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CLAIM FOR ORIGINALITY 

This thesis is comprised of four original features. The first one, a wide range of literature 

review was made over the effects of student, teacher, parent and school dimensions on 

student academic achievement. The second one is the causal loop model drawn for each 

sector. Those causal loop diagrams are completely original, not mentioned in the literature. 

The third one is the stock flow diagrams drawn using only two dimensions; parent and 

teacher ones. The stock flow diagrams are completely original, not mentioned in the 

literature. The fourth one is the simulation and multivariate sensitivity tests for those stock 

flow diagrams. These four features have been elaborated below: 

1. Literature Review: The literature review indicated to an absence of a system 

dynamics view in the field of education. There were a few researches about 

implementation of system dynamics modeling on developing curriculum. They 

focused on learning environment in class and they have micro views. From a wide 

perspective, how system dynamics modeling describes student academic 

achievement using different dimensions couldn’t be found in the literature. 

2. The Causal Loop Models: Prior to this study there were no previous examples of 

causal loop diagrams regarding student academic achievement. In order to be able 

to develop a methodology proposal, literature data was required. In the literature, 

only classical correlations between parameters are taken. Complex relationships 

between variables were decided by the researcher using system dynamics modeling 

and group model building sessions among teachers. 

3. The Stock-flow Models: During the study, thesis progress community members 

have decided to focus on only two dimensions such as teacher and parent. Based on 

the key findings during all stages of the research, four stock flow diagrams were 

created using those two dimensions parameters with a total originality.  

4. The Simulation and Multivariate Sensitivity Test: Based on originally drawn 

stock-flow diagrams, simulation and multivariate sensitivity test are implemented 

using Vensim PLE 6.3 software.  
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ABSTRACT 

Education is dynamic and complex system. Many parameters are interrelated 

independently. Student Academic Achievement is an important outcome. But, to evaluate 

causes behind achievement and school satisfaction have always been conflicting process 

for educationalists and school administration.  

System dynamics is suitable for this research because it emphasizes multi-loop character of 

education system. It is powerful tool that can make future predictions for complex systems. 

Group model building was implemented among twenty managers to use the most important 

parameters in the model. 

The aim of this study is to develop a system dynamics simulation tool that could be used 

by school administrators to increase effectiveness of school. This study covers effects of 

student, parent, teacher and school sectors on student academic achievement. 

A wide literature review was made over effects of parent, teacher, student and school 

sectors on student academic achievement. Causal loops for each sector were drawn. Only 

teacher and parent sectors were considered for drawing stock-flow diagrams. Four stocks 

were formed. To test the model, direct structure and structure-oriented behavior tests have 

been implemented. 

After simulation and multivariate sensitivity analysis, parameter effects are same as they 

are in real life. Parent and Teacher parameters have strong effect on student academic 

achievement as found in literature and observed in real life. Parent Involvement is key 

stock to increase student academic achievement.  

In the future, researchers may focus on how to create effective school organization and 

satisfy its clients from system perspective. Educational researchers may focus on 

curriculum development using system dynamics modeling. 
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ÖZET 

Eğitim dinamik ve karmaşık bir sistemdir. Bir çok değişkenler birbirleriyle bağımsız olarak 

ilişkilidir. Eğitim sisteminde öğrencinin akademik başarısı önemli bir üründür. Fakat 

eğitimciler ve okul yöneticileri için bu başarının ve okul tatmininin arkasındaki sebepleri 

bulmak çok çelişkili bir süreç olmuştur.  

Sistem dinamik çok döngülü ilişkileri vurguladığı için bu araştırma için çok uygun bir 

yöntemdir. Sistem dinamik modelleme bize karmaşık sistemler hakkında gelecek 

varsayımları yapabilen güçlü bir araçtır. Bununa birlikte grup model kurma seansları da 20 

kadar farklı eğitim yöneticisi arasında yapılarak modeldeki en önemli değişkenlerin 

kullanılması sağlandı.  

Bu çalışmanın amacı, okul idarecileri tarafından okul sisteminin etkinliğini artırabilmek 

amacıyla kullanılabilecek bir sistem dinamik simülasyon aracı geliştirmektir. Bu çalışma 

öğrenci, öğretmen, ebeveyn ve okul boyutlarının öğrenci başarısı üzerindeki etkilerini 

içerir. 

Ebeveyn, öğrenci, öğretmen ve okul boyutlarının öğrencinin akademik başarısı üzerindeki 

etkileri üzerine geniş bir literatür çalışması yapıldı. Her bir boyut için nedensel döngü 

diyagramları çizildi. Stok-akış diyagramları çizilirken sadece öğretmen ve ebeveyn 

boyutları dikkate alındı. Dört tane stok-akış diyagramı çizildi. Modeli test etmek için direk 

yapı ve yapı odaklı davranış testleri gerçekleştirildi. 

Her bir stok-akış diyagramı için simülasyon ve hassaslık testlerinden model bütün 

parametrelerin etkilerini gerçek hayattaki gibi gösteriyor. Literatürde ve gerçek hayattaki 

gözlemlerde görüldüğü gibi öğretmen ve ebeveyn boyutları öğrencinin akademik başarısı 

üzerinde güçlü bir etkiye sahipler. Ebeveyn katılımı, öğrenci akademik başarısını artırmada 

anahtar bir stoktur.  

Gelecekte araştırmacılar sistem yaklaşımı açısından nasıl bir etkin okul örgütü 

oluşturulacağı ve okul müşterilerini tatmin edeceği üzerine odaklanabilirler. Eğitim 

araştırmacıları ayrıca sistem dinamik modelleme kullanılarak müfredat gelişimine 

odaklanabilirler.  
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PART I - INTRODUCTION 

1.1. General Background 

Education has always been a major issue in the society. Education program is designed 

according to the needs of societies. To understand the education system of a country means 

at the same time to understand the political and economical structures of the same country. 

When a society has made a transition from a single-culture to multi-culture structure, high 

technology knowledge economy has gained so much importance. There is no doubt that 

educational reforms are essentially important to grow up a generation adapting to external 

environment and to establish competitive advantage in the global economy.  

However, education level of a country fundamentally also implicates the social and the 

personal development. All the researches done worldwide have also focused on the 

educational welfare of the countries in addition to their economic growth statistics. It is 

easy to say that the educational situation of the country determines its position in macro 

economy as well. Therefore, educational policymakers and reformists frequently focus on 

the reasons behind the student academic achievement and better educational programs 

fitting with the external environment demands. 

Educational reformists always need a wealth of information to make decisions in the 

educational arena. Making general academic exams, evaluation of student’s cognitive 

skills, analyzing their critical thinking level, collecting an array of data about their physical 

environment both at home and at the school by completing questionnaires are recognized 

as the main tools to understand the main trends in student academic achievement and 

contexts for teaching and learning. Program for International Student Assessment (PISA) 

and International Association for the Evaluation of Educational Achievement (IEA) studies 

can be given as such universal exams to measure performance of each country’s entire 

education system. Standardized test scores are not only determinant factors about a certain 

education system outcomes. Teacher, school, principal, parents and students are taken as 

integral parts of an educational system. 

