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Abstract— This study predicts the level of students’ school engagement based on school, family and demographic variables 
by using artificial neural networks. The population of the study is comprised of junior high school students who study at 
different middle schools in Elazığ during 2014-2015 academic year and their parents as well. Based on the results obtained 
from the analysis, there was positive and relatively high correlation between predicted values of school engagement by ANN 
and real values obtained from School Engagement Scale. This study was concluded that it is possible to predict the students’ 
school engagement by using artificial neural networks.  
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I. INTRODUCTION 
 
School engagement is seen as an antidote to such 
signs of student alienation. The term, in both popular 
and research definitions, encapsulates the qualities 
that are seen as lacking in many of today’s students. 
Merriam Webster’s Collegiate Dictionary lists 
“commitment” among the most common usages of 
“engagement.” The American Heritage College 
Dictionary defines engagement as “[being] actively 
committed”; to be engaged is “to involve oneself or 
become occupied; to participate” (Fredericks, 
Blumenfeld and Paris, 2004).  
Concept of school engagement emerged from related 
areas such as motivation, student attitudes, and self-
regulatory learning (Fredricks, 2011). School 
engagement refers to the extent to which students 
identify with and value schooling outcomes, and 
participate in academic and non-academic school 
activities. Its definition usually comprises a 
psychological component pertaining to students’ 
sense of belonging at school and acceptance of school 
values, and a behavioural component pertaining to 
participation in school activities (OECD, 2003; Finn, 
1993; Finn and Rock, 1997; Goodenow, 1993; 
Goodenow and Grady, 1993; Voelkl, 1997; Wehlage 
et al., 1989; Mengi, 2011). 
Many researches have demonstrated significant 
correlations between school engagement and 
educational outputs. For instance, some researchers 
have found a positive correlation between 
engagement and achievement-related outcomes (e.g., 
standardized tests, grades) for elementary, middle, 
and high school students (Connell, Spencer, & Aber, 
1994; Marks, 2000; Skinner, Wellborn, & Connell, 
1990; Connell & Wellborn, 1991). Similarly, many 
researches have noted that student engagement is 
associated with the decision of dropping out to school 
(Ekstrom, Goertz, Pollack, and Rock, 1986; Cairns & 
Cairns, 1994).In the literature, there are some studies 
examining antecedents of school engagement. 

According to these studies, family, community, 
culture, and educational context influence 
engagement (Connell & Wellborn, 1991; Mehan et 
al., 1996; Ogbu, 2003). But, researches have mostly 
focused on factors related to educational context. For 
instance, some researchers have found that school 
size and disciplinary practices have an effect on 
behavioral and emotional engagement (Barker and 
Gump, 1964; Natriello, 1984). In addition to, there 
are evidences from a variety of studies to suggest that 
teacher support, positive relationships with peers, 
positive classroom climate, autonomy support, 
positive study habits and high self-efficacy beliefs 
(Blumenfeld, Puro, & Mergendoller, 1992; Berndt & 
Keefe, 1995; Fraser, 1991; Connell, 1990; Bilge, 
Dost and Çetin, 2014) are positively associated with 
student engagement.  
Most of the studies have employed multiple linear 
regression and correlation analysis to explore 
antecedents and outcomes of student engagement. As 
Everson et al. (1994) stressed for educational 
research, for many reasons, such as excess of factors 
influencing student engagement, nonlinear nature of 
some variables and complexity of interactions among 
independent variables, except of linear statistics, new 
methods are needed to predict students’ school 
engagement. The potential of ANNs to find solutions 
to prediction problems has been greatly emphasized 
in the literature (Oancea, Dragoescu and Ciucu, 
2013). In this paper, we attempt to predict students’ 
school engagement by using artificial neural 
networks.  

 
II. METHOD 
 
2.1. Procedures 
This study was designed on the basis of descriptive 
approach and relational analysis. Artificial Neural 
Network Model was designed by using MATLAB 
platform. MATLAB platform has many ANN 
structures, but most widely used is the feed-forward 
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neural network because of flexible structure, good 
presentation capacity and including numerous 
training algorithms (Haykin, 1998). Multi-stratified 
feed-forward neural network structure was used to 
predict students’ school engagement.  

The proposed ANN model has 1 input, 1 hidden and 
1 output layer.  The general view of the proposed 
ANN architecture is shown in Figure 1.  
 

Figure 1. General view of ANN 
 

The input layer of the proposed ANN model included 
a total of 20 parameters related to schools, students 

and parents. These parameters were shown in Table 
1. 

 
Table 1. Input Layer Parameters 

 

The output layer of the proposed ANN model 
comprised the total scores of the items in School 
Engagement Scale.   
To obtain the best simulation results, some 
experiments are performed and the best results are 
obtained when 12 neurons are used in the hidden 
layer. The performance of ANN with different hidden 
layer neurons is shown in Figure 2. 
 
 

 
Figure 2. Performance of ANN with different hidden layer 

neurons. 

