
1 

I - I ,. , 
TIlE EFFECT OF TYPE OF SCHOOL 
ON ACADEMIC PERFORMANCE OF 

SCIENCE JFJRE,SHMAN STUDENTS OF AAU 

BY I 

AWRARlS A61DEW I 

SCIENCE FACULTY I 

ADDIS ABABA UNIVmsllY' 

ADDlSABABA 

.. .lUBE. 1998 ... 
I I 



mE EFFECT OF TYPE OF SCHOOL 
ON ACADEMIC PERFORAIANCE OF 

SCIENCE FRESHAIAN STUDENTS OF AAU 

BY 
Awraris Agidew 

ADVISOR 
Ato Gemecltis Dilb{l 

A dissertation submitted to tlte 
A ddis Ab{lba University in parti{ti 
ful filment of tlte requirement f or 
tlte {lw{lrd of degree of: 

BACHELOR OF SCIENCE . 
In 

STATISTICS 

Dep{lrtment of Statistics 
Science Faculty 

Addis Ababa University 
Addis Ababa 

JUfI,e, 1998 

1 
I I 

1 



TABLE OF CONTENTS 

ACKNOWLEDGMENT 

CHAPTER I: INTRODUCTION 

1.1 G eneml 

1.2 Distribution of Governmental and nOIl­

G ovemmental schools in E t.hiopia 

1.3 Objective oCtile Study 

1.4 Oven-iew of the Study 

CHAl'TER IT: DATA COLLECTION METHODS 

AND SAMPLE SELECTION 

2.1 Intt'oduction 

2.2 TYlle and SOWTe orthe data 

2.3 Vatiables of Interest 

2.4 The Sampling Procedw'e 

2.4.1 The Method of Sampling 

2.5 The Sampling Technique used 

2.6 Sample size Detennination 

2.7 Pt'eselltation ofthe Data 

CHAl'TER ill: METHODS OF ANALYSIS 

3.1 Pammete,' Estimation 

3.1.1 Basic Concepts and Definit ions 

3.1.2 Estimation of Me,IDs and Variances 

3.2 Hypothesis Testing 

3.2.1 Comparison of Means 

3.2.2 Comparison of Variability 

3.3 Multivariate Analysis 

3.3.1 Comparison of Multivariate Means 

3.3.2 Simultaneous Confidence Interval 

i 

page 

iii 

1 

2 

4 

4 

5 

5 

6 

6 

8 

9 

10 

13 

17 

17 

18 

19 

20 

22 

23 

23 

25 



CHAPTER IV: ANALYSIS OF THE DATA AND 

RESULTS 

4.1 Estimation of Average Pel'folmance of 

Students fl'om Non-Governmental Schools 

4.2 Estimation of Average Pel"l'ormance of 

Students from Governmental Schools 

4.3 Hypothesis Testing 

4.3.1 Compm'isoll of Means 

4.3.2 Compm'ison of Variability 

4.4 Multivm'iate Analysis 

CIIAPTER V: CONCLUSIONS AND RECOMlVIENDATIONS 

5.1 Conclusion about the DilTcl'encc in Mean 

5.2 Conclusion ahout the Diffel'ence ill 

Variahility 

5.3 Recommendations 

REFERENCES 

APPENDIX 

ii 

26 

27 

28 

28 

29 

30 

32 

33 

34 

35 

36 



ACKNOWLEDGMENT 

I ,un heattily indebted to my advisor Ato Gemcchis Dilba, for hi s invaluable, honest and wann 

guidance in the accomplishment of thi s paper. It is tlu'ough hi s careful ass istance and constructive 

suggestions that I succeeding in completing my work. 

I would li ke to express my gratitude to Ato M ebrahtu GfMariam (JieslumUi advisor) ,md Ato 

Yared Seyoum (worker of Ministry of Education) for providing me the data and all necessmy 

in101111alion for Illy work 

My special apprec iati on a ls\1 goes to Yerukmi srake Afework who pat ientiy and carellilly 

typed thi s paper. 