Economists and policy researchers are demonstrating that all the educational role players 

‘matter’ within the entire educational system. Therefore, legislators, governors and other 

policymakers try to make difficult choices among attractive educational programs. 
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1.2. Problem Statement 

The main focus of the research is to analyze the variables and their relations that affect a 

student academic achievement and parent satisfaction. Education in high schools as an 

entire system mainly consists of student, parent, teacher and school sectors. The variables 

in the school environment are connected interchangeably and they contribute to the student 

academic achievement and parent satisfaction at the end of schooling year.  

In the literature, the researches mostly concentrate on each sector differently and try to 

make a correlation between two only variables. For example, the effect of student’s 

intelligence, student characteristics, personality, motivation; the effect of parent 

involvement, parent education, parent participation; the effect of teacher experience, 

teacher knowledge, teacher performance, teacher attitudes; the effect of school physical 

structure, class size, teacher-child ratio, principal, organizational structure, heating systems 

on student academic achievement are studied differently to make a linear relationship. 

Linear relationships between each variable and student academic achievement are made 

interdependently.  

On the other hand, the relationships of these variables are more complex. Student, teacher, 

parent and school characteristics affect student Academic Achievement at different ratios. 

Hence, to understand the reasons behind the student academic achievement and parent 

satisfaction, the network system should be analyzed from a holistic view. 

However, the school, class and family environments cannot be separated from each other 

to understand the educational process. There are multi-related relationships between them. 

Both the amount and the quality of contacts between school, teacher, parent and student 

parameters characterize these relationships between them. All these dimensions impact 

student academic achievement individually, as well as through their interactions with one 

another. 

At the center of such a complex system, parents are in dilemma about deciding which 

school would be more suitable to enhance the potential growth of the child, increase his 

academic achievement and increase parent satisfaction. How can different educational 

variables affect the educational outcomes? At this point, System Dynamics can be helpful 

to show and put different variables into a more holistic approach. This research will 

attempt to come up with causal relationship between the sectors mentioned above. This 
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research aims to provide a model for Effective School System for students, parents, 

teachers and school administrators based on System Dynamics Modeling. 

1.3. Purpose of the Study 

The purpose of this study is to develop a system dynamics simulation tool that could be 

used by school administrators to increase the effectiveness of school system by 

understanding the relations between student academic achievement, parent satisfaction, 

teacher characteristics and school environment, and to propose and discuss solutions for 

Effective School Administration and System in Turkey as in another countries. 

In a competitive and highly dynamic environment, it is essential that school administrators 

must create a school environment where parents realize it valuable for their children’s 

education. Parents also value the social and environmental factors of schools in addition to 

their academic quality. These characters of a school together contribute to the education of 

students. The dynamic models of parent school satisfaction regarding with academic 

achievement are critical to create an effective school system. 

1.4. Management Questions 

Based on the articles in the literature and the discussion with the 15 school managers, the 

following management questions are formulated: 

1. How can the school top management create a formal and informal school structure 

to maximize the student academic achievement and parent satisfaction? 

2. How can the schools organize the educational facilities that enhance parent 

involvement and parent satisfaction? 

3. How can the school administration motivate the teachers in order to create effective 

classroom environment for both student academic achievement and parent and 

student satisfaction? 

4. How can the school top management design a strategy that enhances organizational 

capabilities and creates competitive advantage in order to affect parents’ school 

choice decisions? 

Some of these management questions are overlapping and are related to each other. 
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1.5. Research Questions 

The purpose of this research is to formulate and answer the following research questions, 

starting from the management questions in section 1.4: 

1. What are the factors affecting the student academic achievement? 

2. What are the major factors for students and parents to be satisfied with their 

schools? 

3. What are the critical factors for an organization to create an effective school 

environment? 

4. What are the main reasons behind the parent’s school choice decisions? 

1.6. Scope of the Study 

Scope of this study is to investigate the effective school system that achieves both 

academic achievement and parent satisfaction by developing a model using System 

Dynamics Modeling. This study will also cover the effects of other factors like student, 

parent, teacher and school characteristics on academic achievement and parent satisfaction.  

These dimensions are considered at the same time as sectors in system dynamics approach. 

Parent sector combines all the parameters regarding with parents. Parent education level, 

marital status, SES of families, parent involvement, and family size are the parameters 

from parent sector. 

The study will not focus on Ministry of Education, Government policies, word of mouth, 

state economic stability, ranking of the school among other schools, and GDP. These 

variables are considered as exogenous. 

1.7. Significance of the Study 

This study is important for: 

• School Administrator: Top management generally pay attention to the school 

characteristics, such as class size, student-faculty ratio, quality of teacher, and 

school environment to maximize the student academic achievement and hence 

parent satisfaction. Education is actually a marketplace for especially private 

schools. To supply both parent and student satisfaction will enable the school 

administrators to enhance their capabilities. 
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• Teachers: Teachers play a crucial role in creating an effective learning 

environment and setting the academic expectations for student progress. Teacher is 

a key factor to boost the student motivation in a learning environment and hence 

the quality of the relationships between teachers and students are critical for 

educational attaintment and academic success. Teachers are extremely important 

determinants of student academic achievement.  

• Parents: Family characteristics and behavior like home environment, and family–

child interaction are important contributors to maximize the academic achievement. 

However, this model would show the dynamics of interactions between parent 

preferences, needs and expectations. 

• Students: In order to reach satisfaction and achievement, students should be aware 

of the environmental conditions in the school context. The model would emphasize 

the ways of how to supply academic achievement in addition to both student and 

parent satisfaction. 

• Educational Policy makers: Educational policymakers give equal importance to 

the affective characteristics of student, teacher, parent and school parameters to 

improve school achievement. 

 

1.8. Limitations of the Study 

The study is conducted within limitations. The effect of external environment on parent 

satisfaction and student academic achievement is neglected. The government policies, 

economic stability of the country and cultural changes are not taken into consideration. The 

generalization of the results was limited, as the data was collected from only secondary 

schools. The sample was limited to formal education systems without specific focus on the 

other non-formal educational institutions. 

 

1.9. Organization of the Dissertation 

Chapter 1 - Covers the general background, problem statement, main purpose, 

management and research questions, scope, significant contributions and research 

limitations. 
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Chapter 2 - Performs a Literature Review on School Choice Process as educational 

expectations and school choice decisions. 

Chapter 3 - Performs a Literature Review on Educational Process as student, teacher, 

parent and school sectors. 

Chapter 4 - Performs a Literature Review on Educational Outcomes as parent satisfaction 

and student academic achievement. 

Chapter 5 - Presents the Methodology, which includes systems dynamics modeling, 

applicability of SD to the problem, problem definition, scope, time horizon, purpose and 

formulation of dynamic hypotheses. 

Chapter 6 - Covers the Conceptual Model and Causal Loop Diagrams, which include 

tentative causal loop diagrams for student, teacher, parent and school sectors, and research 

data. 

Chapter 7 - Presents the Simulation Model and Stock-Flow Diagrams, which include four 

stock-flow diagrams and simulation model. 

Chapter 8 - Presents Tests, Simulation Results and Sensitivity Analysis, which include 

simulation results and sensitivity analysis. 

Chapter 9 - Presents the Conclusion, which summarizes the results, managerial 

implications and implications for further research. 
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PART-II   LITERATURE REVIEW 

Educational System is a dynamic and complex system. Since it is dynamic, many variables 

are interrelated and correlated independently with the educational outcomes. From the 

systems theory approach, educational system can be thought as depicted in the Figure1. As 

an educational input, parent decisions and expectations play a crucial role. Every parent 

depending family structure and characteristics have different types of expectations from 

the schools, teachers and also their kids. Parents select the schools depending on these 

expectations from the schools.  