The proposed ANN model uses Levenberg-
Marquardt (trainlm) training algorithm which is 
widely used in the neural networks applications. 
Mean square error (MSE) function is used to evaluate 
the performance of ANN. Tangent sigmoid transfer 
function (tansig) is used in the hidden layer whereas 
linear transfer function (purelin) is used in the output 
layer. The other parameters such as number of 
epochs, minimum gradient rate and simulation time 
are used as default values. The default value of epoch 
number is 1000, minimum gradient is 10ି, goal is 0, 
maximum validation fail is 6.  
Before the simulation study is started, the input and 
output data set is normalized between the 0-1 
interval. The purpose of normalization is to reduce 
the changes for anomalies to occur in a large 
database. After the normalization stage the data set is 
divided into three sets. The first set containing 60% 
of data set is used for the training of ANN. 20% of 
data set is used for the validation of ANN. 10-fold 
cross validation test is performed to validate the 
proposed ANN’s results. The rest of data containing 
20% of total data set is used for testing of ANN. The 
testing data set includes 277 students’ scores which 
are not included in training stage of ANN. The MSE 
values of training, testing and validation of ANN are 
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shown in the Figure 3. As shown from the Figure 3, 
the best validation performance is obtained as 0.019 
at epoch 6. The simulation is stopped after the 12 
epochs because the maximum validation fails are 
reached (default is 6 epoch). 
        

 
Figure 3. MSE values of the proposed ANN. 

 
2.2. Study Sample 
The population of the study is comprised of junior 
high school students who study at different middle 
schools in Elazığ during 2014-2015 academic year 
and their parents as well. Study sample of the study 
was selected with cluster sampling methods and 
scales were administered to 30 middle schools. A 
total of 1388 students and their parents agreed to 
participate in this study. A total of 712 students 
participated to study were males and 676 of whom 
were females. For the parents, A total of 864 parents 
participated to study were males and 524 of whom 
were females. 
 
2.3. Measures 

Shared Leadership Scale (SLS) was 
developed by authors. The aim of this scale is to 
measure perception of parents related to shared and 
distributed leadership in schools that their children 
attend. SLS has three dimensions and a total of 22 
items.  

Parental Involvement and Support Scale 
(PISS) was developed by Anderson-Butcher and 
others (2013) to assess the degree to which students 
feel that their parents and guardians are involved in 
their learning and support their educational growth. 
PISS has a total of 8 items. 

School Engagement Scale (SES) was 
developed by Fredericks, Blumenfeld, Friedel ve 
Paris (2005) to assess the degree to which students’ 
school engagement. SES has a total of 15 items. 

Family Involvement Scale (FIS) was 
developed by Fantuzzo, Tighe ve Childs (2000) to 
assess the perception of parents related to parental 
involvement. The scale was adapted into Turkish by 
Şeker (2009). Original form of the scale had 34 items. 
Turkish version of the scale has three dimensions and 
24 items. Dimensions of the scale are home based 
parental involvement (10 items), parent-school 

cooperation based involvement (7 items) and School-
based parental involvement (7 items).  
 
III. RESULTS  

 
After the training stage of ANN, Matlab postreg 
command is used to show the performance of ANN. 
This command post-processes the network training 
set by performing a linear regression between one 
element of the network response and the 
corresponding target. The linear regression results of 
ANN are shown in Figure 4. As shown from the 
figure, R values of ANN are 0.55, 0.58, 0.55 and 0.55 
for training, validation, testing and all data set 
respectively. There are many factors affecting school 
engagement of students such as study habits, self-
efficacy beliefs, academic success, and school 
climate. Considering the fact that independent 
variables of this study may explain only a small 
portion of school engagement, these statistically 
significant and relatively high R values may indicate 
that the structured ANN model was successful. 
Consequently, it can be asserted that entered variables 
as input data to the ANN model can predict the level 
of students’ school engagement. 
The comparison results of the school engagement 
levels of the students obtained from the ANN and 
School Engagement Scale are shown in Figure 5. As 
shown from the figure, it can be said that predicted 
values of school engagement by ANN and real values 
obtained from School Engagement Scale are very 
close to each other.  
 

 
Figure 4. The performance of ANN. 

 

 
Figure 5. Student engagement rates. 
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DISCUSSION AND CONCLUSIONS 
 
Unlike the other studies (Connell, Spencer, & Aber, 
1994; Connell & Wellborn, 1991; Bilge, Dost and 
Çetin, 2014; Berndt & Keefe, 1995) examining 
factors associated with student engagement, this 
study used artificial neural networks to predict 
students’ engagement. Additionally, this study 
focused on both family and school based factors and 
demographic variables affecting engagement. The 
present study shows that it is possible to predict the 
students’ school engagement by using artificial neural 
networks in an acceptable level for social sciences.  
Considering the fact that there are many factors 
affecting school engagement, this study may explain 
a small portion of engagement. But, significant and 
relatively high regression results indicate that the 
structured ANN model was successful for estimating 
school engagement. Because of the nature of the 
social sciences, an accurate prediction may not be 
possible for engagement. However, by using ANN 
model proposed by present study may allow to 
identify students tend to have low or high level of 
school engagement.  
School guidance services routinely collect 
information about students and they already have 
most of variables in this study.  Present study also 
shows that schools, especially guidance services, may 
detect students at risk in terms of school engagement 
and its potential outputs such as drop out, low 
academic performance by using artificial neural 
networks.  
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