Last but lIot least I would I ike to exp ress my deepest gratitude to all my familY" specially to 

my brother Al0 Tadesse B,Ulme"v, with out hi s continuos a.~s i s! ance mId encourageme·nt 1I0t only this 

paper but al so my academic life would not be possible. 

iii 

Awraris Agidew 
TItan.k you! 

I 
I 
J 



CHAPTER I 

INTRODUCTION 

1.1 General 

Higher education is the base for economic, social and political development ofa 

counhy. This can be seen from the eKperience 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, w ith 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 ro les in designing and formulation of appropriate economic policies, in avoid ing 

various social problems, in the establishment of stable political situations etc. To thi s 

effect, problems which are thought to afiect higher learning should be identified and 

appropriate solutions must be sought. 

Research in ~ducation, as in other fi elds, 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 fie ld of education. In our country various educational 

researches have been done in vario s educational problems. Hencelthis paper (}an-be 
a-t--t-<"I',j-J Q ~IeJ 9. ~/ 

considered as a fintlter attempt which is aimed at assessing the difference in academic. 

perfO/mance between students who complete their high School studies in 

Non-Govermnental Schools and that of Govermnental Schools. It is designed not only for 

the understanding of the significance ofthe above stated difference, but also it tri es 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 ofthcse 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. 
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TABLE 1 

NUMBER AND DISTRIBUTION OF GOVERNMENTAL AND 

NON-GOVERNMENTAL SCHOOLS IN ETIDOPIA 

REGION NUMBER OF SCHOOLS 
N.G* G .... Total 

Tigray 3 18 21 
Afar - 3 3 
Amhara - 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 2 
Total 31 298 329 

Source:- The Federal Democratic Republic Of Ethiopia Education Statistics Annual 

Abstract (1987 E.C) 

* N.G - Non-Governmental 

** G - Governmental 

As can be 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 
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The concentration ofthe Non-Governmental schools, which are thought to be the 

origin of students with better perfonnance create unbalanced distribution of students 

acquired higher learning. This unbalanced distribution also creates a huge gap in the 

development ofthe regions. 

1.3 Objective of the study 

There are different factors that affect the academic perfollllance of students in 

universities and colleges. One amongst these is the type of school, that is, the impact ofthe 

difference in type of schools from which the students come. The main objective of this 

paper is to compare the academic perfonnance of Science Freslnnan 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 m,yor part of any research is the analysis of the data In dlis undertaking, 

before analyzing the data the method of analyzing the data is discussed in Chapter 3. i.e the 

method of estimating popUlation parameters, the method oftesting various hypothesises 

etc. are discussed. 

Based on the methods discussed in Chapter 3, analysis ofthe data collected for this 

research is done in Chapter 4. Various estimates of population paramete are given. 

Moreover hypothesises are tested based on these estimates. Finally, conclusions and 

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

DATA COLLECTION METHODS AND SAMPLE 

SELECTION 

2.1 Introduction 

Data can be defined as facts or infonnation nsed 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 important 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 

concerned. 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 collected by the investigator himself for the 

first time. 
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• Secondary Data:- is referred to the data collected by another investigator or data 

obtained from already compiled files. 

The data to be analysed in this undertaking is obtained from the records of Science 

Freslunan Program Office, hence the data is a secondary data 

2.3 Variables of Interest 

Most of the educational phenomena consists ofa large number offactors. 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 fuctory that can affect the 

variables ofinterest, 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 petiormance ofthe students 

under consideration based on their GPA. Fnrther, 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 shonld 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 oftaking 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 process: . 

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 wtits 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 from 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 wIder study is homogeneous, a small sample is sufficient On the 

other hand, a much larger sample is necessary ifthere is greater variabil ity ill the units of 

the population. But increasing the size of the sample is oflittle value, ifunits are not 

chosen in a way that ensures representativeness of the popuiati.on. In this investigation the 

sizes of the samples are determined using 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 used for 

the selection of the sample can be classified in to two: 

• Probability sampling, and 

• Non probability sampling. 

