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Ozet

Bu galisma Hacettepe Universitesi Egitim Fakiiltesi Kimya EZitimi Anabilim
dalinda tgrenim goren Ggrencilerin basarilarmda etkisi oldugu distintilen faktorleri
saptamak amaciyla vapilan bir ¢alismadir. Giintimiizde Kisilerin sosyo-ekonomik
diizeyleri, hayatta belirli bir yere gelmelerinde ve basarnilh olmalarinda olumlu ya da
olumsuz etkisi olan en onemli unsurlardan biridir, Kimva 83retmeni yetistiren bu
kurumiarda okuyan dgrencilerin “akademik performanslart™ olarak adlandirilan
ve basarilarini etkileyen bu sartlar; 6grencilerin dgretmenlik mesleginin gerektirdigi
sekilde davramig glsterecek becerileri kazanmalari agisindan kendilerine ve bu
davramslarin  onlara kazandinlmas: agisindan  da, gerek egitimciler gerekse
yoneticiler tarafindan, ciddiye alinmasi gereken unsurlardir. Cahsma, uygulanan
anket sonuglaninin istatistiksel veriler haline donistiiriilerek degerlendirilmesi
csasina  dayanmaktadir. Caligmada, akademik performansa etkisi olabilecegi
diigliniilen 13 Kkriter saptanmig, yaptlan istatistiksel g¢aliymalar sonunda bu
kriterlerden fi¢tiniin istatistiksel agidan anlamh olduBu saptannmistur,

Anahtar Kelimeler: Istatistiksel Degerlendirme, ekonomik performans, kimya
egitimi

Abstract

This study was carried out on students studying in the Chenustry Education
Department of Hacettepe University, Faculty of Education in order 1o determine the
factors, which are thought to influence the success of the students. The socio-
cconomic level of an individual is one of the primary factors which has a significant
cffect upon the individuals status he or she reaches in the social system and
influences his or her success in life. This study is based upon the evaluation of the
questionnaire findings after converting them into statistical data, There were 13
criteria determined, which may effect the academic performance, and the statistical
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evaluation revealed that only three eriterian among these were statistically sigaificant,
Keywords: The statistical evaluation, academic perlformance, chemistry education.

1-INTRODUCTION

Education is an activity 1o furnish the present generations with the
necessary skills: knowledge and understanding improve their personalities to
take place in the social life (Gagne, 1984). The goals of the education are
stated as furnishing the individual with the skills, knowledge and behavior
necessary for her /him to adapt the social life. The education is most
effective if we have enough knowledge on not only the effects of school bul
also on the effects of outside-school media. A person acquires his/her
behavior through his/her life. The acquirement of new behavior and
replacement of the undesirable ones with the desirable ones are dependent
upon the person’s own life (Douglas, 1964). The life of a person is
constituted by his/her family hie, the social status of his/her family, the
schools he/she has been educated in, the grades he/she obtains ete. m other
words all his/her school and outside-school activities. These activities may
not be dynamic and successful every time thus there may be both successful
and unsuccessful students coming from a goad background. The opposite of
these cases is also possible. In other words the students find themselves in an
entirely new medium when they come to the higher education stage no
matter what sort of lives they might have had before. The university is a
medium where the individual can make his/her own decisions and shape
his/her personality. The academic performance is defined as the success of
the individual in the university. This success effects both of hisfher school
and social lives, The economic and social levels of the people at the
university stage have a very big influence upon the university they aim to
enter and their future careers. The determination of the academic
performances of the students studying in education institutes and the factors
which effect their academic performance are of great importance as regards
of the virtues our future teachers are supposed to have. The teacher
candidates are supposed to possess the following virtues (Capel et all 1996 );

I) Organizational planning and educational approach
2) Occupational professionalism
3) Social skills
The academic performance of the students and the factors affecting i,

are of great importance in acquiring these virtues. We are in the opinion that
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this study will be of great help for us to evaluate the mass of students who
preferred Chemistry Education Department of the Educational faculties of
the Turkish universities and clarification of their general situation

2-METHODOLOGY

This study concerns with the determination of the relation between the
academic performance of the students and the socio-economic factors. This
study aiming to determine the difficulties caused by the socio-economic
factors for academic performance is an attempt to explain the interactions
between various situations taking into account the relations between the
present cases with those took place in the past (Kaptan, 1986).

