the sum of the rank 
of treatment i. 

For all practical purposes "I.: is treated as a chi-square variable with 
k-l degrees offreedom (see Gibbons, 1971). 

Following the Friedman-test, a multiple comparison procedure was 
also applied. Using the rank sums of each discipline in each system 
and the a result of multiple comparison test, the researcher 
~loyed Page's test for 9rdered alternatives. Page's test statistic for 
ordered alternative is expressed as follows: 

Z = L - nk( k + 1/ 14 

..In(e -k / 1144(k-l) 

n, k and ~ are as defined in the Friedman-test, 
j is the order of the treatment according to the 
alternative hypothesis which is distributed approximately as 
the standard normal. 

The 1bcories that justify the above methods have been discussed in 
the"1ilerature (Friedman, 1937, 1940; McDonald and Thompson, 
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1967; Page, 1963; Hollander and Wolfe, 1973; Gibbons, 1971; and 
Daniel, 1978). 

4. RESULTS 

The swnmary of the sum of the rank of each discipline in the two 
groups is displayed in Table 1. 

System 

Bioi Chern 

planned 4282 3485 
economy 

market 4450 3918 
economy 

Geol 

2508 

4753 

Table 1 
Rank Sum 

Discipline 

Math Phys 

2680 3128 

2860 3975 

4.1 The Planned Economy System 

Slat Phar Tech Arch 

1871 2977 1176 3048 

3557 2210 1495 3067 

Our first concern of analysis is to test the hypothesis that all the 
disciplines are equally attractive against the alternative hypothesis 
that at least one discipline is more (or less) favourite than others. 
That is, . 

Ho : All disciplines are equally attractive 
HI : At least one discipline is different from the others. 

The value of Friedman test statistic x/ on the basis of our data is 
1542.235. The Chi square test based on eight degrees of freedom 
leads to rejection of the null hypothesis,' p= 0.0000. Therefore, a 
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significant difference seems to exist in the de~s of attractiveness 
of the disciplines. 

Since the hypothesis of being equally attractive of the disciplines is 
not found to be tenable, we may ask which of the pairs of disciplines 
are different. This can be answered by applying a multiple 
comparison test. 

Table 2 
Comparison of Pairs of Disciplines for Planned Economy System 

- • a- """ .... .... ... .... T" ..... .. .,... ''.In- 11."'" 11401" ...".. 14..l31 · lJ_ 1141\" 

a- I ..... a.19." , .... 17QQ" ,,,no )'sliP .m· 
.... 1m ' .711- ,,,,. J 'U" .4S46" ,m· 
.... ,..,. "'13'" 11.\0 1641)" "01" 

.... 13m- '''' l1111' t m .. lImo 1 • .,. IU"'· - If"'" o,.,~ 

T_ 10." 1" -
Table 2 displays multiple companson statistic to be compared 
with 
Za/k(k-l), where a is the overall level of significance for all tests and k 
is the number of disciplines considered, which is 9 here. 

* significant at 5% level of significance 
ZaIk(k-l) = ZO.OOO6944 = 3.1970 
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From the Table above Geology and Mathematics, Architecture and 
Physics, Physics and Pharmacy, and Architecture and pharmacy 
have no significant difference at 5% level of significance. But the 
remaining 32 pairs of disciplines have shown a significant 
difference at the specified level of significance. Hence, it is again 
meaningful to apply Page's test in order to assess the order of 
attractiveness of the disciplines. The disciplines are arranged on the 
basis of the rank sums and the hypothesis of interest, now, is 

HOI: All disciplines are equally attractive 
H II : The disciplines are preferred in the following order 

where, tx is the rank order of discipline X. 

Under our hypothesis Hob Page's test statistic is distributed as 
standard normal for a..sufficiently large number of observation. The 
computed Z-value is found to be 32:917. This result fa,::ours the 
alternative hypothesis, p= 0.0000. 

4.2 The Market Economy System 
Similarly, to test the hypothesis 

lIm : All disciplines are equally attractive 
H 12 : At least one discipline is different from the 

others. 

The Friedman test statistic X,2 
is found to be 1781.73. This figure is 

again highly significant when compared with tabulated chi-square 
with eight degrees of freedom, p= 0.0000. Since we reject lIm we 
wish to know specifically which disciplines are different from which 
ones. Table 3 presents the statistics to be compared with ZaIk(k-I)' 
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Table 3 
Comparison of Pairs of Disciplines for Market Economy System 

- • a. "'" .... .... ... ... T'" -... s.m' ).I" 1S.I2S· .. no' ~ .... n.104' " 411' .,"'-
a. LlII ' , ...... ...., ,.m' ,..- '4124" ~OO· 

"'" 11.141" 7.10 ' 11104' W, .. 11.426" ",.,. - II.m " ...". .. .... 1).3'" ~ ... 
.... 4.,'" "".,. lUll· t.m-

ao 1l,.4IN.0 ..,n' un' ... 1.116' .. ,JO" 

- f- ,.-. -
• significant at 5% level of significance 

ZaIk(lc-l) = ZO,OOO6944 = 3.1970 

From Table 3, out of 36 possible pairs 33 pairs are different. It is 
quite reasonable to apply an ordered alternative test. Using Table 1 
as a guide the hypothesis of interest becomes: . 

Boo : All disciplines are equally attractive 
against 

H13 : The disciplines are prefer;red in the following order 

!ora £ %. £ ~ £ tAn:b, £ !stat £°tcbem £ ~ys £ toiol £ to:ol 

where, tx is the rank order of discipline X. ) 

UDder the null hypothesis Ho3, the computed Page's test statistic for 
a large nwnbcr of.observations is found to be 5.186. Therefore, we 
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attractiveness obtained in the study. It rather indicate the popularity 
of the disciplines to science freshmen. The traditional role of the 
departments, imparting specific knowledge, will have to be 
supplemented with techniques that popularize the disciplines. 

A university, by its nature, is bound to be subject oriented, 
irrevocably devoted to the study and development of fundamental 
truth. However, its performance in its role of reaching the wider 
society it belongs to has by the public recognition it gets and the 
power it builds through new discovery. 

All countries that lead the world to day have succeeded in marrying 
intellectual pursuit at the university level with the practical 
application of that pursuit to the day-to-day needs of their societies. 
On the contrary, in developing countries like Ethiopia, the shortage 
of professionals and the lack of public awareness of the disciplines 
are among of the many bottlenecks of development. Hence, many of 
the departments considered in the study, except perhaps 
Technology, should make an effort to be attractive, relevant to train 
professionals who would play research and applied science such as 
improvement in production, services, and skills in technology and 
management, technology and management in the country. 
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