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CHAPTER 1

INTRODUCTION

1.1 General

Higher education is the base for economic, social and political development of a
country. This can be seen from the experience of developed countries. One can say that all
developed countries reach the present stage of their development because they give high
attention for the development and improvement of higher education. In other words this is

to say, with out higher education a country can only be under dream of development.

Any developing country expect more from those who acquire higher learning to
play vital roles in designing and formulation of appropriate economic policies, in avoiding
various social problems, in the establishment of stable political situations etc. To this
effect, problems which are thought to affect higher learning should be identified and
appropriate solutions must be sought.

Research lﬂ Education, as in other fields, is a search for knowledge. It is not a
search that yields infallible truth, but it is rather a search that provides knowledge for the
solution of problems in the field of education. In our country various educational
researches have been done in various educational problems. Hencelthis paper can be
considered as a ﬁn‘theraﬁempt lWhtcil is a,lmed.af ;as!scssmg the difference in academic
performance between students who complete their high School studies in
Non-Governmental Schools and that of Governmental Schools. It is designed not only for
the understanding of the significance of the above stated difference, but also it tries to

recommend appropriate solutions that can be used to tackle the problem.
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The ministry of Education distinguishes Non-Government Schools to government
Schools as:
Government Schools are Schools which are operated by

the ministry of Education.

Non-Government Schools are Schools which are operated by authorities other
than the ministry of Education.
According to the above definition Non-Governmental schools include community

schools, missionary schools, schools operated by churches, private schools, etc.

1.2 Distribution of Governmental and Non-Governmental

Schools in Ethiopia

In our country there are 329 senior secondary schools. Out of these 31 schools are
Non-Governmental and the remaining 298 schools are Governmental schools. The
following table gives the distribution and number of Governmental and Non-Governmental

schools by region.



TABLE 1

NUMBER AND DISTRIBUTION OF GOVERNMENTAL AND

NON-GOVERNMENTAL SCHOOLS IN ETHIOPIA

REGION NUMBER OF SCHOOLS
N.G? G** Total
Tigray 3 18 21
Afar - 3 3
Ambara - 76 76
Oromiya 7 102 109
Somalie - 3 3
Benushangul-Gumuz - 5 5
SNNP 1 61 62
Gambella - 4 4
Harari - 2 2
Addis Ababa 19 23 42
Dire Dawa 1 1 P
Total 31 298 329

Seurce:- The Federal Democratic Republic Of Ethiopia Education Statistics Annual
Abstract (1987 E.C)
*  N.G - Non-Governmental

ok G - Governmental

As canbe seen from table 1 the number of Non -Governmental schools is very limited
as compared to Governmental schools. Also Non- Governmental schools are characterized
by regional concentration .i.e. Non-Governmental schools are almost concentrated in

Addis Ababa and Oromiya regions.

It is believed that students who complete their high schools studies in Non-

Governmental schools perform better than those from governmental schools



The concentration of the Non-Governmental schools, which are thought to be the
origin of students with better performance create unbalanced distribution of students
acquired higher learning. This unbalanced distribution also creates a huge gap in the

development of the regions.

1.3 Objective of the study

There are different factors that affect the academic performance of students in
universities and colleges. One amongst these is the type of school, that is, the impact of the
difference in type of schools from which the students come. The main objective of this
paper is to compare the academic performance of Science Freshman students who
completed their high school in Governmental schools and Non-Governmental school. To

meet this the students are classified as Governmental and Non-Governmental.
1.4 Overview of the study

The data collection methods and the procedure of the sample selection is presented
in Chapter 2. The collected data is also summarized using frequency distribution tables and
histograms.

The major part of any research is the analysis of the data. In this undertaking,
before analyzing the data the method of analyzing the data is discussed in Chapter 3. i.¢ the
method of estimating population parameters, the method of testing various hypothesises
etc. are discussed.

Based on the methods discussed in Chapter 3, analysis of the data collected for this
research is done in Chapter 4. Various estimates of population paramete are given.
Morcover hypothesises are tested based on these estimates. Finally, conclusions and

recommendations are given, in the last chapter, Chapter 5.



