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Abstract: The aim of this study is to investigate factors affecting science success of eighth-grade students using
Ordinal Logistic Regression method. In this study, information collected from a total of 4224 students, 2202
(52.1%) male and 2022 (47.9%) female, participating in ABIDE2016 application, was used. Ethics Committee
approval was obtained from Batman University (16.11.2021-E.37185).The scores obtained by the students
entering ABIDE 2016 application from science course were transformed into categorical ones according to the
determined threshold values. In analysis, categorized science success score was used as predicted variable, and
15 variables considered to affect science success were used as predictive variables. Then, the obtained data were
examined with the help of OLR method. Accordingly, the factors affecting science success were determined as
peer bullying, perceived self-efficiency, value given to the course, parental attention, family pressure, father’s
educational status, mother's educational status, monthly income, having a computer or tablet, having a room of
one's own, student's educational goal and participation in science support courses. The results were found to be
remarkably similar to those present in the literature. This indicates that OLR method is quite effective in
predicting training data. These studies are considered to be handled objectively and without bias.

Keywords: ABIDE, Science Success, Ordinal Logistic Regression Analysis

Oz: Bu calismanin amaci, Ordinal Lojistik Regresyon yontemi kullanilarak sekizinci sinif dgrencilerinin fen
basarisini etkileyen faktorleri aragtirmaktir. Bu calismada, ABIDE 2016 uygulamasina katilan 2202’si (%52.1)
erkek ve 2022’si (%47.9) kiz olmak iizere, toplam 4224 grenciden toplanan bilgiler kullanilmistir. Etik Kurul
onay1 Batman Universitesinden alinmistir. (16.11.2021-E.37185). ABIDE 2016 uygulamasina giren dgrencilerin
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Fen Bilimleri dersinden almis olduklari puanlar belirlenmis esik degerlere gore kategorik hale doniistiirilmistiir.
Analizde; kategorik hale getirilen fen basari puan1 yordanan degisken; fen basarisini etkiledigi diisiiniilen 15 adet
degisken ise yordayict degisken olarak kullanilmistir. Daha sonra elde edilen veriler Ordinal Lojistik Regresyon
yontemi ile incelenmistir. Inceleme sonucu fen basarisimi etkileyen faktdrler sirasiyla; akran zorbaligi, 6z
yeterlilik algisi, derse verilen deger, aile ilgisi, aile baskisi, baba egitim durumu, anne egitim durumu, aylik gelir,
bilgisayar ya da tablet sahibi olma durumu, kendisine ait odaya sahip olma durumu, 6grencinin egitimdeki hedefi
ve fen destekleme kurslarina katilma durumu olarak belirlenmistir. Elde edilen sonuglarin literatiir ile biiyiik
oranda benzerlik gosterdigi goriilmiistiir. Bu da OLR ydnteminin egitim verileri {izerinde tahmin yeteneginin
yiiksek olduguna isaret etmektedir. Bu tiir ¢alismalar1 yansiz-sapmasiz ele alacagi diistiniilmektedir.

Anahtar Kelimeler: ABIDE, Fen Bilimleri, Ordinal Lojistik Regresyon Analizi.

Introduction

Education is one of the most important indicators of the level of development of societies. In
recent years, the need for creative, innovative, and productive individuals who have scientific thinking
and problem-solving skills, and who are able to keep up with developments, and do research and solve
question has been increasing (Anil, 2009; Calik, 2020). It is possible to meet this need with a qualified
education. As a result of the rapid advancement of technology, it is necessary for students to learn
basic scientific concepts and theories as well as the skills needed to address scientific problems (Anil,
2009). Science and technology advancements are strongly intertwined with scientific innovations. As a
result, science education is essential in educational systems (Sadig& Cam, 2015). Science develops
students' ability to evaluate and think critically about their daily lives. It also helps them to understand
and deal with economic, social, and environmental challenges (Ramirez, Luo, Schofer, & Meyer,
2006). Therefore, considering that our century is the age of technology, it is crucial to educate
individuals who can understand basic scientific concepts and theories and have the ability to configure
and solve scientific problems. For this reason, countries participate in national and international
practices in order to increase the success level of students, to see the impact of education policies on
their students, and to increase the quality and level of education (Anil, 2009). Countries can use these
applications to assess their present condition, develop plans for the future, and compare themselves to
other countries. As a result, they may identify the strengths and weaknesses of different educational
systems (Calik, 2020). Our country participates in international practices such as Programme for
International Student Assessment (PISA), The Trends in International Mathematics and
Science Study (TIMSS) and the Progress in International Reading Literacy Study (PIRLS)
(Ani1l, 2009; Azapagasi, Ilbagi&Akgiin, 2012). Due to the insufficiency of these practices in
determining the success of national education programs, the Ministry of Education has undertaken an
application ABIDE (Sevgin, 2020). The national-based practice was first carried out in our country in
2016 (Calik, 2020; MEB, 2017; Yilmaz, 2021). ABIDE research, which is carried out periodically
every two years, was applied in 2016 and 2018, but could not be implemented in 2020 due to the
Covid-19 pandemic.