When a student enters a school, he or she will be in a complex educational system. Parents, 

teachers, schools and student must be studied together to understand the educational 

outcomes at the end of the school years such as academic achievement, educational 

satisfaction, social and cultural gains etc. So, educational process within these variables is 

rather complex and there are many interrelations. Within each part and between the parts, 

the relations cannot be easily determined to understand educational outcomes. 

 

 

Figure 1 - Educational System elements and their complex relations 

 

In the literature, the effects of all variables on student academic achievement and 

educational satisfaction are studied separately and many correlations are established such 

as the effect of parent’s SES on student academic achievement, the effect of parent 
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involvement on parent satisfaction etc. But none of these studies discussed the educational 

system from the systems perspective. Since the educational system is dynamic, its 

behavioral character is mainly determined by the characteristics of the whole, not by the 

characteristics of its individual parts.  

Generally, people tend to think in simple causal chains like parent involvement and 

achievement rather than networks of related variables. It is rare for people to see more than 

one cause of a problem. People concentrate on parts rather than wholes. They seem to 

disregard interconnections between different elements in a system. In that sense, we 

concentrate on the study of each dimension separately and then thinking them as whole by 

the help of system dynamics approach. The system dynamics can be helpful to create a 

more adequate problem description by eliciting the hidden causal assumptions that all of us 

automatically hold and by integrating these into a more complete problem representation. 

In the following body of the literature review, we will focus on educational inputs, 

educational process, educational outputs and their sub-variables separately. All the 

constructs related with the research are shown in the italic once at the beginning of the 

literature review. 

The research has mainly three implications for policy makers. Firstly, educationalist can 

monitor the importance of each parameter and their level of contributions to student 

academic achievement. Second implication is for managers. School administration may 

strategically think the school system as an organization in order to increase the profit and 

its effectiveness among other competitive schools. To do that, fist way is to catch up parent 

and student satisfaction since they are considered as clients. The last implication is for 

system dynamicists. They monitor the usage of this enormous feedback system in a 

different sectors compared to financial sectors. 
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2. LITERATURE REVIEW ON SCHOOL CHOICE PROCESS 

Parents do not generally choose a school for one particular reason. Rather, parents have a 

number of issues that they consider simultaneously when exercising school choices. More 

parents choose their specific school for academic reasons, such as special programs and 

smaller class sizes, and value reasons, such as “the teaching style of the school and the 

satisfaction with that school” (Hausman and Goldring, 2000). 

 

Figure 2 - The effect of academic and value reasons on parent’s school choice decisions (drawn from 

Hausman and Goldring, 2000). 

 

The quality of education plays a crucial role about school choice process of parents. 

Actually, “delivering quality education means identifying and conforming to the 

expectations of parents on a consistent basis. If parents are satisfied with their children’s 

school, they are more likely to keep their children at that school and send their other 

children to the same school” (Taylor and Baker, 1994). Therefore parent satisfaction 

affects strongly parent’s decision making about school choice  

Apart from quality of instruction, the highest other levels of parental satisfaction are 

associated with educational assessment, the teacher and the fairness of treatment, child’s 

school success. However, “the academically educated parents showed more satisfaction 

with their child’s school success” (Raty and Kasanen, 2007). 
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Figure 3 - The effect of quality of instruction, educational assessment, teacher’s fairness of treatment and 

student academic achievement on parent’s school choice decisions (drawn from Raty and Kasanen, 2007). 

 

“Parents are also likely to tell other parents of their positive experience which further 

impacts school choice positively” (Friedman, Bobrowski and Geraci, 2005). The 

observation and experience of a parent influence other parent’s decision-making process. 

“Parent school referrals and word of mouth played key roles in parents’ discovery of the 

school” (Friedman, Bobrowski and Geraci, 2005). 

 

Figure 4 - The effect of parents’ school referrals and word of mouth on parents’ school choice decisions 

(drawn from Friedman, Bobrowski and Geraci, 2005). 

 

Parent satisfaction is very important factor that influences the parent’s school choice 

decisions. One important predictor of parent satisfaction is parent involvement in 

educational process and vice versa. “Studies have documented the increasing parent 

involvement and participation in the schools and educational activities of their children. 

Global educational views of parents are likely to be reflected in their expectations 

regarding school goals” (Tatar and Horenczyk, 2000). There is a strong relation between 

the rise in the parent involvement and the rise in the parent expectations from their kids. 
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Figure 5 - The effect of parent involvement on parent’s school decision (drawn from Tatar and Horenczyk, 

2000). 

 

When the parents feel that they did not participate in the educational processess, they will 

probably re-think of school choice decisions. According to the some researchers, one of the 

ideas behind why parents choose private schools is the the school organizational structure 

that encourages parent participation. “Parents who communicate very frequently with their 

children about school and are more involved in school are more likely to consider private 

schools; and parents who felt that the level of collaboration between teachers and parents 

was not adequate, were also more likely to consider private schools” (Bast and Walberg, 

2004).  

However, “the extent to which parents are empowered and informed, is dependent largely 

on school structural characteristics and school climate. Parental involvement, in turn, has 

been associated with higher levels of parental satisfaction and better student academic 

achievement through involvement’s presumed effects on student academic behavior and on 

the classroom itself” (Griffith, 1997). 

 

Figure 6 - The factors that affect parent involvement and its main effects on educational outcomes (drawn 

from Griffith, 1997). 

 

Actually, “education will resemble more of a marketplace. ‘Satisfaction’ or 

‘dissatisfaction’ alone may not drive the market-based decisions parents make about their 

children’s education. Offering a ‘good’ school that parents are satisfied with may not be 
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good enough to keep their patronage. The market mechanisms may not operate as a 

function of supply and demand. Rather, a variety of social dimensions must be considered 

as they influence parents’ reasons for exercising school choice” (Goldring and Phillips, 

2008). 

In addition to parental characteristics and parental behaviour, in order to understand the 

student academic achievement, we need to analyse student, teacher, parent and school 

characteristics at the same time. Those characteristics are the integral parts of student 

academic achievement. Many relations among them are non-linear. The combination of 

these non-linear relationships gives rise to a wide variety of behavioral characteristics of 

the system. 

System Dynamics approach is the most preferable one to analyze such a complex 

education system. Every element can contribute to the student academic achievement 

differently and each of them affects each other. If we have a chance to look at the parent 

satisfaction and student academic achievement using system dynamics modeling, this view 

will be helpfull for not only teachers but also academicians and policy-makers. 

2.1. EDUCATIONAL EXPECTATIONS 

All parents highly value academic quality. However, “preferences for academic quality 

increase with family income and student academic ability” (Jacob and Lefgren, 2007). 

“Socioeconomic status (SES), race, and background characteristics of parents and children 

influence the degree to which parents set high goals for themselves and their children. 

High parent expectations lead children to set high standards for their education and to 

make greater demands on themselves from an early age that result in high academic 

achievement” (Gill and Reynolds, 1999).  