CHAPTER 1I

DATA COLLECTION METHODS AND SAMPLE
SELECTION

2.1 Introduction

Data can be defined as facts or information used in deciding or discussing
something. In any statistical investigation data is the base to reach at conclusion and to say

something about the investigation.

Data collection is essentially an itaportant part of any research process. It is only
from the collected data that inferences, hypothesis or generalizations held may be identified
as valid, verified as correct, or rejected as unattainable. In order to collect the requisite
data the researcher has either to entertain the entire population or to sample the population

concermed. In this research we sample from the population under consideration.
2.2 Type and Source of the Data

Depending on the source from which the data is obtained, data can be classified in

to two, namely, primary data and secondary data.

¢ Primary Data:- is defined as data coliected by the investigator himself for the

first time.



e Secondary Data:- is referred to the data collected by another investigator or data
obtained from ailready compiled files.

The data to be analysed in this undertaking is obtained from the records of Science
Freshman Program Office, hence the data is a secondary data.

2.3 Variables of Interest

Most of the educational phenomena consists of a large number of factors. It would
be impracticable to test, or observe the variables of interest under controlled condtions.
This is to say that, it is not possible to control each and every factory that can affect the
variables of interest, inorder to study the variables of interest alone. Hence it is necessary
to assume factors, other than we are interested, that can affect the variables of interest are

held constant.

In this undertaking we assess the overall academic performance of the students
under consideration based on their GPA. Further, to assess in which particular subjects
difference in performance between the two group students is observed, we consider the

five subjects, namely Biology, Chemistry, English, Mathematics and Physics.

Therefore, the variables of interest of the paper are the GPA and grades of the
five subjects. In this undertaking other factors other than the difference in type of school

such as age, sex, region etc. are assumed constant.

2.4 The Sampling Procedure

A sample is defined as any subset of a population selected to obtain some

information concerning some characteristics of the population. Sample should be selected
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in such a way that it will represent the population i.e. it should be selected using
appropriate method of sampling.

Sampling may be defined as the process of taking sample and making inferences to
the whole population. Sampling procedures provide generalization on the basis a relatively
small portion of the population. To obtain a representative sample, the researcher should
select each unit in a specified way under controlled conditions. Usually four steps are

involved in the processs

A. Defining the population
B. Listing the population
C. Selecting a representative sample

D. Obtaining an adequate sample
A. Defining the population

The population is properly defined so that there is no ambiguity as to whether a
given unit belongs to the population. The population of interest in this undertaking is the
Freshman Students of the Science Faculty. The population of Freshman Students divided in
to two sub populations, namely, students from Non-Governmental and students from
Governmental schools. For this classification, information is obtained from the ministry of
education.

B. Listing the population
Inorder to select a sample from a given population, it is also necessary to have a

complete, accurate, and uptodate list of all the units in the population. Such a list is known
as sampling frame. If a sampling frame is not readily available at the time of investigation,
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it is essential to prepare a frame before the samples are drown. For this undertaking
appropriate sampling frames are prepared for the two populations.

C. Selecting a representative sample

After defining a population and listing all the units, a researcher should select a
sample of units from the sampling frame. In this investigation to select representative
samples firom both populations, we make use of a computer program which is designed to

generate random numbers with out repetition.

D. Obtaining an adequate sample

If the population under study is homogeneous, a small sample is sufficient. On the
other hand, a much larger sample is necessary if there is greater variability in the vaits of
the population. But increasing the size of the sample is of little value, if units are not
chosen in a way that ensures representativeness of the population. In this investigation the
sizes of the samples are determined uvsing the variability in each population. Details will

be given later.
2.4.1 The method of sampling

Based on the procedure in which the sample is selected, the sampling plan vsed for
the selection of the sample can be classified in to two:
¢ Probability sampling, and
¢ Non probability sampling,
A sample is called a probability sample when the method of its selection is based
on the theory of probability i.e. in probability sampling every unit of the population has a
calculable ( known non-zero ) probability of being selected in the sample. Probability



samples provide valid estimates of unknown population values with their measures of
reliability by indicating the extent of error due to sampling. But with non -probability

sampling, it is not possible to measure the degree of reliability of the sample results.