ABIDE aims to assess the knowledge and skills gained by eighth graders in formal education
and to develop a nationwide monitoring and assessment system (MEB, 2017). Furthermore, ABIDE
application allows for the determination of students' academic levels as well as their comparisons
across regions and provinces. The application attempts to assess students' opportunity to utilize what
they have learnt in school in their daily lives. In addition, information believed to be helpful in student
success is also collected about student, family, teacher, and school factors (MEB, 2017; Sevgin, 2020;
Ulkii, 2019).

ABIDE application is similar to PISA in terms of measurement of skills and TIMMS in terms of
acquisition (MEB, 2017). PISA program includes Reading Skills, Science, and Mathematics, whereas
TIMMS application includes Mathematics and Science. In ABIDE application, achievement tests
prepared in the field of Turkish, Mathematics, Science and Social Studies are applied to students.

For each of these four basic areas, students are ranked in five categories as below basic, basic,
intermediate, upper-intermediate, and advanced according to their success levels, using standard cut-
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off scores determined by the experts of fields. The cut-off scores for science from these categories are
asin Table 1.

Table 1. Science Proficiency Levels and Scores

Proficiency Levels Range

Below Basic X <326.72

Basic 326.72 < X <437.80

Intermediate 437.80 < X <518.20

Upper-Intermediate 518.20 < X <571.50

Advanced X >571.50
(MEB, 2017)

When Table 1 is examined, it is seen that those who score less than 326.20 points in the science
achievement test are at the below-basic proficiency level, and those who score between 326.72 and
437.80 are at the basic proficiency level, and those who score between 437.80 and 518.20 are at the
intermediate proficiency level, and those who score between 518.20 and 571.50 are at the upper-
intermediate proficiency level, and those who score between 517.50 and 517.50 are at the advanced
proficiency level.

As shown in Table 1, the field specialists transformed the student success score obtained as a
continuous score in each field, including Turkish, Mathematics, Science, and Social Sciences, into an
ordinal categorical form in ABIDE application. Thus, students with similar success characteristics
were grouped together and ranked in the same category, whilst students with diverse success
characteristics were placed in different categories based on their performance levels. As in ABIDE
application, in other large-scale national and international applications (such as PISA, TIMSS,
PIRLS), academic achievement is ordinally categorized at certain cut-off points. Therefore, it is
important to use the Ordinal Logistic Regression (OLR) method in order to obtain robust results for
large-scale applications giving results for student success in ordinal and discrete categorical scores as
well as continuous score types.

When the literature is examined, it is seen that there are many studies on students' science
success (Akamca&Hamurcu, 2005; Alkan, Alkan&Bayri, 2017; Anil, 2009; Bayat, Sekercioglu&
Bakir, 2014; Ceylan& Berberoglu, 2010; Sadig& Cam, 2015; Uzun& Ogretmen, 2010; Uzun, Gelbal&
Ogretmen, 2010) On the other hand, it is also seen that there are many studies carried out using
ABIDE data (Akinci, 2020; Calik, 2020; Elkonca, 2020; Sevgin, 2020; Ulkii, 2019). However, there is
no study having used OLR method to assess the factors impacting students' science success using
ABIDE data, as used in the current study.

The purpose of this study is to use OLR method to determine the factors impacting eighth-grade
students' science success. Various demographic information and scales belonging to the students
participating in ABIDE 2016 application were used as independent variables.

Method

This study is carried out in the general survey model because it includes survey arrangements
(Karasar, 2012) to make a general judgment about the universe on the sample taken from the universe.
It is a descriptive study since it aims to describe the nature of the variables as they are without
changing them, and it is also carried out in the relational survey model because it tries to predict the
possible relationships between the variables based on the data obtained from a large number of
participants.
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Study Group

Ethics Committee approval was obtained from Batman University (16.11.2021-E.37185). 34693
students were selected from 81 provinces to participate in ABIDE program between April and May
2016. In this study, data obtained from 5000 students randomly drawn from 34693 students were used.
However, when using deletion for lost demographic information, value assignment was performed
using EM (Expectation-Maximization) algorithm from missing data assignment techniques because
the ratio of missing data at the scale level was less than 5%. As a result of the missing data deletion
and assignment processes, the current number was determined as 4224, of which 2202 (52.1%) were
boys and 2022 (47.9%) were girls. It can be said that this number is quite high in terms of its ability to
represent the population.

In addition, since it was observed that the current missing data was less than 5% at the variable
level, value assignment was performed for the missing data using EM (Expectation-Maximization)
algorithm, one of the missing data assignment techniques

Measurement Tools

As part of the research, Science Achievement Test and student questionnaire belonging to
ABIDE 2016 application were used as measurement tools and the data collected through these tools
were used. The data file of ABIDE 2016 application was obtained with the permission of the Ministry
of National Education. The raw data was then modified to the study's scope using statistical programs.