A sample is called aprobability 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 
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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-probabi!iry sampling are; ­

- sample ofvolunter subjects 

- expert choice ( purposive or judgment sampling) 

- quota sampling 

-sampling of mobile population. 

In this undertaking we use probability sampl ing. 

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 ofN 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 
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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 tbe 

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 

en'or ( or limit <if 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 

lmiverse mean,).I., the acceptable risk that the universe mean will lie outside the limits 

y ±-d is a., where yis the sample mean. 

The standard error ofy is 

s.e cY) = *r~n 

where s - Advance estimate of the popUlation standard deviation 

N - The popUlation size 

n - The sample size 

TIle ( 1 -a.) percent probability limits of the universe mean, ).I. , are 

y ± Z ai2 s.e cY ) 

where Z ai2 is the value of the standard normal deviate that cuts off an area of ai2 on the 

right tail. 
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Setting the permissible margin of error: 

d = Z ai2 s.e <y) and solving for II, we get 

n" = (Za~2S) 2 will be taken as the first approximation 

IfnofN is negligible (i.e. ifnofN :::: 0.05) then no can be taken as the required sample size. 

If not n is calculated as 

Another important thing one has to do in the determination ofthe sample size is to 

obtain an advance estimate ofthe population standard deviation. This can be done in four 

possible ways. 

i. From the results of pilot survey 

ii. By previous sampling ofthe same or similar population. 

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

from which s2;estimate ofS2, will be obtained. 

iv. By guess work about the structure ofthe population, assisted by some 

mathematical results. 

The method used to estimate S2, in this survey is the third method, taking 10 percent 

of each ofthe two populations under consideration. 
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For this survey, a confidence limit and the pennissible 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 W, 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 populatiou 

n, = 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 NOli -Governmental schools. That is ,N,=l13 and N,=975. 

Taking 10 percent of the students from both popUlations, s', and s', are calculated 

to be 0.454 and 0.446, respectively. The variances are computed fi'oIll 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 detennined as follows 

• For the fIrst population 

n' ,IN, = 175 1113=1.55 > O. 

n, n, = 
1+ n , 

N, 

175 
69 

= 175 

Therefore, we take 69 students from the Non-Government schools. 
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• For the second population (students from Government schools) 

, 196 0.669 ( )' n ,(initial_ estimate _ of _ n,) = ( )~.l ) = 172 

n',IN, = 172/975= 0.176 > 0.05 

n, :. n, = 
1+ n , 

N, 

= 172 = 146 
1+ 172 

975 

And we take 146 students from 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 

• Cum.percent - Cumulative percent 
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Histogram of GP A of Non-Governmental School Students. 
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Data of the second population 

TABLE 3 

Frequency Distribution Table 
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Histogram of GPA of Governmental School Students. 
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CHAPTER m 

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. 

3. 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 ofthe 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 
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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) construcis 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 

N 

2::Y, 
Let J-i =~ 

N 
is the mean of the population. 

N , 

, 2::(Y,- .u) 
CJ = ,;\ is the variance ofthe population. 

N 
• 

_ 2::y, 
y = ~ is the mean of the sample drawn from the population. 

n 

±(y, -;r 
? = ,;\ is the variance of the sample drawn from the population. 

n - l 

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 0' and).l. respectively. 

The unbiased estimator of the variance of y is: 
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2 2 

S (N-n) S = - - - = - (1- f) where f =n/N 
n n n 

is the sampling fraction. 

There fore, the standard error of y is: 

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

estimate J.l. 

Since our sample sizes are large (see sample size detennination, chapter two), the 

central limit theorem tells us than the sample mean is nonnally distributed with mean)J. and 

variance c/ In. Hence, the lower and upper confidence limits for the population mean are 

given by: 

LCL = Y -Za./ z SE cY i and 

DCL= y + Za./z SE (y i 

Therefore, (LCL, DCL) is the interval estimate ofJ.l. 