Examples of probability sampling are:-
- simple random sampling
- stratified sampling
- systematic sampling

- cluster sampling

Examples of non-probability sampling are:-
- sample of volunter subjects
- expert choice ( purposive or judgment sampling)
- quota sampling
-sampling of mobile population.

In this undertaking we use probability sampling.
2.5 The Sampling Technique Used

Simple random sampling is a basic probability selection scheme in which a
predetermined number of units from a population list is selected so that each unit on that
list has an equal chance of being included in the sample i.e. each possible sample of n units
from a population of N units has an equal chance of being selected which also implies that

every member of the population has an equal chance of selection in to the sample.

As stated clearly in the objective, in this paper there are two population to be
compared, namely, students from Non-Government and Government schools. The sampling

technique we are going to use is simple random sampling . First the entire population is



classified in to the two sub-populations mentioned in the pervious section of this chapter,

and then a random sample of appropriate size will be drawn from each population.
2.6 Sample Size Determination

The question “ What should be the sample size? ” confronts investigators
frequently. Which means in any sample survey a researcher reaches at a stage which
requires a decision on the sample size. This is because the total cost of the survey and the

precision of the main estimates are related to the sample size.

The first step in the decision of the sample size is to state the permissible margin of
error ( or limit of tolerance ) in the estimates and a confidence limit in which the estimates
to lie.

To put the above paragraph in another way, if we are interested to estimate the
universe mean , L, the acceptable risk that the universe mean will lie outside the limits

y+d is o, where ¥ is the sample mean.

The standard error of y is

where s - Advance estimate of the population standard deviation

N - The population size
n - The sample size
The ( 1 -0 ) percent probability limits of the universe mean , p, are
y+ Zak se(y)
where Z o/, is the value of the standard normal deviate that cuts off an area of o/; on the
right tail.

10



Setting the permissible margin of error:

d=Z a/; s.e (y) and solving for n, we get

il

n=-—-

2
2
z S’J

af2
d

Zay
d

1+

T
N

2
iy = (Z—“;f—{j will be taken as the first approximation

Ifn/N is negligible (i.e. if n,/N < 0.05 ) then n, can be taken as the required sample size.
Ifnot n is calculated as

)

]

n=
1

Another important thing one has to do in the determination of the sample size is to
obtain an advance estimate of the population standard deviation. This can be done in four
possible ways.

i. From the results of pilot survey

ii. By previous sampling of the same or similar population.

1. By taking sample in two steps, the first being a simple random sample of size n;

from which s” estimate of S*, will be obtained.
iv. By guess work about the structure of the population, assisted by some

mathematical resulis.

The method used to estimate S?, in this survey is the third method, taking 10 percent

of each of the two populations under consideration.
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For this survey,-a confidence limit and the permissible margin of error ,d , are
decided to be 95% and 10%, respectively, for both populations. For 95% confidence limit
* the normal table provides the Z o/; value to be 1.96.
let:- N, = size of the first population (students from Non-Government
schools)
N, = size of the second population (students from Government schools)
n; = size of sample from the first population
1, = size of sample from the second population
s*; = variance estimate for the first population
s%, = variance estimate for the second population
The total number of freshman students registered in the Science Faculty in the
1997/98 academic year and took the first semester final examination is 1088, of this 113
are from Non -Governmental schools. That is ,N;=113 and N,=975.

Taking 10 percent of the students firom both populations, s*; and s*, are calculated
to be 0.454 and 0.446, respectively. The variances are computed from the Grade Point
Average (GPA) for the first semester. In this semester Science students take five basic
courses: Biology, Chemistry, English, Mathematics and Physics.

The sample sizes are determined as follows
@ For the first population

£L96)(0.674))2
=174

7 1I (initial _estimate_of _n)= ( o1

n’y/N, =175 /113=1.55 > 0.

7, 175

= T 175
1+81 1+

113
N,

Therefore, we take 69 students from the Non-Government schools.

69

12



© For the second population ( students from Government schools)

(L96)(0.669))2 .