In this study, the variables of peer bullying, perceived self-efficacy, value given to the course,
parental attention, and family pressure, which are thought to affect students' science success and
included in the analysis as continuous variables, consisted of data collected at the scale level and
included in the model over the total score of the scales. Categorical variables were gathered from
demographic data, and their categories and percentages of representation are shown in Table 2.

Table 2. Descriptive Statistics of Categorical Variables

Predictors Categories %

Gender Female 52.1
Male 47.9
Unknown 2.6
Postgraduate 1.1
Bachelor degree 53
Associate degree 1.2

Mother’s Educational Status High-school graduate 15.1
Secondary school graduate 19.6
Primary school graduate 43.9

Never went to school or dropped out of

- 11.2
primary school
Unknown 25
Postgraduate 1.7
Bachelor degree 8.2
Associate degree 2.8
Father’s Educational Status High-school graduate 24.6
Secondary school graduate 23.1
Primary school graduate 33.7
Never went to school or dropped out of 34
primary school '
Unknown 20.3
6001 TL and above 2.5
. Between 4001-6000 TL 5.1
Family’s Monthly Income Between 2501-4000 TL 155
Between 1501-2500 TL 25.5
Between 0-1500 TL 31.1

Do you have your own computer or tablet? Yes 55.7
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No 44.3
Yes 73.4
2

Do you have your own desk? No e
Do you have your own room? Yes 63.8
’ d ' No 36.2
i ; Yes 56.9

R
Do you have internet connection’ No o

Doing a master's or doctorate

(Getting a postgraduate degree) 26.6
What is your educational goal? Finishing university 57.5
Finishing college 4.8
Finishing high-school 11.1
- . - I’ve participated both semesters 35.3
Have you partlc!pated in the Supp_ort ar_1d Tralnlqg I've only participated 2™semester 118
Courses opened in your school during this academic 've onlv participated 15semester 74
year for the Science Course? veo ,yp cipate .
I haven’t participated 45.5

In Table 2, it is seen that 52.1% of the students are female and 47.9% are male. When the
educational status of the parents is examined, it is understood that most of the students' parents are
primary school graduates. When looking at the family's monthly income, it's seen that 31.1% of the
students have a monthly income of 0-1500 TL, followed by 25.5% with a monthly income of 1501-
2500 TL. When looking at the number of students who own a computer or tablet, it is seen that 55.7%
of students have one, while the rest do not. Table 2 shows that 73.4% of students have a desk, 63.8
percent have their own room, and 56.9% have their own bathroom. Finally, it is understood that the
rate of those who have not participated in Science Support and Training courses is high.

Data Analysis

Before starting the data analysis with OLR method, it was determined whether the variables
collected at the scale level had any problems with reliability, validity, or multicollinearity. Table 3
shows the evidence obtained at the scale level for the reliability and validity of the variables of
bullying, perceived self-efficacy, value given to the course, parental attention, and family pressure.

Table 3. Reliability and factor analysis results of variables
Alfa  McDonald’s Lowest factor Highest factor Number of

() (®) loading value  loading value factors
Bullying 0.89 0.90 0.675 0.810 1
Perceived self-efficacy 0.85 0.86 0.433 0.881 1
Value given to the course  0.90  0.90 0.687 0.876 1
Parental attention 0.77 0.78 0.468 0.782 1
Family pressure 0.76  0.77 0.482 0.791 1

In Table 3, Chronbach Alpha (o) and McDonald's (®) reliability indices are given for the
reliability of each scale. Unlike Cronbach Alpha (a),McDonald's (w)is known to produce more
unbiased results due to the fact that factor loading values of the items in the scales are not equal
(Yurdugiil, 2006). The lowest and highest values were obtained as 0.77 and 0.90 using the McDonald's
(o) reliability coefficient, respectively. These values regarding the variables obtained at the scale level
show that the reliability is at good levels (Kilig, 2016; Kula Kartal&MorDirlik, 2017). The lowest and
highest factor loading values of the items that make up each scale are presented for validity. The
acceptable range for the factor loading value of the items is 0.40 and above. However, there is a
common view that the minimum value should be 0.30 (Cokluk, Sekercioglu& Bilyiikoztiirk, 2012). In
Table 3, it is seen that the lowest value is 0.433 and the highest value is 0.881 when looking at the
factor loading values on which the items belonging to the scales are loaded. In other words, the factor
loads of the items are above the acceptable limit. In addition, the number of factors was obtained as 1
for each variable, which indicates that the variables are one-dimensional. Again, VIF (Variance
Inflation Factor) and tolerance values were examined to be able to determine the multicollinearity
problem between the variables. It was observed that VIF values were between 1.033 and 1.453, and
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tolerance values were between 0.688 and 0.968. The fact that the obtained VIF values are not greater
than 10 and the tolerance values are not less than 0.2 (An&Yi1ldiz,2016; Biiyiikoztiirk, 2011; Keller,
El-Sheikh, Granger& Buckhalt, 2012; Ozdamar, 2013) indicates that there is no multicollinearity
problem. In addition, since the assumptions such as normality, linearity and homogeneity are not the
prerequisites in OLR method, these assumptions have not been tested separately. Finally, the number
of students in the cells of the independent variable sub-categories was controlled and reduced to a
single cell with the name of postgraduate in order to demonstrate a balanced distribution of the number
of students in the master and doctorate cells at the level of parent's educational status.