 

Figure 7 - The effect of parent expectations on student academic achievement (drawn from Gill and 

Reynolds, 1999). 
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“Parent expectations have been defined along many dimensions such as short-term 

expectations for specific grades at the end of a marking period versus long-term 

expectation for completing high school or a definite number of years of schooling; specific 

success versus general success such as minimum standards for a child’s intellectual 

performance; and future educational expectations versus occupational expectations” (Gill 

and Reynolds, 1999).  

Parental educational expectations are mainly conceptualized in three dimensions (Tatar and 

Horenczyk, 2000);  

1) “realistic expectation - parental predictions of the level of academic performance of 

their children”; 

2) “idealistic expectations - including the wishes and hopeful anticipations held by the 

parents related to their children in academic realms”; and 

3) “standards of academic achievement, the implicit measures by which the parents 

evaluate their children's academic attainments”. 

Parent expectations later will affect not only educational process but also educational 

outputs. However, parent expectations would be the main component of parent 

involvement. These parent expectations can be categorized into two perceptions. The first 

one “relates to the learning environment at home like family expectations and behaviours 

etc. whereas the second one focuses on the same parameters but as perceived by the 

children themselves” (Tatar and Horenczyk, 2000). 

However, “parents and students can also have some expectations of teachers. These 

expectations can be grouped into three categories; teaching competence, help and 

assistance and fairness” (Tatar and Horenczyk, 1996). Teaching competence means the 

behaviour of the teachers in the learning environment. It also shows his level of quality in 

terms of setting up discipline, being organized and using many teaching tactics. Teacher 

image also means how he helps and supports students make them improve. Helpful 

teachers also set a level of trust among students. Fairness is related with how teachers work 

fairly in school. It means appropriate functioning of teachers. 

Parents have many expectations from schools. These expectations mainly affect the 

decision making process for school choice. According to these expectations, parents decide 

which school would be more suitable to these preferences. But once a decision is made, 

parent’s expectations and preferences can also be changeable according to the 
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environmental situations. These expectations can be shaped in both class and school 

contexts. For class activities, “parent preferences were not associated with any additional 

observable teacher characteristics such as experience or educational background” (Jacob 

and Lefgren, 2007).  

Parents cannot evaluate teacher characteristics. They do not have necessary background 

information to assess their skills and competence. However parents can observe the 

teachers in learning environment and during meeting times. They can have a level of 

information about their competencies to some extent. Rather than parents, principals are 

the key persons to assess teacher characteristics such as experience, quality, usage of 

various teaching tactics and methodologies.  

For school context, parent expectations are related with the school environment. “When 

academic inputs are relatively scarce in higher-poverty schools—for example, more 

disruptive peers, lower academic expectations, fewer financial resources, or less competent 

teachers—parents in these schools may seek teachers skilled at improving academic 

achievement even if this comes at the cost of student satisfaction” (Jacob and Lefgren, 

2007).  

Finally we can conclude that parent expectations changes depending on the other variables 

such as student, teacher and school. However, parents evaluate the educational system 

based on how their kids have gained the educational attainments and how they are satisfied 

by making ther expectations real at the end of a certain educational process. Therefore, 

“expectation is an important input to evaluate the educational system” (Jacob and Lefgren, 

2007). Within the text, the reasons that affect parent’s expectations will be discussed. 
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2.2. SCHOOL CHOICE DECISIONS 

Parental choice of school is an important step for academic life. Under a complex decision 

process, researchers wanted to understand school choice reasons of families for assessing 

the schools and making some suggestions to both the teachers and school staff. It is 

essential to know how parents evaluate schools to increase student academic achievement 

and how schools attract the parents from the marketing perspective. “All schools try to 

raise their standard and become more responsive to parent’s demands in today’s 

competitive environment” (Jarvis and Alvanides, 2008). 

The factors that affect the school choice decisions of parents according to the literature can 

be summarized as follows; 

1. Discipline (Kraushaar, 1972), 

2. Convenience (Maddaus, 1990),  

3. Safety (Schneider, 1998), 

4. Academic Achievement (Hausman and Goldring, 2000),  

5. School structure encouraging parent participation, communication and 

involvement (Bast and Walberg, 2004), 

6. School quality as school consisting of high-ability pupils (O’Shaughnessy, 2007),  

7. Income of household (O’Shaughnessy, 2007),  

8. Travel cost (O’Shaughnessy, 2007), 

9. Racial composition of the school (Jacob and Lefgren, 2007), 

10.  Socioeconomic composition of the school (Jacob and Lefgren, 2007), 

11. Family income (Tamm, 2008), 

12. Parents’ education (Goldring and Phillips, 2008), 

13. Parent satisfaction (Goldring and Phillips, 2008),  

14. School size (Goldring and Phillips, 2008), 

15. School neighbourhood (Goldring and Phillips, 2008), 

16. The diversity of the school (Goldring and Phillips, 2008),  

17. The level of satisfaction from the previous school (Goldring and Phillips, 2008). 

18. Teacher quality (Lai, Sadoulet and Janvry, 2009), 

19. School reputation (Lai, Sadoulet and Janvry, 2009), 

20. School performance (Lai, Sadoulet and Janvry, 2009), 

We will discuss these reasons in more detail in the following sub-sections. 
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2.2.1. Dimensions for school choice 

“It is often suggested that parents choose schools for academic reasons” (Goldring and 

Hausman, 2000). It is a general tendency that more parents choose their specific school for 

academic reasons, such as special programs, smaller class sizes, teaching style of the 

school  

In addition to academic side of the schools, other school characteristics can also change the 

school choice decisions of the parents. “Parents care about the quality of their children’s 

educational experience that, in turn, depends on the interaction between the quality of the 

school and the quality (ability plus motivation) of the child. Parents choose schools 

according to the quality of school, the quality of the child in household and the income of 

household” (O’Shaughnessy, 2007).  

“Parents clearly give overwhelming importance to teacher quality and to school reputation 

and performance” (Lai, Sadoulet and Janvry, 2009). However, “other school characteristics 

aside from academic factors like school size, school neighbourhood and the diversity of the 

school are important to some choosers” (Goldring and Phillips, 2008). 

 

 

 

 

 

 

 

Figure 8 - The effect of some school characteristics on parent’s school choice decisions (drawn from Lai, 

Sadoulet and Janvry, 2009; Goldring and Phillips, 2008). 

 

School convenience and easy transportation to the school is another important factor for 

the families as well as the school quality (Maddaus, 1990). According to the study on the 

Minnesota choice plan report, 40% of participating parents did so for reasons of 

convenience, while only 20% cited academic reasons (Hausman and Goldring, 2000). 
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Again according to O’Shaughnessy (2007), distance from home to school due to the cost is 

important factor to make school choice decisions. 

 

Figure 9 - The effect of school convenience on parent’s school choice decisions (drawn from O’Shaughnessy, 

2007). 

 

In accordance with the school achievement, parent involvement in school activities can be 

regarded as important contributor to student academic achievement. Since the private 

schools establish good communication channels with parents, they may mostly prefer 

private schools than public schools. “Parents who choose private schools are more 

involved than public school parents in general. Parents may be more comfortable with and 

supportive of a school they have chosen” (Hausman and Goldring, 2000).  