In this preceding chapter point and interval estimates of)J. and point estimate of c/ 

of the two populations under consideration, students from Non-Govermnental 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 mle 

used for checking whether a hypothesis is tme or not is called hypothesis testing. There are 

two types of hypothesis, null hypothesis, denoted by Ho and alternative hypothesis, denoted 

byHA . 
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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, Ho, is true but test concludes it should be rejected: 

Type 1 error. 

ii) The test fails to reject Ho when it is false: Type 11 error. 

In general, we wish to minimize the probability of both types of en·or. 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, a.. 

p( Type I error) = a.. 

4) Detenrune the rejection region. The rejection region is a region in which we reject the 

null hypothesis. The null hypothesis is rejected ifthe 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. 
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Let /-LI - The population mean of the first population 

/-L2 - The population mean ofthe second population 

X1- The mean of the sample drawn from the first population 

X2 - The mean ofthe 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: ~ = /-12 

There are three possible alternative hypothesis that can be set based on the objective ofthe 

test: 

Alternative 1: HA : /-LI > /-12, the mean ofthe first population is greater than mean of the 

second population. 

Alternative 2: HA : /-LI < /-12, the mean of the first population is less than the mean of the 

second population. 

Alternative 3: HA : /-11 '" /-L2, the mean of the first population is different from the mean of 

the second population. 

In this undertaking we consider the first alternative. 

l.e. HA : /J.I >/-L2 

The test statistic is 

Where S21 and s>, and are the variance ofthe samples from the first and the second 

populations respectively. The rejection region is: 

Rej ect Ho if Z,,,, > Z. 
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3. 2. 2 Comparison of Variability 

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

populations. 

Let 0',' - the variance of the first population 

0',' - the variance ofthe second population 

s.' - the variance of the sample drawn from the first population 

s,' - the variance ofthe sample drawn from the second population. 

The null hypothesis: the variability in the first population is equal to the variability in the 

second population. 

te H 'O" - ' . . o· 1 - 02 

The alternative hypothesis: the variability in the first population is less than the 

variability in the second population. 

1. e. Hp.: 0'.' < 0',' 

Under Ho Sills,' has an F distribution with n,-l and n,-2 degrees offreedom. 

Assumptions. 

l. XII , XI2, ... , x,n, is a random sample from N ()L" 0',') 

2. X2l , x", ... , X2n, is a random sample from N ()L" 0',') 

3. The two samples are independent. 

The rejection region is : Reject Ho ifand only ifF = s.'/s,' is less than 
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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 XII,X12, ... ,Xlnl is a random sample of size nl from a p-variate population 

with mean vector Ji, and covariance matrix 1: I. 

2. The sample X2I ,X22, .•• ,X2n, is a random sample of size n, from a p-variate population 

with mean vector Ji2 and covariance matrix 1:2. 

3. The two sample are independent. 

We desire a test ofthe null hypothesis 

H.: Ji, = Ji2 Versus 

H A: Jil '" Ji2 

The test statistic is Hotellings, r, test 

'( )-' , nn., - - 1 1 --
T = - '- (XI - X2) - 2:1 +- 1:, (X, - X,) 

n, +n, no n, 

Since all elements of1:, are unknown, we need to estimate these values fi'om the sample 

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

where Spooled = [(n,-I) S,+ (n,-1)S2]/(n,+n,-2) 
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The fo llowing is the lay out of the computed estimates. 

XI 

S, = 

where 

and 

Xli X2 1 

xn Xl2 

X13 X, = Xn 

Xl4 )(24 

XL~ X25 

Sill S112 ••• 8 115 S211 8212'" S215 

Sl21 Sl22 .•. 8 125 S221 8222'" S225 

S2 = 

SUI 8152 ••• 8155 S251 S252 .•. S255 

S, - Covariance matrix obtained from the sample drawn from population l. 

S2 - Covariance matrix obtained from the sample drawn from population 2. 

X I - Vector of means obtained from the sample drawn from population 1. 

X,- Vector of means obtained fi·om the sample drawn from population 2. 

1 " ( -)( - ) s ... = - L xg. - x.. xlg - xJ.k 
nIt J =l 

Under Ho, the quantity 

F = n l + n, - p - 1 T' 
(nl +n, - 2)p 

has an F distribution w ith degrees of freedom p and nl+n, -p-l, where p is the number of 

variables. 