7, (initial _estimate_of _p,)= [ T

/N, = 172/975=0.176 > 0.05

) n, 172
& P - 7 146
1 n 2 1+—
L 975
N,

And we take 146 students firom the Government schools. The raw data is tabulated

in the Appendix.

2.7 Presentation of the Data

In this section the data obtained from the samples drawn from the two populations

is summarized using frequency distribution tables and histograms.

Data of the first population
TABLE 2

Frequency Distribution Table

1.4 14

"~ 0.40

1
1.00 1 1.4 2.9
1.20 ») %9 5.8
1.40 3 4.3 10.1
1.60 4 5.8 15.9
1.80 12 17.4 33.3
2.00 7 10.1 43.5
2.20 11 15.9 594
2.40 6 8.7 68.1
2.60 4 5.8 3.9
2.80 5 i 81.2
3.00 7 10.1 91.3
3.20 2 259 94.2
3.60 4 5.8 100.0
TOTAL 69 100.0

* Cum.percent - Cumulative percent
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Histogram of GPA of Non-Governmental School Students.

Frequency
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Data of the second population
TABLE 3
Frequency Distribution Table

1.60 13 8.9 29.5
1.80 20 1.7 43.2
2.00 13 8.9 .l
2.20 18 12.3 64.4
2.40 11 1.3 719
2.60 11 7.5 9.5
2.80 11 ) 87.0
3.00 7 4.8 91.8
3.20 4 2id 94.5
3.40 4 2.7 97.3
3.60 2 1.4 98.6
3.80 1 0.7 99.3
4.00 1 0.7 100.0
TOTAL 146 100.0
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Histogram of GPA of Governmental School Students.
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CHAPTER III

METHODS OF ANALYSIS

3.1 Parameter Estimation

One of the major objectives of any sample survey is the estimation of unknown
population parameter. Estimation can be defined as a procedure of estimating unknown

population parameters based on sample observations.

J. 1. 1 Basic Concepts and Definitions

Definitions

Parameter:- a numerical value of some characteristic of the population.

Estimator:- is a function of sample observations that is used to estimate unknown
population parameter.

Estimate:- is a value of the estimator which is obtained from a specific random sample.

In estimation of unknown population parameters, one should select best estimators
based on certain properties. Among various properties of estimators, the following are
widely used for the selection

€ unbiasedness

€ minimum variance

€ consistency

17



Therefore, the selection should be “ select the unbiased estimator which has the minimum

variance and consistent.”

We can estimate unknown population parameters in two different ways, these are
point and interval estimation. In point estimation we look for a specific numerical value of
the estimator which is obtained from a random sample. But in interval estimation we look
for two functions of a random sample, say L and U, such that (L,U) constructs the
confidence interval for the population parameter we want to estimate. L and U, are said to

be lower and upper confidence limits respectively.

3.1.2 Estimation of Means and Variances

Let u== is the mean of the population.

o= LF— is the variance of the population.
. 2 |
=1L is the mean of the sample drawn from the population.

n

n N2

) |
f=%"_ " jsthe variance of the sample drawn from the population.
n -—

where N and n are population and sample size respectively.

For a simple random sample, one can show that s and y are unbiased point

estimates of o” and . respectively.

The unbiased estimator of the variance of y is:

18



2

_ S . 2
V{y) - 32; = (Nn n] = %(1ﬁf) where f=n/N is the sampling fraction.

There fore, the standard error of y is:

The standard error of y supplies information about the amount of error in y when used to

estimate LL

Since our sample sizes are large (see sample size determination, chapter two), the
central limit theorem tells us than the sample mean is normally distributed with mean p and
variance G /n. Hence, the lower and upper confidence limits for the population mean are
given by:

LCL=y-Za/; SE(y) and

UCL= y+ Za./; SE(y )

Therefore, (LCL, UCL) is the interval estimate of ..
In this preceding chapter point and interval estimates of u and point estimate of °

of the two populations under consideration, students from Non-Governmental and

Governmental schools, will be calculated using the above methods.
3.2 Hypothesis Testing

A statistical hypothesis is a statement about a population. The procedure or the rule
used for checking whether a hypothesis is true or not is called hypothesis testing. There are
two types of hypothesis, null hypothesis, denoted by H, and alternative hypothesis, denoted
by Ha.