However, “parents who considered private schools were more likely to give assistance to 

their children at home; they were more likely to participate in their children’s schools; they 

were more likely to communicate with their children about school; and they were more 

likely to feel that their participation in their children’s education was meaningful and 

helpful to their children’s academic success” (Goldring and Phillips, 2008). According to 

another research made by O’Shaughnessy (2007), “there is an important relationship 

between parents who report high levels of parent involvement and the likelihood of 

considering a private school”. 

 

Figure 10 - The effect of parent involvement in schools on parent’s school choice decisions (drawn from 

Goldring and Phillips, 2008). 
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In private schools, parents can easily communicate their expectations with teachers and 

school staff. “Parents who communicate very frequently with their children about school 

and are more involved in school are more likely to consider private school” (Bast and 

Walberg, 2004). The schools that allow parent involvement easily can be most preferable 

among the parents. That is why, according to Bast and Walberg (2004), “parent 

involvement seemed to be an important predictor of parents’ choice processes. Parents may 

perceive that parent involvement and parent communication are more easily facilitated and 

valued in private schools. Perhaps since many private schools are smaller and have fewer 

formal rules and regulations, parents believe they will have more opportunities for 

involvement and communication” (Bast and Walberg, 2004). 

In addition to parent involvement, easy communication channels with the parents affect 

especially the parents’ private school decisions positively. “The more a parent engages in 

communication about school with their child, the higher the probability that they will 

consider a private school for their child. Parents who consider sending their children to 

private schools are somewhat dissatisfied with the communication between home and 

school that they perceive to exist in the public school system” (Goldring and Phillips, 

2008). 

 

Figure 11 - The effect of parent communication with school on parent’s school choice decisions (drawn from 

Goldring and Phillips, 2008). 

 

Some family characteristics are actually the starting point of school choice decision 

processes. The fundamental framework is constructed according to family characteristics. 

There is no doubt that, family income is a very basic demographic variable that is 

positively related to choosing schools, especially for the private school. 

“Family income is often thought of as an indicator of resources, a higher family income 

increases one’s chances of affording a private education” (Goldring and Phillips, 2008). 

School choice is highly correlated with household income. “This might be due either to a 

causal effect of income on school choice or to differences in child or household 
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characteristics which both are associated with differences in income and school choice” 

(Tamm, 2008). 

 

Figure 12 - The effect of family income on parent’s school choice decisions (drawn from O’Shaughnessy, 

2007; Goldring and Phillips, 2008; Tamm, 2008). 

 

“Parents with higher educational attainment tend to place emphasis on the importance of 

education, and they are more likely to seek out information on the varieties of educational 

choices. There is a positive relationship between parents’ education and the likelihood that 

they would send their children to a private school” (Goldring and Phillips, 2008). 

 

 

Figure 13 – The effect of parent’s educational attaintment on their school choice decisions about their 

children (drawn from Goldring and Phillips, 2008). 

 

On the other hand, according to Jacob and Lefgren (2007), “parents can also consider the 

location and racial or socioeconomic composition of a school more important than its 

academic quality”.  

 

Figure 14 - The effect of school characteristics on parent’s school choice decisions about their children 

(drawn from Jacob and Lefgren, 2007). 
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If the parents are satisfied with their previous schools, probably they will choose the same 

school for the next years. Satisfaction is broad concept that includes all the variables 

mentioned above like achievement, convenience, school characteristics, school quality, 

composition of the school etc.  

When parents are satisfied with the current school. They probably continue to send their 

children to the school. If they are dissatisfied, they will look for the new one. “The school 

choice research consistently demonstrates that parents tend to be more satisfied with the 

school their child attends if they are able to choose the school when compared to parents 

who are assigned to a school” (Goldring and Phillips, 2008). 

 

Figure 15 - The effect of parent dissatisfaction with other students on parent’s school choice decisions about 

their children (Goldring and Phillips, 2008). 

 

2.2.2. Parent mistakes about school choice 

Parents have such a point of view that they evaluate the schools correctly. “Most parents 

choose schools on the basis of their perceived academic quality (showing they are 

choosing in the child’s best long-term interests); and data showing student academic 

achievement gains are higher in schools of choice than in traditional public schools” 

(Cullen, Jacob and Levitt, 2005).  

Parents sometimes give more importance to the location of the school and social life in the 

school rather than its academic focus. However, according to Coulson (1993), “National 

Household Survey conducted by the US Department of Education found “better academic 

environment” was the most common reason parents gave for choosing an independent 

school”.  

Parent satisfaction with other schools Parent's school choice
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Figure 16 - The effect of better academic environment on parent’s school choice decisions (drawn from 

Coulson, 1993). 

 

Bast and Walberg (2004) have mentioned about the consequences of a research. “The 

Study of Arizona charter schools found that the three most common reasons given by 

parents for choosing a charter school were ‘better teachers at this school’ (44.8%), 

‘unhappy with curriculum or teaching at prior school’ (40.0%), and ‘people told me this is 

a better school’ (34.6%). All three answers indicate a concern for academic achievement. 

Parents choose schools for their children based on costs and benefits (incentives), the 

availability of information, and the presence of opportunities (choices)” (Bast and 

Walberg, 2004). 

 

Figure 17 - The effect of importance of academic achievement on parent’s school choice decisions about 

their children (drawn from Bast and Walberg, 2004).  

 

“The parents’ school choice errors are very costly in terms of the future academic success 

of their children. Parents with a higher level of education or parents whose children had 

higher primary school performance were less likely to report a top-tier school as their 

second or later choices” (Lai, Sadoulet and Janvry, 2009). 

“Parents also demonstrated limited knowledge and preparation for playing the school 

choice game, with only 28% claiming that they had listened to teachers and other parents’ 

opinions about schools, and only 30% stating that they had some sense about the admission 
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quota and their chance of entry for their second-choice school. Parents clearly gave 

overwhelming importance to teacher quality (73% named this among their first three 

factors in selecting schools) and to school reputation and performance. However, 

corresponding knowledge was also lacking: only 25% of the parents said they knew the 

reputation and previous performance of their second choice school” (Lai, Sadoulet and 

Janvry, 2009). 

 

Figure 18 - The effect of teacher quality and school reputation on parent’s school choice decisions (drawn 

from Lai, Sadoulet and Janvry, 2009). 

 

“Parents with lower education levels or parents with children who had low performance in 

primary school were more likely to make this error in school choice. The children of 

parents who made judgment errors in school selection were admitted to lower quality 

schools and achieved lower test scores on the High School Entrance Examination. Parents 

who had less education, whose children performed at lower levels in primary school, and 

who were less attentive to teachers’ opinions about schools were more prone to make these 

errors” (Lai, Sadoulet and Janvry, 2009). 
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3. LITERATURE REVIEW ON EDUCATIONAL PROCESS 

From a system perspective, the field of education is a complex structure. There is no direct 

correlation between the variables. The relation between the school inputs and outputs have 

always became a serious topic among educationalists. For school output as student 

academic achievement, personal growth and educational attaintment, parent, teacher, 

student and school inputs altogether contribute to these outputs. They are important 

determinant factors over the school outputs. 

The great part of the research in the literature mainly focuses on just the correlation 

between a single input and a single output. There are interchangeble relationships between 

the variables we need to understand how to analyze this complex network. The goal of this 

study is to understand the behaviour of the education system mostly determined by the 

characteristics of not only the whole but also its individual dimensions. As system 

dynamicists do, the research will tend to take an endogenous rather than an exogenous 

view and focus on the internal structure rather than external factors. To do that, first of all 

we need to see the dimensions in more detail. 