Space and Sampling

The sampling was carried out among the final year students studying
in the Chemistry Education Department of the Education faculty of
Hacettepe University.

Data Collection
This study is based upon the data collected from the final year students

studying in the Chemistry department of the Education faculty of Hacettepe
University. The major factors considered to effect the academic performance
were grouped into three groups and the questionnaire forms were prepared
according to this grouping as follows:

a) Personal and family information

b) The data related to high school education

¢) The information concerned with the university entrance.

The factors, which are though to influence the academic performance,
are the following.

Experts were consulted in order to ensure the applicability of this
survey form

Evaluation of the data

Pearson moment's products coefficient technique was employed in
order to determine the statistically significant relations between the factors
stated above and the academic average, an indicator of the academic
performance. The fact that whether the correlation coefficients obtained have
levels significantly different than zero, was determined by the Anova test . In
the cases when the F values obtained after the Anova test were significant,
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Tukey test was emploved in order to determine which groups have
significant difference. The average grades of the students were obtained
from the students department of the Hacettepe University and the data
analyses were carried out by the use of Microsoft Excel (Akpimar, 1996).

Gender,
1. The education level of the mother.
2. The occupation of the mother
3. The education level of the father, t—pa) personal
or family
background
4. The occupation of the futher
5. Average monthly income of the family, ——
6. High school average grade, F"’b) High school ground
7. The type of high school graduated.
8. Whether university preparation courses had been
Attended when preparing the university entrance exams
If yes for how long ¥ ¢) The
information
10. How many attemplts did the student relating to
make o enter the department he/she is currently university
been studying in entrance

1. What was number the preference of the department
he /she is currently studying in
12, University entrance examination points.

3-FINDINGS
A. Correlation analysis of the results

The fact that whether there is any relation between two or more
variables can only be determined by the correlation models (Neter at. all
1990). For instance in two previous studies the relations between the mean
grade, an indicator of the academic performances, of the students of French
(Alper, 1998) and English and German language (Alper,1990) teaching
departments were determined by the use of these models | The value of the
correlation coefficient is given as



The Statsstical Evaluation of the Factors Alfecting ...

Here S shows the vanance the relation between x and y or the
correlation, in order to obtain the result we need to know in n number of
(x,y) set. The correlation coefficient defined in this equation changes
between +1 and -1, The value of this coefficient shows us whether there is a
linear relation between the sets, The closer the value of r to +1 the more
positive is the relation. If the value of r is close the zero it indicates the
relation between the x and y sets is very negligible. This study will be
concerned with the correlation analysis between the two data sets as
explained before.

e The results of the correlation analysis between the academic average
grade, the indication of the academic performance and the personal
and family background are tabulated in Table 1.

Table 1. The data obtained by the correlation analysis of the academic average,
the major indication of the academic performance, and the factors
relating to personal and family background of the students studying in
the Chemistry Education Department

Average

Education Occupation Education | Occupation | monthly

Gender | level of the of the level of the of the income of

maother mother Father father the
family

Acudemic 04047 0.032 0.058 0218 0142 0,034

performance
Sig (2-

1‘:’:3‘::."“ 0.728 0813 0670 0106 0,297 0,806

performance

As a result of the correlation analysis between average grades of the
students studying in the chemistry department and the gender, the education
level of the mother and the average monthly income of the family, the
correlation coefficients were observed to be close to zero. This indicates that
the influence of these factors upon the academic performance is negligible.
Similar results were observed in by Ozgiiven (1970). Although the
educational level and the occupation of the father have higher influence upon
the academic performance (close to unity) one cannot directly conclude that
they have higher linear relations than the factors discussed above. The fact
that whether these two factors cause any difference upon the academc
performance has been tested by Anova analysis. The related data are
tabulated in Table 4.
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e The results of the correlation analysis in investigate whether the high
school background has any effect upon the academic performance are

given in Table 2.