The rej ection region is : Rej ect Ho if 
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CHAPTER IV 

ANAL YSIS 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 ofbypothesis testing. In this chapter we use 

these methods to estimate unknown population parameters and to test celtain hypothes ises. 

Defmitions 

Population 1 - Freshman students of the Science Faculty of AAU who come fi'om Non­

Govemmental schools. 

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

Govemmental schools. 

4.1 Estimation of Average Performance of Students from 

Non-Governmental Schools 

Point Estimation 

" _ LXii 
Xl =~= 2.269 

n 
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SE(X1) = -.!L ~1- nl = 0.050 Fn: NI 
Therefore, the mean GPA of Non-Governmental school students is 2.269 with 

standard error of 0.050 

Interval Estimation 

LCL = XI - ZaJ2 SE (Xl) = (2.269) - (1.96) (0.050) 

= 2.171 

DCL = XI-l-ZaJ2 SE (XI) =(2.269) -I- (1.96) (0.050) 

= 2.367 

Therefore, the 95% Confidence Interval for ILl is (2.171, 2.367), where J.l.r is the 

mean GPA of population 1. 

4.2 Estimation of average Performance of Students from 

Governmental Schools 

Point Estimation 

'" LX" 
X2 =~= 2.083 

n, 

n2 - 1 

SE(X2) = ..!L~I- n2 = 0.055 
F, N2 

There fore the mean GPA of Governmental school students is 2.083 standard error 

of 0.055. 
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Interval Estimation 

LCL =x, -ZaJ, SE (x,) = 2.083 - (1.96) (0.055) 

= 1.975 

UCL = X, + ZaJ, SE (x,) = 2.083+ (1.96) (0.055) 

= 2.191 

Therefore, the 95% confidence interval for IL, is (1.975, 2.191), where IL, is the 

mean GPA of population 2. 

4.3 Hypothesis Testing 

4. 3. 1 Comparison of Means 

In this section we test the hypothesis: Ho: The academic performance of students in 

the two populations is equal versus HA : The academic perfonnance of students from 

Non-Governmental schools is better than that of Governmental school students. 

I.e. Ho: IL' - IL, = 0 

HA:~-IL' > 0 

a. : 0.05 

For thi s our test statistics is: 

= 1.863 

Zo.05 = 1.65 

2.269 - 2.083 

0.446 0.512 
--+--

69 146 
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Since z"al > Zo.05, we reject Ho: 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 a need 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 

U.~2 _ ~' 
BO' ~ 1 - ~ , 

HA : a'l > a', 

(1.: 0.05 

To calTY out this test the appropriate test statistic is 

Fcal = sl,ls', = 0.446/0.512 = 0.871 

Fo.05 = (68,145) > Fcal = 0.875 

Since Fcal < Fo.05 (68,145) we reject He. 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 Govemmental schools 

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

In thi s 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 

).1'. = ( Mo. t. J.l.t2, Mo. 3, J.l.t4, Mo., ) and 

).1'2 = (Mo2t. Mo22, Mon, Mo24, Mol» 

where J.I.t. is the population average of Biology in population i 

~Ia is the population average of Chemistry in population i 

f1;3 is the population average of English in population i 

J.l.t4 is the population average of Mathematics in population i 

and J.I.t> is the population average of Physics in population i 

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 = ( 2.08 , 2.40, 2.09 , 2. 14,1.69 ) 

0.83 0.54 0.22 
0.54 0.80 0.23 

Spooled = 0.22 0.23 0.64 
0.45 0.47 0.19 
0.51 0.56 0.20 

2.39 -1.16 -0.19 
-1.16 2.82 -0.31 

S·, -
pooled - -0.19 -0. 31 1.77 

-0.39 -0.48 -0.10 
-0.27 -0.59 -0.03 

0.45 
0.47 
0.19 
0.89 
0.56 

-0. 39 
-0.48 
-0.10 
1.95 

-0.54 

0.51 
0.56 
0.20 
0.56 
1.13 

-0.27 
-0.59 
-0.03 
-0.54 
1.57 

Using the above values, the observed Hotelling's 1" value is found to be 76.0027. 