In this study, all the input factors are categorized into four dimensions. In order to 

understand the components of such a complex system, we need to analyze the sub-

dimensions using the previous research and then we can approach such a complex system 

from a perspective of system dynamic concept. Here are these dimensions; 

1. Student 

2. Teacher 

3. Family and Parent 

4. School 

dimensions separately and then establish the huge network channels among them. Parent, 

teacher, student and school are the integral parts of educational process and thus success. 

Salfi and Saeed (2007) state that “it is imperative that these factors should properly 

function for the quality of education. There are many factors that affect the students’ 

learning in schools. These include: teachers’ qualifications and experiences, teachers’ 

guidance to students, availability of teaching learning resources, physical facilities, 

students’ own cognitive and other abilities, and their socio-economic backgrounds”. 

We will discuss these dimensions such as student, teacher, parent and school in detail. 
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3.1. STUDENT DIMENSION 

Student is at the heart of the education system. All other dimensions and environmental 

factors only help them to achieve their goals. Student characteristics that enhance student 

academic achievement are given below;  

1. Student attitudes to school (Silins and Harvey, 2000), 

2. Student emotions (Meyer and Turner, 2002), 

3. Engagement (Silins et al., 2002), 

4. Student self-efficacy (Bruinsma, 2004), 

5. Student self-competence (Bruinsma, 2004), 

6. Motivation (Spinath et al., 2006), 

7. Student mastery goal structure (Urdan and Schoenfelder, 2006), 

8. Intelligence (Laidra, Pullmann and Allik, 2007), 

9. Personality (Laidra, Pullmann and Allik, 2007), 

10. Student perceptions of treatment by teachers (Demir, 2009), 

11. Student perceptions of number of friends at school (Demir, 2009), 

12. Gender (Demir, 2009), 

13. Total hours spent on studies per week (Demir, 2009), 

14. Getting help with studies outside school (Demir, 2009), 

15. Total number of days absent from school (Demir, 2009), 

16. Social Capital of a student (Huang, 2009), 

17. Child–parent interaction (Huang, 2009), 

We will discuss these variables in detail as in the following section. 

3.1.1. Student characteristics 

“The linear combination of family and student characteristics is significantly related to 

school achievement. Student perceptions of treatment by teachers, student perceptions of 

number of friends at school, gender, total hours spent on studies per week, getting help 

with studies outside school and total number of days absent from school independently had 

significant effects on academic achievement” (Demir, 2009). However, “student 

perceptions of treatment by teachers, and student perceptions of having many friends are 

closely related to school climate variables in that they represent additions to school quality 

from a student perspective” (Demir, 2009). 
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Figure 19 - The effect of some student characteristics on their student academic achievement (drawn from 

Demir, 2009). 

 

Student characteristics directly affect the school outputs. However it is a reciprocal process 

that school environment also has an influence on student attitude. Attitude to school is the 

important student factor that increase school performance. “Students’ attitude to school 

mainly is composed of the student’s perceptions of the opportunity for success in life that 

schools provide, general satisfaction with school, the extent of their social integration and 

perceived achievement” (Silins and Harvey, 2000). 

 

 

Figure 20 - The effect of student attitudes to the school on his or her academic achievement (drawn from 

Silins and Harvey, 2000). 

 

3.1.2 Social capital 

“Most of the variation in follow-up achievement stems from individual-level 

characteristics that are unobserved” (Bacolod and Tobias, 2006). Human capital is 

measured by fathers’ and mothers’ educational attainment. This educational attaintment 

has an impact on student academic achievement.  

“Home human capital is strongly positively associated with ‘good peer teacher 

interactions’ and student academic achievement. However, ‘good child–parent interaction’ 
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is a strongly positive asset for school academic achievement. Factors at home play an 

important role in building student social capital, a result that positively influences 

achievement at school” (Huang, 2009). Path diagram for “linking students’ home, 

community and school backgrounds with social capital and student academic achievement” 

(Huang, 2009) is shown in the Figure 21. 

 

 

Figure 21 - Path diagram for “linking students' home, community and school backgrounds with social capital 

and student academic achievement” (Huang, 2009). 

 

3.1.3 Motivation 

“Motivation is a complex part of human psychology and behavior that influences how 

individuals choose to invest their time, how much energy they exert in any given task, how 

they think and feel about the task, and how long they persist at the task” (Urdan and 

Schoenfelder, 2006). 

Some learning theories such as achievement goal theory give more importance to giving 

challenging work in order to boost student motivation and enhance student academic 

achievement. “When the work is too difficult, motivation is diminished because students 

lack confidence, feel coerced into completing work that is too difficult, and become overly 

concerned with failing” (Urdan and Schoenfelder, 2006). 

In addition to achievement goal theory, social cognitive and self-determination theories 

also indicate the importance of challenging work for the success. “Similarly, all three 
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theoretical perspectives note the importance of providing a sense of ownership over the 

learning process to students. Achievement goal theory suggests autonomy and choice as 

key ingredients for creating mastery goal structures in schools and classrooms” (Urdan and 

Schoenfelder, 2006).  

 

Figure 22 - The effect of challenging academic work expected from students on their motivation (drawn from 

Urdan and Schoenfelder, 2006). 

 

“Self-determination theory places a premium on autonomy supportive teaching practices, 

including providing students with choices” (Deci and Ryan, 1985). “Social-cognitive 

theorists place self-efficacy that includes having students take ownership of their learning. 

In all of these theories, teachers are encouraged to shift their roles away from the lecturing, 

controlling expert to a supportive facilitator to learn for themselves at their own pace” 

(Urdan and Schoenfelder, 2006). 

“Motivation research and theory has emphasized a social-cognitive perspective” (Bandura, 

1986). According to this view, “the cognitions of individuals regarding academic work 

(e.g., beliefs about their academic ability, expectations about the outcomes of engaging in 

the task, goals for the task) are influenced by social-contextual factors, such as messages 

from the teacher about the difficulty of the task, the perceived abilities of classmates, 

information about the importance of learning the material, and so on” (Urdan and 

Schoenfelder, 2006).  

From this perspective, “motivation does not reside entirely within the individual or entirely 

within the context. Rather, motivation emerges from the interaction between individuals 

within the social context of the classroom and school. Thus, the study of motivation offers 

valuable clues for the understanding and improvement of school achievement” (Spinath et 

al., 2006). 
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Figure 23 - The effect of interactions within the social context on student academic achievement (drawn from 

Spinath et al., 2006). 

 

Expectancy-value approach named by Eccless can be elaborated and tested to school 

contexts (Ecless et al., 1996). According to this model, expectations contribute to future 

student academic achievement. In terms of values, “the Eccles-model focuses on intrinsic 

task values as the major reason for task engagement in elementary school children. 

Intrinsic values refer to the extent to which a person likes to engage in a certain task for 

reasons intrinsic to the task and not for anticipated consequences” (Spinath et al., 2006). 