Table 2. The correlation results of the high school background with the
academic performance

Academic performance

High school graduation The type of the high
grade school graduated
Academic performance 0.096 (1109
H 2. Tale
Sig: (2= Tailed) 0,484 0,423

As seen from this table that the high school graduation grade of the
student and the type of the high school graduated do not have a significantly
linear relation with the academic performance.
value between the type of the high school graduated and the academic
performance is much closer to unity. The fact that whether the relation 15
significant or not can only be explained by the Anova test (Table 4)

However the correlation

e The correlation data evaluating the university entrance points of the
students are listed in Table 3.

Table 3. The correlation analysis data relating to entrance points of the

students to the university
Whether g The number
I'he number
taken any ; ; of the
y 4 How long | of attempts
university \ preference of | University
; were the hefore -
preparation A0 2 the entrance
courses entering the :
courses when department point
X followed current )
preparing the heing
SN department 2
university studied.
Aratenus 0.405%* 0,308 0,004 0001 | 0479+
performance
Sig. (2- ;
Called) 0.002 0.021 0.974 0.997 0.000
Academic
performance

## Correlation is significant at the 0.01 level,
* Correlation is significant at the (.05 level.

Table 3 reveals that there is a significant relation between attending
the university preparation courses and the academmc performance at the level
of 0.01, In other words the academic performance of the students who had
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taken such courses before the university entrance exam is higher than those
who had not taken them. There is a highly significant positive correlation at
0.05 significance level between the period of attending these university
preparation courses and the academic performance. However there found no
linear correlation between the academic performance and the number of the
preference or the number of attempts to enter the university. The correlation
values of these data sets are close to zero. The most striking relation was
obtained between the university entrance point and the academic
performance. The students with the higher points are observed to have better
academic performance. There is a quite a high correlation value between the
university entrance points and the academic performance at the significance
level of 0.01. These data were supported with the Anova test (Table 4).

A. Anova Analysis results

One-way variance analysis (One-way ANOVA) was performed in
order to support the correlation data obtained and make it more objective.
Anova test (Variance analysis) tests whether there is any difference between
various hypotheses by comparing the mean values of two or more groups.
The variance analysis can be single or multiple factored. One-way variance
analysis tests whether there is any difference between the arithmetic means
(s, My etc..) of the various groups (Akpmar, 1996). Then there are two
hypothesis made about the difference between the groups. If H; hypothesis is
accepted it is concluded that the arithmetic means are different, while the
acceptance of Hy hypothesis shows that the arithmetic means are the same.
Table 4 lists the results of the variance analysis made in this study.

When one investigates Table 4 one can see that three factors have
significant influence upon the academic performance.

* The first one is whether university preparation courses were attended
before the university. There is a significant difference between the
academic performances of the students who attended these university
preparation courses compared with those students who did not. The
academic averages of the students who declared to have gone the
university preparation courses before the university was 2.46 and the
average grade of the students who had not taken such courses was
1.70. Table 5 lists the correlation data between the academic
performance and attending the university preparation courses.
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Table 4. The results of the Anova analysis of the various sets of the students
studying in Department of Chemistry Education and their academic