Ordinal Logistic Regression Analysis

It is seen that OLR method is frequently used in studies that are centered on variables that are
categorized in an ordinal way and that show graduality (Abacioglu& Unal, 2017; Akin& Sentiirk,
2012; Bozpolat, 2016; Sevgin, 2013). In this study, OLR method was used in order to carry out a
category-level examination because the science success of the students exhibited ordinal categorical
characteristics in itself. In this way, it is possible to examine the factors that are investigated for
success and their possible effects on student success that show ordinal categorical characteristics at the
level of categories.

OLR method is one of the members of the logistic regression family and is called by this name
according to the type of dependent variable. In the logistic regression family, the binary logistic
regression method is used for cases where the dependent variable is binary categorical, the ordinal
logistic regression method for cases where there are more than two and ordinal scales, and the
multinomial logistic regression method for cases where there are more than two categories and there is
no ordered situation between the categories.

In logistic regression models, it is not necessary to provide assumptions such as normality,
linearity and homogeneity of variances, which are prerequisite assumptions in linear regression
models (Abacioglu& Unal, 2017; Akin& Sentiirk, 2012; Bozpolat, 2016; Cokluk, 2010; Cokluk,
Sekercioglu& Biiyiikoztiirk, 2012; Tabachnick& Fidell, 1996). However, there are some assumptions
that need to be met in order to apply OLR method. These are the “parallel lines” and “goodness of fit”
assumptions. The most important assumption in OLR method is the assumption of parallelism (Akin&
Sentiirk, 2012; Bozpolat, 2016; Ozdamar, 2013). Various methods such as Wald test, chi-square test
and likelihood ratio test are used to check the validity of the parallel lines assumption (Akin& Sentiirk,
2012; Ozdamar, 2013; Sevgin, 2013).

OLR method uses “odds” ratios, called the cumulative ratio model, similar to other regression
methods. Among the dependent variable categories, the one displaying the last group is selected as the
reference category. Then, for each of the subsequent categories, J-1 cut-off point estimations with
cumulative probability can be generated (Akboga Kale, 2020; McCullagh, 1980; O'Connell, 2006).
Since cumulative frequencies are used, the probability of the last category is always equal to 1. The
equation of OLR method is as follows;

_ P(Y</ /X1,X2,.. X _
ln(Y]) - ln (1—P(YS/ /;1;(2 ______ ;(l) - a] - (ﬁlxl + e +ﬁle) (1)

OLR method uses ordinal logit models based on cumulative probabilities because they are easy
to implement and interpret. Ordinal logic models are of 3 different types: proportional odds model,
generalized ordinal logit model, partial proportional odds model (Ari& Yildiz, 2016).

Proportional Odds Model

The Proportional Odds Model, which is a member of the cumulative logistic regression family
and also called Cumulative Logit Model, is used in cases where the parallelism assumption is met in
OLR method (An&Yildiz, 2016; Liu, 2009; McCullagh, 2005). The Proportional Odds (Cumulative)
Model proposed by McCullagh (1980) is widely used in logit models of ordinal dependent variables
(Fullerton, 2009; Halaby 1986; McCullagh, 1980; Wright, Baxter, and Birkelund 1995). This model is
based on the distribution of cumulative probabilities (Ar1, 2013).
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The proportional odds model assumes that breakpoints between categories are unknown to
avoid assigning random scores to categories. The equation for the proportional odds model is given
below (Fullerton& Xu, 2012; Long& Cheng 2004; McCullagh 1980):

Pr(Y<m\x) =myx)+-+m,(x), m=1,...,M 2

Here, mm represents the probability of Y=m for m=1. The equation defined by the binary logit
function is shown below:

N (Pr(ysm/x)) _ ln( T O+ +m (9 ) 1<m<M) (3

Pr(y>m/x Tm+1 (X)) + - +1m (X)

Here, each cumulative logit function uses all M dependent variables. The Proportional Ratio
model simultaneously estimates M-1 cumulative logits and limits B's in the equation given below:

(Pr(ySm/x)

Pr(y>m/x) = Tm—Xp(1=m<M) 4)

Here; m represents the ordinal dependent categories, x represents the vector of the independent
variables, 1 represents the cut-off point, and B represents the coefficient vector of the logit function.
The proportional odds model assumes that there is an underlying hidden variable of observable,
intermittent, and categorical data (Ari, 2013; Tansel & Giingor, 2004). However, this assumption is
not necessary to estimate the model and the model coefficients. The assumption of equality of B in
breakpoint equations is known as the proportional odds or parallel regression assumption. (McCullagh
& Nelder, 1989; McCullagh, 1998; Fullerton & Xu, 2012).