Motivation, in addition to cognitive factors have also considerable effects on educational 

outputs. According to Bruinsma (2004), “Motivation consists of three components, 

namely”; 

a) “an expectancy component which concerns the student’s belief about his or her 

ability to perform the task or, in other words, it concerns the question; can I do the 

task?”; 

b) “a value-component which refers to the student’s goals and beliefs about the 

importance and interest of the task or, in other words; why am I doing this task?”; 

and finally 

c) “an affective component, which refers to the student’s emotional responses to the 

task, in other words; how do I feel performing this task?”. 

“The students who believe that they are capable of performing a task tend to use more, and 

more appropriate, cognitive and meta-cognitive strategies. Furthermore, these students are 

more likely to persist in performing the task, resulting in higher levels of achievement” 

(Bruinsma, 2004). 

“Various studies on the values, goals and beliefs about the importance and interest of a task 

have shown that goals influence school achievement through the quality, timing and 

appropriateness of various cognitive strategies” (Covington, 2000). “Studies on the 

affective-component have shown that various emotions influence both the quality of 

thinking and cognitive information processing” (Meyer & Turner, 2002).  
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“Positive emotions, such as curiosity, generally enhance motivation and facilitate learning 

and performance. Researchers have started to investigate other emotions that are, in 

addition to test anxiety, important predictors of learning outcomes. For example, positive 

emotions such as enjoyment, hope and pride predicted high achievement, and negative 

emotions, such as hopelessness and boredom, predicted low achievement and that these 

emotions affected the decision to withdraw from university courses” (Bruinsma, 2004).  

 

 

Figure 24 - The effect of positive emotions on student motivation (drawn from Bruinsma, 2004). 

 

“Both the expectancy and the values are significantly related to the deep information 

processing approach. Students with a high self-competence and interest in the study 

showed a deep information processing approach. Students indicating that they experienced 

fear of failure, or incompetence fear, reported that they used deep information processing 

strategies less often. Students with higher self-competence read more critically, structured 

the information and broadened their context” (Bruinsma, 2004). 

3.1.4. Engagement 

Engagement like motivation also plays a crucial role on educational outputs. They are 

powerful predictors for student academic achievement. Engagement shows a level of 

dedication towards learning and it is integral part of how student learns.  

“Engagement, sometimes called motivation or effort, has commonly been linked to school 

performance. A substantial body of research has been devoted to the identification of 

specific aspects of and factors contributing to engagement under the assumption that the 

link between engagement and school performance is independent of academic ability or 

intelligence. Interaction effects of engagement and intelligence have also been 

investigated, but no consistent findings have been obtained” (Johnson et al, 2007). 

Positive Emotions Motivation
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Figure 25 - The effect of student engagement on student academic achievement (drawn fromSilins et al., 

2002). 

 

3.1.5. Personality and intelligence 

“Four personality factors contributed independently to Grade Point Average (GPA) in both 

samples, three of which were the same at different educational levels (Conscientiousness, 

Openness, and Extraversion)” (Laidra, Pullmann and Allik, 2007). Intelligence and 

personality have an enormous effect on student success.  

“Conscientiousness was found to correlate significantly to GPA in all grade levels. The 

prominent role of intelligence and Conscientiousness in predicting academic achievement 

agrees with the common sense notion that any kind of success is a result of ability and 

effort” (Huang, 2010). 

“Another personality factor consistently predicting academic achievement through all 

grades was Openness, which is related to the ability to grasp new ideas and to the tendency 

to seek novel educational experiences” (Laidra, Pullmann and Allik, 2007). 

“Neuroticism and Extraversion were expected to have positive relationships with academic 

success in childhood. Although some traits have more effect in elementary school (e.g., 

Agreeableness) and others become relatively more relevant later (e.g., Conscientiousness), 

student academic achievement relies most strongly on their cognitive abilities through all 

grade levels” (Laidra, Pullmann and Allik, 2007). 

 

Figure 26 - The effect of personality factors on student academic achievement (drawn fromLaidra, Pullmann 

and Allik, 2007). 
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Finally among personality traits, “Openness, Agreeableness, and Conscientiousness 

correlated positively and Neuroticism correlated negatively with GPA. When all measured 

variables were entered together into a regression model, IQ was still the strongest predictor 

of GPA” (Laidra, Pullmann and Allik, 2007). “IQ had the largest association with 

academic achievement” (Huang, 2010). 

 

 

Figure 27 - The effect of IQ on student academic achievement (drawn fromLaidra, Pullmann and Allik, 2007; 

Huang, 2010). 

 

3.2. TEACHER DIMENSION 

The effect of teacher on academic achievement is a complex phenomenon. “Teachers are 

extremely important determinants of student academic achievement, but identifying 

specific teacher attributes that improve student performance is a difficult task” (Jepsen, 

2005).  

“Definitions range from the kinds of knowledge, training, and certification teachers 

possess, what should be taught to students and how knowledge should be imparted, to 

teacher cognitive processes, classroom effectiveness, and social relationships between 

students and teachers” (Heck, 2009; Seidel and Shavelson, 2007). 

“As teachers play a special role in setting the standards and creating the conditions for 

children's school attainments, it is critical to understand the key mechanisms through 

which teachers contribute to their students' academic success” (Caprara et al., 2006). 

Followings are the important elements showing the effects of teacher dimension on student 

academic achievement; 

1) Subject Knowledge (Warwick and Riemers, 1992; Acevedo, 2009; Aslam and 

Kingdon, 2011), 

2) Content Area Preparation (Monk, 1994), 

3) Classroom Teaching Effectiveness (Sanders and Rivers, 1996; Heck and Mahoe, 

2010), 
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4) Teacher Methods and Tactics (Turner et al., 1999), 

5) In-service Workshops (Swinton et al., 2000), 

6) Teacher’s Involvement (Silins and Mulford, 2002), 

7) Teacher’s Motivation (Bruinsma, 2004), 

8) Teachers’ Mastery Goal Settings (Gutman, 2006), 

9) Teachers’ Self Efficacy (Caprara et al., 2006), 

10) Teacher Pay (Kingdon and Teal, 2007), 

11) Teacher Attitudes (Ryabov and Hook, 2007), 

12) Teacher Expectations from students (Ryabov and Hook, 2007), 

13) Verbal Skills (Smith, 2008), 

14) Teacher Education (Smith, 2008), 

15) Math SAT Scores (Boyd et al., 2008), 

16) Certification Status (Boyd et al., 2008), 

17) Test Scores (Boyd et al., 2008), 

18) Teacher Experience (Acevedo, 2009), 

19) Pedagogical Content Knowledge (Marshall, 2009), 

20) Licensure Test Scores (Buddin and Zamarro, 2009),  

21) Teachers’ Skill (Acevedo, 2009), 

22) Pedagogical Skills (Acevedo, 2009), 

23) Teacher-child Relationships (O'Connor, 2010), 

24) General Intellectual Skills (Heck and Mahoe, 2010), 

25) Professional Qualifications (Heck and Mahoe, 2010), 

26) General Intellectual Skills (Heck and Mahoe, 2010). 

We will discuss these variables in detail as in the following section. 

 

3.2.1. Teacher characteristics and quality 

“A consistent finding in the research literature is that teachers are important for student 

learning and that great variation exists in the effectiveness of teachers” (Boyd et al, 2008).  

Teacher characteristics and quality are important determinants of student academic 

achievement. Therefore, many survey researches have been made among teachers by 

educational policymakers. Teacher experience, content area preparation, subject 
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knowledge, content knowledge, skills, professional qualifications, teaching effectiveness, 

pedagogical and classroom management skills can be given some examples to explain the 

affective characteristics of teacher. These teacher charateristics are the important indicators 

of teacher quality. 