performance.
ONE-WAY ANOVA Sumof | o | Mean | F | o
Squares Sqruares ratio
Between Groups 29E-02 | 19E-R 0,122 | 0728
1. Vanahle Gender Within Groups 12.887 34 29E-12
Total 12916 53
2. Variable The Berween Groups S2E4R 3 | TE-02 0,70 | 0976
educational level of Within Groups 12,364 52 0247
the mother Total 12910 hh
3 Vanable The Between Groups 9 KE-02 3 33E-02 (0132 | 0.941
oceupation of the Within Groups 12818 52 247
mother Total 12916 55
4. Vaiable The Between Groups 1632 3 0211 0.892 | 0.452
educational level of Within Groups 12284 32 0.236
the father Total 12916 35
5. Variable The Between Groups 0.809 + 02012 (.852 | 0440
occupation of the Within Groups 12,107 5t 0237
father Total 12916 55
T Between Groups 0.796 3 11265 LI38 [ 11343
6 I‘l":f::‘:‘_“ The level of | yiiin Groups 2 | 52| n2m
Totwl 129160 hh)
s b o Between Groups (LA78 2 0.188 (1793 | 458
T Vartable bigh shool | within Groups 12541 | 53| 02w
e Total 12916 | S5
& Vanable The type of | Between Groups 1.145 5 0.229 0973 | 0444
the high school Within Groups 11771 50 0.235
graduated Total 12916 35
Y Variable Whether Between Groups 2117 1 2017 1159 | 0.0m2
attenched and privale Within Groups 10,799 54 0.200
tuition classes Total 12916 55
10, Variable The period Between Groups 1631 3 1210 6777 | 0001
of private tuition Within Groups 9,285 52 01
classes were attended | Total 12916 55
o . | Between Groups 0615 3 0205 (L.867 | 0464
W :'fl :::i:::::"’ Aisher Within Groups 1234 52 0237
Total 12916 S5
A ) .| Between Groups 726 5 0.145 0595 | 0.704
k2. Xr“l’t‘:";‘;ﬁﬁg“"“ Within Groups 2000 | so | 0244
Totul 12916 55
; i Between Groups 3200 5 0,642 1307 | 0012
LES z“"':::: :i::“'"""’ Within Groups 9,706 50
Toral 12016 35




The Statistical Evaluation of the Factors Affecting | .,

Table 5. The change of the academic performance with attending university
preparation courses

N Mean Std. Deviation
Were university preparation courses
attended?
Yes 52 2.460 0.4317
No 4 1.705 (L6566
Totul 56 2.406 (14846

e The second factor, which has an important effect upon the academic
performance, is the period of the university preparation courses attended.
The resulting data lead us to accept a hypothesis that the academic
performance s dependent upon the period that these university preparation
courses were attended, There is a significant difference between the
academic performance of the students who never attended such courses
whatsoever and those who attended these courses for a period of two and
three years. The change of the academic performance with the period of
university preparation courses is shown in Table 6.

Table 6. The change of the academic performance with the period of university
preparation courses

N Mean Std. Deviation
The period of attendance
Not attended 2 1. 180 (L381
For one year 24 2.368 (1.351
For two years 27 2.546 0,486
For three years 3 2.267 (.271
Total 56 2406 (.484

The Tukey test revealed that this difference was mainly caused by
those who never followed any university preparation courses. The academic
averages of these students are much lower than those who attended these
sorts of courses for one two or three years., Table 7 shows the results
obtained after the Tukey test.

e The third factor which influences the academic performance is the
grades they obtained from the university entrance exam. In order to
determine the way in which the university entrance grades effect the
academic performance. first the change of the academic performance
with the range of the university entrance grades was examined. Table
8 shows the way, which the academic performance changes with the
university entrance points.
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Table 7. Tukey test results showing the relation between attending the
university preparation courses and the academic performance.

(n n 95% Confidence
The period of | 'The period of Interval
nl!endifng atlendigng _Mean Std. Sign. '
university university Difference Ervor Lower Upper
preparation preparation (1-1) ’ Bound Bound
Courses courses
0.0 0,00 -1, 1879 D311 ] 0062 20134 A).3625
1.00 -1.3663 0310 | 04K -2.1882 -0.5444
3.00 -1.0867 .386 | 0,034 -2 1103 ~GE-02
1.0 0.00 1. 1879 0311 | 0.002 0.3625 2.0134
2.00 -0 1784 0,119 | 0442 -0.4930 (L1363
3.00 01012 0,259 | 0.979 -().5856 (1.7881|
2.0 0.00 |.3663* 0.310 | 0000 0),5444 2.1882
1.00 0.1784 0119 | (442 . 1363 0.4930
3.00 00,2796 0,257 | 0.699 A).40249 (09622
3.0 0.00 |.0867* 0.386 | 0.034 G.3E-02 2.1105
1.00 0.1012 0.25% | 0.979 -).7881 (.5856
2.00 10,2796 0,257 | 0.699 -0.9622 04029