But (n, +n2 - 2)p F (p 1) 
a ,n. +n, - p­

(n. + n, - p- 1) 
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=_ (69 + 146-2)5 (2.2582) 
(69+146 - 5- 1) 

= 11.507 

Since the value ofFo.o5 (5,209) is 2.2582 after interpolation. 

As can be seen the observed 1" value is greater than 11.507 we reject Ho at 5 

percent level of significance. Therefore, we conclude that there is significant difference in 

the perfonnance of the two student populations. 

Although we have rejected the null hypothesis, we still do lIot know which of the 

five mean differences may have contributed to the significant T2 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 :<:; J.I.Il - J.1.12:<:; 0.369 ( for Biology ) 

- 0.570 :<:; J.ll 2 - J.l22 :<:; 0.314 (for Chemistry ) 

0.528 :<:; J.1.13 - J.ln :<:; 1.323 (for English) 

- 0.342 :<:; J.1.14 - J.l24 :<:; 0.590 (for Maths) 

- 0.566 :<:; J.ll 5 - J.l25 :<:; 0.487 ( for Physics) 

Since zero is not included in the third interval we conclude, at five percent 

significance level, that the perfonnance 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 

perfonnance is occurred as a result of the difference in English perfonnance. 
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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 pelformance offreshman students of the Science 

Faculty of AAU. 

In chapter ill and IV 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. 1bis 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 ofthe 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: 

• 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 infraslmctures 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 i~ made. As 

we have seen the perfonnance of students from Governmental schools has more variability 

than those from Non-Govenunental schools. The reseal·cher gives the following reason as 

the cause for the observed difference in variabil ity. 

• As stated in section 1 of this chapter ahnost all Non-Governmental 

schools are concentrated in urban centers which is, more or less, 

unifonn environment. But Governmental schools are diversified through 

out the country in both urban and mral centers. Hence the unifonnity 

in environment anlOng Non-Governmental school students and the 

difference in environment runong Governmental school students 

is the canse for the difference in variability. 
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5.3 Recommendations 

1) 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. 

2 ) The pelformance at freshman level is the decisive factor in future career of 

students. Hence students from governmental schools should do their best to 

perform' better in English. 

3) 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 result can be obtained, 
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DATA LAYOUT 

No BIO CHEM ENGLISH MATH 
1 2 3 3 0 
2 4 3 4 3 
3 3 3 3 3 
4 1 2 4 3 
5 1 1 4 1 
6 3 3 4 3 
7 1 2 3 0 
8 4 4 3 4 
9 3 3 2 4 

10 2 2 3 3 
11 2 2 4 2 
12 2 2 3 2 
13 2 3 21 2 
14 2 3 2 2 
15 2 2 4 2 
16 2 2 4 2 
17 1 2 4 0 
18 2 1 ~ 3 '-

19 1 2 3 2 
20 3 3 4 3 
21 2 3 4 3 
22 2 2 3 2 
23 3 2 2 2 
24 2 3 2 3 
25 3 4 4 2 
26 1 2 2 4 
27 2 2 2 2 
28 2 2 2 2 
29 1 1 3 1 
30 2 2 4 2 
31 3 3 4 2 
32 2 2 2 2 
33 2 2 3 2 
34 2 3 4 2 
35 2 2 2 2 

36 

PRY GPA 
1 1.8 
2 3.2 
2 2.8 
1 2.2 
0 1.4 
2 3.0 
0 1.2 
3 3.6 
4 3.2 
2 2.4 
1 2.2 
1 2.0 
0 1.8 
2 2.2 
2 2.4 
2 2.4 
1 1.6 
1 1.8 
0 1.6 
1 2.8 
3 3.0 
1 2.0 
2 2.2 
3 2.6 
2 3.0 
4 2.6 
3 2.2 
1 1.8 
0 1.2 
1 2.2 
3 3.0 
0 1.6 
1 2.0 
3 2.8 
2 2.0 