19



A null hypothesis is a specific hypothesis about a population that is being tested. A
null hypothesis may be accepted or rejected based on the sample results. The hypothesis

we accept when we reject the null hypothesis is said to be an alternative hypothesis.

In carrying out any hypothesis testing the following errors can be committed.

i) The null hypothesis, H,, is true but test concludes it should be rejected:

Type I error.

ii) The test fails to reject H, when it is false: Type 1] error.

In general, we wish to minimize the probability of both types of error. It is not possible to

completely avoid the error as long as the decision is based on a sample.

Steps in hypothesis testing :
1) State the hypothesis
2) Define the test statistic
3) Specify the level of significance, o
p( Typelerror )=
4) Determine the rejection region. The rejection region is a region in which we reject the
mull hypothesis. The null hypothesis is rejected if the calculated value of the test statistic is

in the rejection region.

3. 2. 1 Comparison of Means

In this section we see the method of comparing the means of two populations. For
this procedure we assume that the samples drawn from the two populations are

independent.

20



Let 1y -AThe population mean of the first population
itz - The population mean of the second population
X;- The mean of the sample drawn from the first population
X, - The mean of the sample drawn from the second population
The null hypothesis is that there is no difference between the means of the two populations.
we write as
Ho: py = g
There are three possible alternative hypothesis that can be set based on the objective of the
test:
Alternative 1: Ha : 1y > g, the mean of the first population is greater than mean of the
second population.
Alternative 2: Ha: 1y < 1, the mean of the first population is less than the mean of the
second population.
Altemative 3: Ha: [y # |y, the mean of the first population is different from the mean of
the second population.

In this undertaking we consider the first alternative.

ie. HA: Ha >}L2

The test statistic is

\

v | =

I
+
5

2
anfi P
52

Where s%, and §%, and are the variance of the samples from the first and the second
populations respectively. The rejection region is:

Reject Ho it Zoa > Zy

21



3. 2.2 Comparison of Variability

In this section we see the method of comparing the variability of two independent

populations.

Let o, - the variance of the first population
6, - the variance of the second population
s> - the variance of the sample drawn from the first population

s," - the variance of the sample drawn from the second population.

The null hypothesis: the variability in the first population is equal to the variability in the
second population.
i.e. H,: 6, =06,
The alternative hypothesis: the variability in the first population is less than the
variability in the second population.
Le. H,.: 012 < 022

Under H, s,'/s;” has an F distribution with n,-1 and n;-2 degrees of freedom.

Assumptions.
1. X1, Xiz,..., X111 18 @ random sample from N (,, (i;z)

2. X1, X22,---, X211z 18 @ random sample from N (,, G5Y)

3. The two samples are independent.

The rejection region is : Reject H, if and only if F =s,%/s;’ is less than
F, (ﬂ;'l, 112-2).

22



3.3 Multivariate Analysis

3.3.1 Comparison of Multivariate Means

We want to make inferences about (mean vector of population 1) - (mean vector of

population 2). With the following assumptions we can make the desired inference.

Assumptions

1. The sample X;;,X)2,...,X;n; is a random sample of size n; from a p-variate population
with mean vector p; and covariance matrix X,.

2. The sample X;,,X5,...,Xom, is a random sample of size n, from a p-variate population
with mean vector p, and covariance matrix X,.

3. The two sample are independent .

We desire a test of the null hypothesis
Hy: py=p,  Versus

Ha: py # o
The test statistic is Hotellings, T°, test

' -1

U 1 1 s

7%= “ i (Xl _ij (_ Zl L ZZJ (Xl _Xz)
ny +n, n n

Since all elements of Z; are unknown, we need to estimate these values from the sample

drawn in order to test the hypothesis. Hence the test statistic becomes.

where Spocted = [ (m-1) 8¢+ (n2-1)8,]/(n;+n,-2)

23



The following is the lay out of the computed estimates.