Table 8. The change of the average academic performance with the university
exam grades

N Mean Std. Deviation
Range ol university exam grades

1(d00-420) 5 2,004 (1454
2(421-435) O 2,052 (1,592
3(436-450) 2l 2,371 (L3235
445 1-470) Il 2,433 (0.556
Si471-480) 8 2,758 ().408
6481 ) 5 2.760 (.398

Total 36 2 406 ().485

The hypothesis of “academic performances taken from six different
student sets are different from cach other™ has (o be accepted since the F
vialue of Anova analysis for university exam results is 3.307 and he critical
F value is bigger than 2.37 (the results are tabulated in Table 4), The fact that
the result obtained from the F test is significant shows that the average
academic performance between at least two groups is significantly different.
The results of the Tukey test carried out to determine which group shows the
most significant difference among them are given in Table 9
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Table 9. The results of the Tukey test in order to determine the group, which
causes the difference.

95 % Conlidence
i (R} Mean Std Interval
Univ. entr. Grade. Univ. entr. Difference l;rr«;r Sign, Lower Upper
Grade (1-J) Bound Bound
1.0 2.00 -4 T7E-02 0,267 | 1.000 (), 8382 0.742
00 -0.3670 02 0.55% 16 0.282
440 -0.4287 0238 | 0472 -1.0132 0.275
SO0 ). 7535* 0.251 0.046 -1497 GE-03
O.00 41 7560* 0279 | 0,000 -1.581 TEAR2
240 1.0%) 4. 77E-02 0.267 | 1.000 4.742 (0,838
3.0 L3193 0H204 | 0.624 41923 ().285
4.0 -1L381 1 1224 | 0530 <1043 0.281
5.4 -4).7058* (K238 | 0,050 <1.410 RE4
01.(X) ). 70831 11267 0103 -1 498 S2EA12
10 1.00 (,3670 0210 | 0,355 {0,282 1016
2.00 0H3103 1204 0624 A0, 285 0u23
400 | -6 I8EA 164 | 099y 0.547 0.424
5.001 A1 3865 (183 | 1298 0,920 0155
6.0 41 3390 0.219 | D491 -1.038 0.261)
44 .00 (14287 (23R | 1472 -0.275 1.132
2.4 (L3811 0.224 | 11536 -03.281 1.043
3.00 6.18E-02 (164 {LO94 0424 .547
5.00 -0.3248 0205 | 0611 {0,931 0.281
60X .3273 0238 | 0740 1041 376
50 1.0 00,7535+ 0251 | 0046 4.2E-03 1497
2.1%) 0. T058* 0238 | 0.050 7.7E-04 1410
3.00 .3865 0183 | 0298 155 0.929
4.5 (0.3248 0205 | 0611 -0.281 1931
6.00 -2.5E-03 0.251 | 1060 -(1.746 1.741
6.0 1.00 0.7560* 0279 [ 0.090 -TE-02 1.581
200 0.7083* 0.267 | 0103 -BE-02 I 498
3.00 038N 0.219 | 0491 -0.260 1038
400 (13273 0,238 | 0.740 AL376 1031
5.00 2.5E-03 0,251 | 1.000 4).74) (1746

*The Mean difference significant at the 0.05 levels

As seen from Table 9 there observed significant differences between
the students at 1, and 2.grade ranges compared with those at 5. And 6 grade
ranges, at 0.05 significance level. This can be attributed to the facts that the
students at 5" and 6" levels were much more successful in the university
exam compared with those at 1" and 2" levels and they choose the
departments they are currently study in much more willing and conscious
way.