Generalized Ordinal Logit Model

The Generalized Ordinal Logit Model was developed by Fu (1998). In this model, the
proportional ratio assumption for independent variables is relaxed (Fullerton, 2009; Fullerton& Xu,
2012; Maddala, 1983; McCullagh& Nelder, 1989; Williams, 2006). Parallelism assumption is not met
in the model and cumulative logits are used during logit generation (Ar1, 2013)

Generalized Ordinal Logit Model is as follow:

(Pr {ysm/x}

Pr {y>m/x}) =T — XPp (1 <m < M) 5)

The equation can be expressed as shown above. Here, m represents the ordinal dependent
variable, x represents the vector of the independent variables, T represents the cut-off point, 3
represents the logit coefficients vector. The subscript m on the logit coefficient vector shows that
different coefficients can be obtained for each independent variable in breakpoint equations
(Fullerton& Xu, 2009). In this aspect, it is separated from the proportional odds model (Ari, 2013).

Partial Proportional Odds Model

The Partial Proportional Odds Model (1990), which shows the characteristics of proportional
odds and generalized ordinal logit models, was proposed by Peterson and Harrell (An& Yildiz, 2016).
The model is used when the assumption of parallelism is met for some variables but not for others
(Ar1, 2013; Peterson& Harrell, 1990). An1 (2013) states that this model is more efficient than the
generalized ordinal logit model because it includes the assumption of parallel lines and generates
common parameters for the variables that supply the assumption, and therefore has fewer parameters
to study.

Partial proportional odds model is as follows:

(Pr(ysm/x)

Pr(y>m/x) =g —xB—on (1<m<M) (6)

Here, m represents the ordinal dependent variable, x and ® represent the vector of the
independent variables, T represents the cut-off point,  represents the constant logit coefficients of the
cut-off point equations, and 1 represents the logit coefficient vector of various cut-off point equations
(Fullerton& Xu, 2009).
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The Partial Proportional Odds model is divided into two categories as constrained and
unconstrained partial proportional odds models (Peterson& Harrell, 1990).

a. Unconstrained Partial Proportional Odds Model

The Unconstrained Partial Proportional Odds Model was also developed by Peterson and Harell
(1990). It is used in cases where the parallel lines assumption cannot be met for all variables. In this
model, two coefficient sets are estimated, in which the assumption of parallelism is met in one of the
clusters but not in the other (Daglioglu& Oral Erbas, 2017).

The cumulative probability function of the model of the dependent variable Y with k+1
category, which has N independent variables, is given below:

1
1+exp (—a; —X{=T/y;

Cij = Pr(Y = j\X)) = )= 1k (7)

Here; p represents px1 dimensional vector containing the observation values over the set of
independent variables, B represents px1 vector of the regression coefficients associated with p
variables in X;, Ti, qg<p represents cases where the proportional odds assumption is not met or tested, p
represents gx1 dimensional vector containing the observation values "i" over the subset of its
arguments, yj representsqx1-dimensional vector of the regression coefficients associated with the g
variables and thus, Ti'7’,- represents the increment associated with the jth cumulative logit function with

j=1, ...., k and y,=0. The elements of y;j are expressed as y;with =1,...,q (Peterson& Harrell, 1990).
b. Constrained Partial Proportional Odds Models

The Constrained Partial Proportional Odds model was first proposed by Fullerton (2009) and
developed by Peterson and Harrell (1990). It requires fewer parameters than the Generalized Ordered
Logit Model or the Unconstrained Partial Proportional Ratio Model in this model, parameter
constants are estimated using Maximum Availability estimation (MAE) instead of assigning values
based on preliminary knowledge and beliefs (Williams, 2006) or findings from an unrestricted partial
result (Fullerton& Xu, 2012).

1 .
1+exp (—aj—X,B-Tiy I’ J=

The Constrained Proportional Rate Model is as shown above. Here; T represents the
predetermined constant scalar and.y, on the other hand represents a vector with a length of q elements
that doesn't have the subscript j and is expressed as y realized Ordered Logit Model or the
Unconstrained Partial I';’in the calculation of jth cumulative logit function (Peterson &Harrell, 1990).

Findings

A model of OLR was established in order to determine the factors affecting students' science
success in terms of various variables. In the established model, the parallelism assumption was first
tested. The results of the analysis are given in Table 4.

Table 4. Parallelism Assumption Test
Model -2 Loglikelihood Chi-Square (%) df  Sig.

Null Hypothesis  10711.030

General 10597.564° 113.465° 105 0.269

Ho: Parameter predictions pass through the same breakpoint.
Hi: Parameter predictions pass through different breakpoints.