Xu i?.l
X12 X2
X; = X3 X = X3
X14 Xa4
X5 ] X325
ol - - -1
S Siz--- S11s S211 S212.-- S215
S121 S122 --- S125 S221  S222--- S225
Sl = . . . Sz =
LS151  S152 «ee S155 | | S251 Szs2.-- S255

where
8, - Covariance matrix obtained from the sample drawn from population 1.
S, - Covariance matrix obtained from the sample drawn from population 2.
X,- Vector of means obtained from the sample drawn from population 1.

X;- Vector of means obtained from the sample drawn from population 2.

and
| g - -
w233 )
nh J=1
Under H,, the quantity

F: ﬂ]+n«2—p“1T2
(n,+n,—2)p

has an F distribution with degrees of freedom p and n;+n; -p-1, where p is the number of

variables.

The rejection region is : Reject H, if

24



CHAPTER 1V

ANALYSIS OF THE DATA AND RESULTS

In the pervious chapter we have seen how to find estimates of unknown population
parameters from sample values and the method of hypothesis testing. In this chapter we use

these methods to estimate unknown population parameters and to test certain hypothesises.

Definitions

Population 1 - Freshman students of the Science Faculty of AAU who come from Non-
Governmental schools.

Population 2 - Freshman students of the Science Faculty of AAU who come from

Governmental schools.

4.1 Estimation of Average Performance of Students from

Non-Governmental Schools

Point Estimation

2
== _ =2269

X

o

ny
— 2
Z(-xh' =)
2 _ =l

5 = = 0446

rn—1
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SE(xl) = J_ = 0.050

Therefore, the mean GPA of Non-Governmental school students is 2.269 with

standard error of 0.050

Interval Estimation
LCL =%, - Za/; SE (&) =(2.269) - (1.96) (0.050)
=Z.IN
UCL =%+Za/; SE (X)) =(2.269) + (1.96) (0.050)
= 2367

Therefore, the 95% Confidence Interval for , is (2.171, 2.367), where L, is the
mean GPA of population 1.

4.2 Estimation of average Performance of Students from

Governmental Schools

Point Estimation

2 i D
X, = =283 R
", e X S

25
-z
Z(.rh.~x2)

2 _ 1=l

et = =
2
.’?.2*1

SE(XH) ~ 0.055
2 \/—

There fore the mean GPA of Governmental school students is 2.083 standard error
of 0.055.
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Interval Estimation

LCL =%, -Za/; SE (%)= 2.083 - (1.96) (0.055)
= 1.975

UCL =%, + Za/; SE (%;) = 2.083+ (1.96) (0.055)
=2.191

Therefore, the 95% confidence interval for p; is (1.975, 2.191), where L, is the
mean GPA of population 2.

4.3 Hypothesis Testing

4. 3.1 Comparison of Means

In this section we test the hypothesis: H,: The academic performance of students in
the two populations is equal versus Hu: The academic performance of students from
Non-Governmental schools is better than that of Governmental school students.

re. Hoopy-p =0

Ha: -z =0
o 0.05

For this our test statistics is:

7, < X;—X) _ 2269-2.083
JSIZ s’ [0446 0512
o 69 = 146

28



Since Zey > Zoos , we reject Hy: Which implies the average GPA of students from

Non-Governmental schools is significantly better than those from Governmental schools.

4.3.2 Comparison of Variability

In this section attempts will be on the assessment of variability in the two
population. Before proceeding to the analysis there is aneed to check the normality
assumption made in section 3.2.2. From the histograms drawn in chapter 2, it’s reasonable
to assume that the two samples are drawn from respective normal populations. We want to
test

H,: 021 = 022

H,: 021 = 022

o 0.05
To carry out this test the appropriate test statistic is
Fea =s5/s=0.446/0.512 =0.871

Foos = (68,145) > Foy =0.875

Since Fey < Foos (68,145) we reject Hy,. Which implies the variability in academic
performance among students from Non-Governmental schools is significantly less than the
variability in academic performance among students from Governmental schools. In other
words, there is more variability in the mean GPA of students from Governmental schools

as compared to those from Non-Governmental schools.
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4.4 Multivariate Analysis

In this section we test the equality of the two mean vectors using the methods
discussed in chapter 3. The vector of means we want to compare are