APPENDIX 

SCHOOL P 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 I 
11 
1 I 
1 I 

=fi 
1 

-f 
1 
1 
1 
1 
1 
1 
1 

!-
1 
1 
1 
1 
1 
1 
1 

I 

I 
.-J 



continued 

No BIO CHEM ENGLISH MATH PHY GPA SCHOOL P 
36 2 3 4 3 3 3.0 1 
37 3 3 4 3 2 3.0 1 
38 2 :3 2 2 2 2.2 1 
39 2 2 3 2 1 2.0 1 
40 0 2 2 1 0 1.0 1 
41 1 2 3 2 1 1.8 1 
42 3 3 4 3 2 3.0 1 
43 2 3 4 4 1 2.8 1 
44 3 3 4 4 4 3.6 1 
45 2 2 4 2 0 2.0 1 
46 2 2 2 2 1 1.8 1 
47 0 0 0 2 0 0.4 1 
48 3 2 3 2 2 2.4 1 
49 1 1 3 1 2 1.6 1 
50 2 1 3 4 1 2.2 1 
51 2 2 2 2 2 2.0 ~ 52 2 1 4 1 1 1.8 
0 2 3 2 3 2 2.4 1 JJ 

54 0 2 4 2 1 1.8 1 
55 2 1 3 2 1 1.8 1 
56 3 4 4 3 4 3.6 1 
57 2 3 2 2 2 2.2 1 
58 2 2 4 3 2 2.6 1 
59 1 2 2 0 2 1.4 1 
60 2 3 2 3 3 2.6 1 
61 2 2 1 2 2 1.8 1 
62 2 2 4 2 1 2.2 1 
63 1 2 2 2 2 1.8 1 
64 2 2 4 2 1 2.2 1 
65 2 2 4 2 2 2.4 1 
66 0 2 2 2 1 1.4 1 
67 2 1 3 2 1 1.8 1 
68 4 4 3 4 3 3.6 1 
69 3 3 3 3 2 2.8 1 
70 2 2 3 1 1 1.8 0 
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Continued 

No BIO CHEM ENGLISH MATH PHY GPA SCHOOL T* 
71 0 1 2 2 1 1.2 0 
72 2 2 2 2 0 1.6 0 
73 4 4 4 3 4 3.8 0 
74 4 3 2 2 2 2.6 0 
75 2 2 2 2 2 2.0 --1 76 2 2 2 2 1 1.8 
77 2 2 2 3 2 2.2 0 
78 2 2 1 2 2 1.8 0 
79 2 3 3 2 2 2.4 0 
80 2 3 2 2 2 2.2 0 
81 4 4 2 2 3 3.0 0 -
82 3 3 2 3 2 2.6 0 
83 2 2 2 2 2 2.0 0 
84 2 1 3 1 0 1.4- 0 
85 2 2 2 2 1 1.8i 0 
86 2 2 3 2 2 2,IC 

~ 87 2 2 2 2 2 2.0 

88 2 2 2 1 1 1.6 
89 2 2 2 3 2 2.2 

- ----:-
0 

90 2 2 2 1 1 1.6 0 

91 2 2 2 1 0 1.4 0 

92 0 1 1 0 0 0.4 0 

93 2 2 2 4 1 2.2 0 

94 2 3 2 2 2 2.2 0 

95 3 3 2 2 2 2.4 0 

96 2 2 2 2 3 2.2 ·0 
97 1 2 2 1 0 1.2 

~I 98 2 2 2 2 1 1.8 
99 3 3 2 3 3 2.8 0 

100 1 2 2 2 0 1.4 0 

101 1 1 1 1 1 1.0 0 

102 1 2 2 2 1 1.6 0 

103 2 1 2 1 0 1.2 0 
104 2 1 2 2 1 1.6 0 
105 2 3 2 2 2 2.2 0 
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Continned 