As shown in Table 4, the parallelism assumption was tested with the chi-square (y2) test with
¥2=113.465 and p=0.269. Due to p>0.05, the parallelism assumption can be said to be met in this



Bezek Giire 0., Sevgin, H. & ... / Anemon Musg Alparslan Universitesi Sosyal Bilimler Dergisi, 2022 10(2) 781-797 789
situation. This shows that OLR method can be applied. Then the model goodness needs to be tested.
The hypotheses for model goodness are as follows:
Ho: The model fits for its data.
Hi: The model does not fit for its data.
Table 5. Goodness of Fit Test by Test Statistics
X2 df Sig.

Pearson 16489.904 16849 .975

Deviation 10711.030 16849 1.000

As shown in Table 5, since p is greater than 0.05 (p>0,05), it seems that the model is suitable as
of its data.

In the current study, the accuracy of the fit of the model was examined with the Pseudo R2
McFadden, Cox-Snell and Nagelkerke statistics are among the most used Pseudo R? statistics.
(Bozpolat,2016; Senel and Alatli, 2014). R? value is not considered a good criterion because it is low
in logistic regression analysis (Akin&Sentiirk, 2012; Bozpolat, 2016).

Table 6. Goodness of Fit Values according to Pseudo R-square Values
CoxandSnell Nagelkerke McFadden

0.282 0.299 0.115

The goodness of fit of the model R? (Coefficient of Determination) is a measure that shows
what percentage of the dependent variable is explained by the independent variables. As shown in
Table 6, the values are as follows: Cox and Snell R?=0.282, Nagelkerke R?=0.299, and McFadden
R?=0.115. It is seen that 30% of the dependent variable of science success in the model is explained by
the independent variables.

Finally, Table 7 is used to interpret the parameters. In this table, those with a significant value
less than 0.05 are statistically significant. When interpreting table values, the marks in front of the
estimate values are taken into consideration. A negative sign is interpreted as a negative contribution,
and a positive sign is interpreted as a positive contribution.

Table 7. Expression of Significance of Model Parameters
Estimate Std. Error p Odds Ratio

[SCIENCE CATEGORY = 1.00] -2.621 0.346 0.000
[SCIENCE CATEGORY =2.00] 1.002 0.329 0.002
[SCIENCE CATEGORY = 3.00] 2.587 0.332 0.000
[SCIENCE CATEGORY = 4.00] 3.823 0.333 0.000

Peer bullying -0.015 0.006 0.007 0.985
Perceived self-efficacy 0.023 0.004 0.000 1.023
Value given to the course -0.019 0.007 0.005 0.981
Parental attention 0.023 0.011 0.040 1.023
Family pressure -0.038 0.012 0.002 0.963
[Gender=Male] -0.027 0.06 0.651 0.973
[Gender=Female] 02 . .

[Father’s Educational Status =1] 0.531 0.266 0.045 1.701
[Father’s Educational Status =2] 1.003 0.327 0.002 2.726
[Father’s Educational Status =3] 0.797 0.218 0.000 2.219
[Father’s Educational Status =4] 0.973 0.256 0.000 2.646
[Father’s Educational Status =5] 0.328 0.186 0.078 1.388
[Father’s Educational Status =6] 0.091 0.183 0.621 1.095

[Father’s Educational Status =7] -0067 0.177 0.707 0.935
[Father’s Educational Status =8] 02 .
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[Mother’s Educational Status=1] -0.112 0.223 0.614 0.894
[Mother’s Educational Status =2] 1.085 0.341 0.001 2.959
[Mother’s Educational Status =3] 1.427 0.193 0.000 4.166
[Mother’s Educational Status =4] 1.513 0.309 0.000 4.540
[Mother’s Educational Status =5] 0.756 0.133 0.000 2.130
[Mother’s Educational Status =6] 0.481 0.122 0.000 1.618
[Mother’s Educational Status =7] 0.636 0.106 0.000 1.889
[Mother’s Educational Status=8] 02 . .

[Monthly Income=1] -0.142 0.083 0.088 0.868
[Monthly Income=2] 0.128 0.211 0.543 1.137
[Monthly Income=3] 0.248 0.154 0.107 1.281
[Monthly Income=4] 0.323 0.098 0.001 1.381
[Monthly Income =5] 0.282 0.079 0.000 1.326
[Monthly Income =6] 02 . . .
[Having a Computer or Tablet=1] -0.170 0.065 0.009 0.844
[Having a Computer or Tablet=2] 02 . .

[Having a Workdesk=1] 0.111 0.073 0.128 1.117
[Having a Workdesk=2] 02 . .

[Having a Room of One's Own=1] 0.133 0.067 0.049 1.142
[Having a Room of One's Own=2] 02 . .

[Internet Connection=1] 0.119 0.067 0.074 1.126
[Internet Connection=2] 02 . .

[Educational Goal=1] 2.396 0.123 0.000 10.979
[Educational Goal=2] 1.548 0.109 0.000 4.702
[Educational Goal=3] 0.655 0.164 0.000 1.925
[Educational Goal=4] 02 . .