1Y = (s, Mz, Pas, Fass Bas ) and

1’2 = (Hai, Mz, Has, Hos, Mas )
where p;; is the population average of Biology in population i

W 1s the population average of Chemistry in population 1

M is the population average of English in population 1

L4 is the population average of Mathematics in population i
and s is the population average of Physics in population i

1=,2

The following results are computed from the samples drawn

X' =(2.00,2.29,3.01,2.20,1.65)

X', =(2.08,2.40,2.09,2.14,1.69)

0.83 0.54 0.22 0.45 0.51]

0.54 0.80 0.23 0.47 0.56

8oing = 0.22 0.23 0.64 0.19 0.20
0.45 0.47 0.19 0.89 0.56

051 0.56 0.20 0.56 113

C 239 -1.16 -0.19 -0.39 -0.27]

-1.16 2.82 -0.31 -0.48 -0.59

8" poani = 019  -0.31 1.77 -0.10 -0.03
039  -0.48 -0.10 1.95 -0.54

=027 -0.59 -0.03 -0.54 1.57]

Using the above values, the observed Hotelling’s T* value is found to be 76.0027.
put atm—2)p
(m+n,—p-1)

Fa(p’n[_'_n?_;p_l)
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 (69+146-2)5
(69+146—5-1)
=11.507

Since the value of Fy g5 (5,209) is 2.2582 after interpolation.

(2.2582)

As can be seen the observed T value is greater than 11.507 we reject H, at 5
percent level of sighiﬁcance. Therefore, we conclude that there is significant difference in

the performance of the two student populations.

Although we have rejected the null hypothesis , we still do not know which of the
five mean differences may have contributed to the significant T* or for which it might be
reasonable to conclude that their population means are equal. The Hotelling’s
simultaneous confidence intervals can be used to test the individual difference. The

resulting confidence intervals are given below.

-0.534 <y, -2 <0369 ( for Biology )
-0.570 < Wy - pp <0314 (for Chemistry )
0.528 < pys- pn <1.323  (for English )

-0.342 < s - s <0.590 (for Maths )
-0.566 < s - s <0.487  ( for Physics)

Since zero is not included in the third interval we conclude, at five percent
significance level, that the performance of students from Non-Governmental schools is
better than students from Governmental schools in English. But no significant difference is

observed in the remaining subjects.

One important point we have to note here is that the overall difference in

performance is occurred as a result of the difference in English performance.
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

As stated in the beginning of this undertaking, our principal objective is to assess
the effect of type of school on academic performance of freshman students of the Science
Faculty of AAU.

In chapter Il and TV we have discussed the method of analysis and the analysis of
the data respectively . Now in this chapter we try to discuss the results and the reasons for

these results.

5.1 Conclusions about the Difference in Mean

We have made a test on the overall mean difference of students from the two sub-
populations. This test shows that the performance of students from Non-Governmental
schools is better than those from Governmental schools. This result is also supported by

the multivariate analysis we made in section four of the pervious chapter.

To assess which mean difference contributed to the significance of the overall
performance, we have constructed Hoteelling’s 95 percent simultaneous confidence
intervals. From these confidence intervals it is observed that the significant difference
comes only from the difference in the performance of English. No significant difference is

observed in the remaining subjects.
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The following are the researcher’s reasoning in the observed difference in English:
e Most Non -Governmental schools in our country are established by

foreigners or foreign institutes, hence they are English oriented.

¢ Almost all Non-Governmental schools are concentrated in few urban
centers (see table 1) where communication and other infrastructures are
relatively in abundant. Hence students from these schools get
better access to better facilities that can help them to improve their

English. These facilities may include radios, televisions, films, videos,

etc.
5.2 Conclusions about the Difference in Variability

In chapter 4 the comparison in variability between the two populations is made. As
we have seen the performance of students from Governmental schools has more variability
than those from Non-Governmental schools. The researcher gives the following reason as

the cause for the observed difference in variability.

e As stated in section 1 of this chapter almost all Non-Governmental
schools are concentrated in urban centers which is, more or less,
uniform environment. But Governmental schools are diversified through
out the country in both urban and rural centers. Hence the uniformity
in environment among Non-Governmental school students and the
difference in environment among Governmental school students

is the cause for the difference in variability.
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1)

2)

3)

5.3 Recommendations

To create more or less equal (some how balanced ) performance in students from
the two populations, there has to be experience sharing between the two types of

schools.