4-RESULTS AND DISCUSSION

The institutions which educate teachers for the secondary schools and the
high schools (or lycees) are the education faculties. There are 2500 students in
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12 education faculties currently present in Turkey today (lvime ve Zafer
Dershaneleri Rehber Kitapgiklar 2000-2001). There are 230 students in the
Hacettepe University, department of Chemistry, Faculty of EDUCATION,
which constitute the working space of this research. The socio-economic
criteria, which influence the academic performance of the students, were
determined after through examination of the socio economic conditions of the
students. Table | indicates that the positive correlation between the occupation
and the education of the father and the academic performance is much higher
than the occupation and the education of the mother. However the Anova
analysis carried out for these four data groups revealed that there were not
significant differences between the academic performances of the students
whose mothers and fathers are in different occupational categories. The personal
and parental criteria covering the monthly average income of the family also
affect the academic performance of the students, Ozgiiven (1970) made a similar
study upon a different department between [968-1969. He investigated the
effects of university entrance exam and non-intellectual factors upon the
academic performance and deduced that the parental structure did not have any
effect upon it. This result is in good compliance with our hindings.

It is very natural that the academic performance of the students in a
certain department s quite similar since the students accepted there are selected
from those who obtained similar marks from the universily entrance exam.
Therefore the university entrance points of the students are quite similar
irrespective of their high school grades or the type of high school they were
graduated from. In other words the high school performance and the type of the
high school graduated do not have any effect upon the academic performance.
The analysis supports this fact. However Ozgiiven (1970) found significant
relations between the academic performance of the students and their pre
university education. He emphasized that there was a significant relation
between the academic performance and high school performance of the students.
These results contradict with our findings. The issue of entrance to the
university is a problem which concern a wide section of the society The
increase in the population and number of schools in Turkey, increases the
number of students graduating from high schools (Yiicel, 1993).

It became almost a must for the students to attend secondary educational
institutes sole aim of which is preparing the students to the university entrance
exam and the students begin to feel obliged to attend these university
preparation courses in order to enter the faculty they desire. Almost all the
children of the people who have high level of income follow these courses. The
families, which have much, lower incomes also try very hard to send their
children to these courses, These secondary university preparation courses are
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much more successful in giving the students the virtues of regular studying,
being organized and practical thinking compared with diploma giving high
schools as well as preparing the student to the university entrance exam {(Ozel
Dershaneler Birligi Dergisi, 1999). 1t is natural that the academic performance
of the students who attend these courses before the university is much higher
than the others. These statistical calculations reveal that there is a difference
between the academic performances of the students who attend these courses
than those who do not at the significance level of 0.05. The period of attending
these courses is also effective on the academic performance. There are
significant differences between the academic performances of the students who
attended these courses 0 to 3 years (Table 4). The difference is caused by those
who did not attend these courses at all who take the lowest level of academic
performance. Thus the attendance of the students to these university preparation
courses and the period of attendance have positive affect upon their academic
performance. These results are not surprising under conditions of Turkey. Our
study completely supports it. Some students prepare the university entrance
exams by taking private tuition. There are so many students who follow 2™ und
3" years of the high school taking private tition and attend university
preparation courses at the same time. One of the questions asked in the survey
form is the university entrance exam grade. It was found that this grade has a
direct influence upon the performance of the students as a result of correlation
analysis and Anova test. The correlation of (.479 obtained between the
academic performance and the university entrance grade show that the higher
the university entrance grades the better the academic performance. The number
of attempts at the university entrance and the number of the choice of the current
faculty do not effect the academic performance. This is an unexpected case. The
fact that the students prefer their current departments as their top choices means
that they have positive altitudes and expectations from them. This is supposed to
increase the academic performance. However the strict rules of OSYM when
making the choices of universities and the people entering a certain faculty have
similar grades and expectations, decrease the influence of these factors upon the
academic performance.
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