[Participation in Science Support Course =1] 0.450 0.097 0.000 1.569
[Participation in Science Support Course =2]  -0.135 0.116 0.245 0.874
[Participation in Science Support Course =3]  -0.287 0.067 0.000 0.750
[Participation in Science Support Course =4] 02 .

a:Set to zero because this parameter is redundant.

When Table 7 is examined, it is seen that 12 of the 15 independent variables used in the study
are statistically significant according to certain categories, while the others are not significant. As a
result, 12 variables found to be significant will be interpreted. Again, it is seen that the last categories
of the variables are the reference categories. Therefore, the comments for each variable will be
interpreted according to the last category, which is the reference category.

Table 7shows that variables of peer bullying, perceived self-efficacy, value given to the course,
parental attention, and family pressure had statistically significant effects on scientific success
(p<0.05). The variables of peer bullying, value given to the course, and family pressure have been
found to have a negative impact on success, whereas the variables of perceived self-efficacy and
parental attention had a positive impact.

When examining the situation between the father's educational status and students' science
success, it appears that there is a statistically significant difference between certain categories of
father's educational status and science success. The categories in question were found to be
"Unknown, Postgraduate, Bachelor's Degree, and Associate Degree". The category of "never went to
school or dropped out of primary school” is included in the analysis as a reference category.
According to the reference category, those whose father's educational status were unknown were 1.7
times more successful, those with a postgraduate degree were 2.72 times more successful, those with a
bachelor's degree were 2.21 times more successful and those with an associate degree were 2.64 times
more successful.

When examining the relationship between the mother's educational status and students' science
success, it is seen that there is a statistically significant difference between certain categories of
mother's educational status and science success. The categories in question were found to be
"Postgraduate, Bachelor's degree, and Associate Degree, High School Graduate, Secondary School
Graduate and Primary School Graduate”. The category of "never went to school or dropped out of
primary school" is included in the analysis as a reference category. According to the reference
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category, it is seen that those whose mothers have a postgraduate education are 2.05 times more
successful, those with a bachelor's degree 4.16 times, those with an associate degree 4.54 times, those
whose mothers are high school graduates 2.13 times, those whose mothers are secondary school
graduates 1.61 times, and those whose mothers are primary school graduates 1.88 times more
successful.

When examining the relationship between the monthly income variable and the students'
science success, it is seen that the two variables have a statistically significant difference. Those with a
monthly income of “0-1500 TL” are used as the reference group in the analysis. According to the
reference category, those with a monthly income of 2501-4000 TL are 1.38 times more successful,
while those with a monthly income of 1500-2500 TL are 1.33 times more successful.

When examining the relationship between the variable of "having a computer or tablet" and
students' science success, it is seen that there is a statistically significant difference between the two
variables. “Those who do not own computers or tablets" is included in the analysis as a reference
category. It is understood that those who own computers or tablets are about 0.84 times more likely to
fail than those who do not.

When examining the relationship between the variable of "having a room of one's own” and the
science success of students, it is seen that there is a statistically significant difference between the two
variables. “Those who have no room of their own” is included in the analysis as a reference category.
It is understood that those who own rooms are 1.14 times more successful than those who do not.

When examining the relationship between the variable of "educational goal” and the students'
science success, it is seen that there is a statistically significant difference between the specific
categories of the educational goal variable and science success. These categories were found to be
"doing a master's or doctorate", "finishing university", "finishing college" and "finishing high-school".
The category of “finishing high school” in the variable of educational goal is included in the analysis
as a reference category. According to the reference category, it is seen that those who aim to do a
master's or doctorate degree were 10.98 times more successful, those who aim to finish university 4.7

times, and those who aim to finish college were 1.92 times more successful.

Finally, when examining the relationship between the variable of "participation in science
support courses" and students' science success, it is seen that there is a statistically significant
difference between certain categories of participation in science support courses and students' science
success. The categories in question were found to be "I’ve participated both semesters" and "I’ve only
participated 1%'semester”. Those who did not participate in the course are included in the analysis as a
reference category. According to the reference category, those who participated in Science Support
courses for both terms are 1.57 times more likely to succeed, whereas those who participated for only
the first semester are 0.75 times more likely to fail.

Discussion and Conclusion

The aim of this study is to use OLR method to discover the elements that influence students'
science success. According to the results of OLR method, the factors affecting science success were
determined as peer bullying, perceived self-efficacy, value given to the course, parental attention,
family pressure, father's educational status, mother's educational status, monthly income, having a
computer or tablet, having a room of one's own, student's educational goal and participation in science
support courses.

The bullying variable was revealed to be a negative predictor of science success according to
OLR method. Similarly, in Sevgin's (2020) study, it was discovered that there is a negative
relationship between science success and bullying. According to the literature, students who are
bullied have lower academic success than those who are not (Kartal& Bilgin, 2009; Whitted& Dupper,
2005; Winnaar, Arends& Beku, 2018).