The performance at freshman level is the decisive factor in fiture career of
students. Hence students from governmental schools should do their best to

perform  better in English.

By extending this study in such a way that it includes the performance in the two
semesters and it includes observations from other faculties and colleges, more

reliable resuilt can be obtained.
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APPENDIX

DATA LAYOUT

SCHOOL,_T*

GPA

1.8
R
2.8
2l

1.4
3.0

1.2
3.6
3.2

2.4

2.0
1.8

2.4
2.4
1.6
1.8
1.6
2.8
3.0

2.0

2.2
2.6

3.0
2.6

22
1.8

1.2
2.2

3.0
1.6
2.0

2.8

2.0

PHY

ENGLISH | MATH

o

CHEM

BIO

10
11
12
13
14
15
16
17
18
19
20

21

22
23

24
23

26

27
28
29

30
31

32
33
34
35
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continued

SCHOOL _T*

GPA

3.0
3.0
2.2
2.0

1.0
1.8
3.0
2.8

3.6
2.0
1.8
0.4
2.4
1.6

2.2

2.0
1.8
2.4
1.8
1.8
3.6
Z:2
2.6

1.4
2.6

1.8
2,2

1.8

2.2
2.4

1.4
1.8
3.6

2.8

1.8

PHY

MATH

ENGLISH

CHEM

BIO

ol

36
37
38
39
40

41

42

43

44
45

46

47

48

49

50
51

52

oy
v

54
53
56
57
58
59
60

61

62
63

65

66
67
68
69

70
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Continued

SCHOOL_T*

{)

GPA

1.2
1.6
3.8
2.6
2.0

1.8
2.2
1.8
2.4

3.0
2.6

2.0
1.4

1.8

2.0
1.6
2ol

1.6
1.4
0.4

2.2

.

24
2l

1.2
1.8

2.8

1.4
1.0
1.6
1.2
1.6

2.2

PHY

MATH

(o]

Lag]

o

CHEM | ENGLISH

BIO

71

72

73

74

75

76

77
78

79

80
81

82

83

84
85

86

87
88

89
90
91

92

93

94
95

96

97
98
99
100
101

102
103
104

105
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Continued

SCHOOL _T*

0

GPA

1.6
3.2

2.0

1.8
2.4

1.8
3.0

2.4
1.8

3.4
1.8
1.8
1.4

2.2

1.0
1.0

1.8

2.0

2.6

1.2

1.0

1.6
3.0

2.6

2.8
2.4
2.8

PHY

(o]

CHEM | ENGLISH | MATH

BIO

Q

106

107

108

109

i10
111

112
113

114
113

116

117
118
119

120
121

122
123

124
125

126

127

128

129

130
131

132

133

134
135

136

137

138

139

140
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Continued

GPA | SCHOOL _T*

3.0
2.4
3.6
2.6
2.4
0.6
1.4
3.4
2ids

1.2
1.8
1.6
3.4

2.2
1.0
2.8
1.4
3.0
2.6
1.8
1.8
1.2
1.8
2.8
1.6
2.2
2.0
1.2
2.0

1.4
4.0

1.2
1.8
1.4
1.8

PHY

«l

CHEM | ENGLISH | MATH

BIO

o

o

141

142
143

144

145

146

147
148

149

150

151

152
153

154
155

156

157

8
159

160
161

162
163

164
165
166

167

168

169
170
171

172
173

174
175

40



Continued

NO BIO | CHEM

ENGLISH

MATH

PHY

GPA

SCHOOIL,_T*

a1

3.2

212

2.4

213 |

2.8

214

1.0

D= D0 [
NN VAR | S R R VN]

215

(RN~ -

O | =t [0 | D |

[Nl Ko Bl S I =N )

2.0

o |IC|@

= Scheol-t: 1- Non-Government

0-Government
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