TURKISH CHEMICAL SOCIETY

REBUPLIC OF TURKEY
MINISTRY OF NATIONAL EDUCATION

ABSTRACT BO

CRICE |

6 - @ July 2008

EUROPEAN CONFERENCE ON RESEARCH IN
CHEMICAL EDUCATION

ISTANBUL-TURKEY



9" FCRICE, 6-9 July, Istanbul, TURKEY
T2 — Learning and Teaching Chemistry

T2P26

FACTORS THAT INFLUENCE STUDENTS’ PERFORMANCE ON SCIENCE IN A
CROSS-CULTURAL CONTEXT

Panagiotis Stilianidis, Katerina Salta, Kostas Mylonas and Chryssa Tzougraki
University of Athens, Athens, Greece

The purpose of this study is to identify the influence of the relevant distinctive “inputs” and
“outputs”, as they are shaped through the educational and learning processes taking place both
at school and classroom level in a broader socioeconomic and cultural context. [1-3] Inputs
include all factors concerning financial resources and elements in the structures of educational
systems. These factors describe the dynamics of educational systems, that is, the primary
characteristics leading to the best possible performance. Outputs include students’
performance; achieving the aims of the educational system; and the extent to which the labor
market is covered. [4]

In terms of outputs, the research has focused on the performance of students in' Science
according to the Program for International Student Assessment, PISA 2003. Concerning
inputs, it focused on gathering valid and reliable sources of economical and educational data
from international organizations, such as UNESCO, WORLD BANK, CIA and OECD.
Overall, the variables gathered were 105 according to Orrivel’s framework analysis for all 41
countries participated in PISA. [5]

In order to reduce the large number of variables, the methods of factor analysis and regression
were used to evaluate 14 blending factors containing the information of the variables. [6]
Then, using the method of multiple regression, the factors relating to the performances of
countries on Science according to PISA were defined. The use of stepwise multiple regression
resulted in a statistically significant model that interprets the 70.7% of the variance of the
countries’ ratings on Science in PISA (Adjusted R* = 0.707 — df [4, 21], F = 16.08, p < 0.001).
The defined factors are:

Factors i)/zl;‘(i:ﬁ:::g(e/o) o Mw P
Affluence 52 28.11 <0.001
Enrolment ratio in tertiary 8 5.87 <0.05
Educational expenditure 8 6.60 <0.05
Expenditure in tertiary 6 5.66 <0.05

The results indicate that the highest percentage of the variance is interpreted by the factor
“affluence”, thus the method was repeated without this particular factor. This resulted in a
statistically significant model that interprets the 70.7% of the variance (Adjusted R*=10.707 —
df [4, 21], F = 16.08, p < 0.001). The arisen factors are:

Factors Percentage of the

Variance (%) F p
Enrolment ratio in tertiary 40 17,29 <0,001
Enrolment ratio in secondary 17 10,64 <0,05
Shortages in buildin,
infrastgucture ik 6,25 0,05
Teaching hours per year 6 5,41 <0,05
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As a conclusion, we can say that among the inputs of an educational system the affluence and
enrolment in tertiary education interpret a large percentage of the variance of students’
performances on Science according to PISA. However, we must not diminish the contribution
of educational processes and in general the total amount of work done in classroom. These
parameters can overcome the negative impact that certain inputs might have on outputs of an
educational system.
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