Another variable that is considered to be significant according to OLR method is perceived self-
efficacy. Self-efficacy describes people's belief in their own ability to achieve the level of success they
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want (Bandura, 1993). When the literature is examined, it is seen that there are studies that investigate
the science success with self-efficacy (Calik, 2020; Sevgin, 2020). In parallel with the findings of this
study, it has been reported that self-efficacy is a significant part of science success. In the literature,
there are many studies showing that there is a significant relationship between self-efficacy and
academic success (Aktiirk& Aylaz, 2013; Chang& Bangsri, 2020; Caliskan, 2008; Dogan& Baris,
2010; Dogan, Beyaztas& Kocak, 2012; Juan, Hannan &Namome, 2018; Maier& Curtin 2005).

Another variable that influences science success is the value given to the course. The value
given to the science course was found to have a significant negative impact on success in the current
study. Unlike this study, other research has found that giving greater value to a course improves
science success (Ceylan &Berberoglu, 2010; Caliskan 2008; Sevgin, 2020). As a result of these
researches, it can be concluded that the belief that increasing the value given to the course will
enhance success is more prevalent.

The family has a significant impact on a student's academic success (Aslanargun, 2007). The
variables of parental attention and family pressure have been found to be statistically significant in the
study's findings. The parental attention variable is seen to have a positive impact on a student's science
success, whereas the family pressure variable has a negative impact. Similarly, according to research
done by Celenk (2003) and Jeynes (2005), parental attention has a positive impact on student's
academic success. Parallel to the results of the study, Diaz (1989) reported that students with low
achievement were deprived of parental attention.

Monthly income variable was found to be statistically significant in predicting science success.
In parallel with the results of this study, there are studies that show that students' academic success is
affected by the family's monthly income (Abaci, 2015; Aslanargun, Bozkurt& Sarioglu, 2016; Okutan,
2017). On the other hand, Aslanargun, Bozkurt and Sarioglu (2016) and Sevgin(2020) reported that
success increases as the monthly income of the family increases.

The findings of the study revealed that the parents' educational status was a strong predictor of
their children's science success. The findings of this study arealso supported by a study of Calik
(2020). According to Sagmazel (2006), an increase in the father's educational level enhances the child's
science success. Similarly, in the study conducted by Aslanargun, Bozkurt, and Sarioglu similar
results were reported (2016). When the literature is examined, it is possible to see many studies
examining academic success and educational status of parents (Anil, 2009; Bezek Giire, Kayri&
Erdogan, 2019; Bezek Giire, Kayri& Erdogan, 2020; Erdogan& Acar Glivendir, 2018; Pala, 2008;
Urfal1 Dadandi, Dadandi& Koca, 2018).

According to the findings of OLR method, there is a statistically significant relationship
between having a computer or tablet and science success. It has been proven that those who own a
computer or tablet are less successful in science than those who do not. There are studies that
demonstrate a significant relationship between having a computer at home and success (Aksu,
Guzeller& Eser, 2017; Erding Akan, 2016; Giivendir, 2017). On the other hand, in the study conducted
by Sevgin (2013), no significant difference was found between having a computer and success.

According to the results of the analysis, having a room of one's own was also found to be
statistically significant. Having a room of one's own can be considered to improve science success.
Some studies show that if the students have their own room, it will have a positive effect on their
science course subject (Acar& Giivendir, 2014; Akhan& Bindak, 2017; Gelbal, 2008; Kirmizi&
Isigiizel, 2014; Tiirkan, Uner& Alc1, 2015). On the other hand, in the study conducted by Sevgin
(2013), no statistically significant difference was found between the students having a room of their
own and success.

In the current study, a statistically significant relationship was found between the students'
educational goals and their science success. In line with the findings of this study, Bezek Giire, Kayri,
and Erdogan (2020) discovered that the goal that a student aspires to achieve in his educational life is
crucial. In this research, it is apparent that as the students’goals grows, so does their science success.
The fact that students who aim to graduate from a postgraduate education level have higher science
success indicates that student's goals have an influence in their success.
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Finally, it has been obtained that participating in science support courses "in two semesters"
contributes significantly to science success in a statistically positive way. Similarly, Nartglin and
Dilekci (2016) stated in their study that support courses greatly increase student motivation and course
performance. In their research of secondary school teachers, Akiiziim and Saragoglu (2018) concluded
that support courses help students academically. The science success of the students who participated
in the science support courses only in the first semester and did not continue in the second semester
was negatively affected by this process. It is a fact that weekend support branch courses, in general,
enhance student success by reinforcing the topic and assisting in the resolution of many questions.
From this perspective, students, who complete the course showing a willingness to continue the
course, are more successful than students who drop out in the semester.

OLR method was examined in the context of this study to evaluate data obtained in the field of
education with an ordinal categorical dependent variable, and it was discovered that the results
produced were mostly similar to those found in the literature. This indicates that OLR has a high
ability to predict the Educational data.

It is recommended that OLR method be used in studies in the field of education where the
dependent variable is ordinal categorical. As a result, this method is expected to be a powerful and
appropriate analytical method that will provide an unbiased and objective examination of the data
structure.
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