No BIO CHEM ENGLISH MATH PRY GPA SCHOOL P 
106 1 1 2 2 2 1.6 0 
107 3 4 4 3 2 3.2 0 
108 2 3 2 2 1 2.0 0 
109 3 2 0 2 2 1.8 0 
110 3 3 2 2 2 2.4 0 
111 2 3 2 2 0 1.8 ~()J 
112 2 4 3 4 2 3.0 0 
113 2 2 2 3 3 2.4 0 
114 1 2 2 2 2 1.8 0 
115 2 4 2 4 4 3.2 0 
116 2 4 3 4 4 3.4 0 
117 2 2 2 2 1 1.8 0 
118 2 2 2 2 1 1.8 ~L 
119 2 2 1 1 1 1.4 1 ==iI 
120 2 3 2 2 2 ~~~~ ____ ~~_o 
121 2 3 2 4 1 
122 0 1 3 1 0 1 f.h-==~ - ~-I 123 0 0 2 1 1 I w 

124 2 2 2 3 4 ~1l ---~- --~~ 125 3 3 2 4 2 
126 2 3 2 2 1 2.0 0 
127 2 2 2 2 1 1.8 0 
128 2 2 2 3 2 2. 2 0 
129 2 2 2 2 2 2.0 0 
130 2 3 2 2 4 2.6 0 
131 1 2 1 2 0 1.2 -~ 
132 3 4 3 4 4 3.6 0 
133 0 1 2 1 1 1.0 0 
134 4 4 2 4 3 3.4 0 
135 2 2 - 1 2 1 1.6 0 
136 4 3 2 2 4 3.0 0 
137 3 4 2 2 2 2.6 0 
138 3 3 2 4 2 2.8 0 
139 2 4 1 3 2 2.4 0 
140 3 4 3 2 2 2.8 0 
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Continued 

No BIO CHEM ENGLISH MATH PRY GPA SCHOOL P 
141 4 4 2 3 2 3.0 0 
142 2 3 2 2 3 2.4 0 
143 4 4 3 4 3 3.6 0 
144 3 3 2 3 2 2.6 0 
145 2 3 3 2 2 2.4 0 
146 0 2 1 0 0 0.6 0 
147 2 1 2 2 0 1.4 -0 
148 3 4 3 3 4 3.4 0 
149 2 2 2 2 3 2.2 0 
150 2 2 0 1 1 1.2 0 
151 2 2 2 2 1 1.8 0 
152 2 2 1 2 1 1.6 0 
153 4 4 2 3 4 3.4 0 
154 2 3 2 2 2 2.2 0 
155 2 2 1 0 0 1.0 0 
156 4 3 2 3 2 2.8 -~, 
157 1 2 2, 1 1 1.4 0 
158 3 4 3 3 2 3.0 0 
159 4 3 2 3 1 2.6 0 
160 2 2 2 1 2 1.8 

-------,,-
0 

161 2 2 2 2 1 1.8 0 
162 1 2 2 1 0 1.2 0 
163 2 2 2 2 1 1.8 0 
164 4 3 2 2 3 2.8 0 
165 2 2 2 1 1 1.6 0 
166 2 3 2 2 2 2.2 0 
167 1 3 2 2 2 2.0 0 
168 2 1 2 0 1 1.2 0 
169 2 3 2 2 1 2.0 0 
170 2 1 2 1 1 I 1.4 0 
171 4 4 4 4 4 4.0 0 
172 2 1 2 1 0 1.2 0 
173 2 2 2 1 2 1.8 0 
174 0 2 2 1 2 1.4 0 
175 2 2 2 2 1 1.8 0 
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Continued 

NO BIO CHEM ENGLISH 
211 3 3 
212 2 2 
213 2 3 
214 1 1 
215 2 2 

* School-t: 1- Non-Government 
O-Govemment 

4 
2 
4 
2 
2 

MATH 
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PRY GPA 
3 3 3.2 
2 4 2.4 
3 2 2.8 
1 0 1.0 
2 2 2.0 

SCHOOL P 
0 
0 
0 
0 
0 

1 , 

I 
! 
\ 

I 

) 


	MX-M464N_20211215_140917
	MX-M464N_20211215_141013