In the literature these characteristics are generally considered as teacher qualities. In a 

classroom environment, teachers can have these characteristics at the desired level, but the 

important thing is how a teacher uses them effectively. “More experienced or better-

educated or more skilled teachers may inherently be better able to teach, but they may not 

persistently practice those abilities in the classroom” (Behrman et al., 1997). Therefore, 

only looking at the teacher qualifications from physical perspective will not mean nothing 

for educational policy makers. 

Even though it is not clear what qualities make a good teacher, “teacher characteristics are 

generally significant predictors of student academic achievement. Teachers are extremely 

important determinants of student academic achievement, but identifying specific teacher 

attributes that improve student performance is a difficult task” (Jepsen, 2005).  

High verbal skills and strong subject knowledge may be among them. Finally, the 

important teacher attributes are mostly related with the usage of them effectively in the 

class environment. “Effective teachers appear to be effective with students for academic 

achievement. If the teacher is ineffective, students under that teacher's tutelage will achieve 

inadequate progress academically, regardless of how similar or different they are regarding 

their academic achievement” (Wright, Horn and Sanders, 1997).  

In the literature, “research has suggested teacher quality is related to student academic 

achievement” (Heck and Mahoe, 2010). 

 

Figure 28 - The Relation between the teacher quality, teacher effectivenes and student academic achievement 

(drawn from Wright, Horn and Sanders, 1997). 
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“Studies generally report that teacher experience has a positive effect on student test 

scores” (Acevedo, 2009) and on classroom effectiveness. However, teachers’ content area 

preparation affects student learning. Monk (1994) emphasizes “the relationship between 

teacher content preparation and student academic achievement”. 

 

Figure 29 - The effect of teacher experience and content area preparation on student academic achievement 

(drawn fromAcevedo, 2009). 

 

“In addition to experience and content area preparation, teachers’ skill and knowledge are 

another characteristics that directly affects classroom learning environment and hence 

student academic achievement. Teachers’ skill and knowledge are important factors to 

consider when measuring the impact of teacher inputs on student academic achievement” 

(Acevedo, 2009).  

In the literature, the general tendency about deciding teacher quality is seen as teacher 

education. “Warwick and Riemers (1992) in their study at Harvard found that teachers’ 

qualifications and subject knowledge had a strong correlation with student academic 

achievement” (Smith, 2008). But for certificate, there is a conflicting opinion about 

teaching certificate as an indicator of teacher quality. 

According to Boyd et al. (2008), “recruiting teachers with stronger observed 

qualifications—for example, math SAT scores or certification status—could substantially 

improve student academic achievement”. Moreover, “the recent research results examining 

teacher effectiveness emphasized that some teachers’ attributes, such as higher test scores 

and greater teaching experience, will produce students with higher achievement. Education 

experts are suggesting to rethink the knowledge requirements for new teachers and develop 

tests that more accurately predict classroom performance” (Buddin and Zamarro, 2009). 
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Figure 30 - The effect of Teacher’s subject knowledge and skills on student academic achievement (drawn 

from Acevedo, 2009; Warwick and Riemers, 1992; Smith, 2008; Boyd et al., 2008). 

 

“Pedagogical and classroom management skills that are integral to teaching success, while 

supporters of alternative programs assert that content knowledge is the most important 

attribute of a quality teacher. Both content and pedagogical knowledge are important to 

effective teaching” (Acevedo, 2009). However, in accordance with those teacher training 

process, Swinton et al. (2000) have emphasized the importance of teacher workshops on 

teachers’ effectiveness and therefore student academic achievement. 

“Teachers’ beliefs and expectations have also been linked with children’s performance in 

school and teacher expectations influence student academic achievement” (Ryabov and 

Hook, 2007). Student grade is also influenced by teachers’ expectations and attitudes. 

“Teachers behave differentially with students for whom they hold high versus low 

expectations and these behaviors in turn are linked with student outcomes” (Gill and 

Reynolds, 1999). Teacher and parent expectations made an educationally meaningful 

contribution for academic achievement. Such as, “prior academic achievement was 

influenced by socio-demographic variables and, in turn, influenced parent and teacher 

expectations” (Gill and Reynolds, 1999). And then, parent and teacher expectations 

influence the later achievement level. 
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Figure 31 - The effect of teachers’ pedagogical knowledge and teachers’ expectations on student academic 

achievement (drawn fromAcevedo, 2009; Swinton, et al., 2000; Ryabov and Hook, 2000; Gill and Reynolds, 

1999). 

There are wide variations about the effectiveness of teachers. “The immediate and clear 

implication of this fact is that seemingly more can be done to improve education by 

improving the effectiveness of teachers than by any other single factor” (Wright et al., 

1997).  

It should not be neglected that “a large portion of the variation in teacher effectiveness in 

improving student academic achievement is not only related to measurable teacher 

characteristics such as test scores or certification. As a result, policies that enable school 

leaders to better understand the strengths and weaknesses of teacher so that they can target 

professional development and effectively utilize the due-process system to continually 

improve the teacher workforce are likely to be important” (Boyd et al., 2008). 

“Teacher effectiveness demonstrates a positive relationship with student academic 

achievement” (Heck, 2009). On the other hand, “teachers’ classroom practices and the 

teaching ‘process’ may matter more to student learning than teachers’ observed résumé 

characteristics (such as certification and experience). The teaching ‘process’ variables 

matter significantly to student academic achievement rather than the standard 

characteristics of teachers” (Aslam and Kingdon, 2011).  

Curing the teaching process, “the teachers’ involvement and engagement with school is 

critical for the school to function as a learning organisation and the level of system or 

organisational learning in the school impacts on students’ participation in and engagement 

with school, and their learning” (Silins and Mulford, 2002). 
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Figure 32 - The effect of teacher effectiveness and other non-measurable factors in the school context on 

student academic achievement (drawn from Wright et al., 1997; Boyd et al., 2008; Heck, 2009; Aslam and 

Kingdon, 2011; Silins and Mulford, 2002). 

 
Finally, we can say that the improvements in teacher quality enhance student academic 

achievement. Teachers who show high level of engagement in education process can boost 

student motivation and contribute to their success.. 

3.2.2. Teachers self-efficacy 

In the literature, there is a relationship between teachers' efficacy beliefs and their job 

satisfaction. This is commonly discussed perspective. “Teachers' self-efficacy beliefs 

contribute on their job satisfaction and provide new elements that attest to the influence 

that their perceived self-efficacy in the ability to effectively handle various tasks, 

obligations, and challenges related to their professional role exert on student academic 

achievement at the school level” (Caprara et al., 2006). 

According to Bandura (1986), “self-efficacy judgments are influenced by three 

environmental factors”:  

1) “past success and failure with similar tasks”, 

2) “available social comparison information”, and 

3) “verbal persuasion”.  
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“For example, teachers can tell students that they have the skills to succeed and will do 

well on a task if they are willing to try (verbal persuasion). One effective method of verbal 

persuasion is to help students understand how new tasks are related to previous tasks on 

which the students were successful. Another method of promoting self-efficacy beliefs is 

through modeling. For example, teachers can model the appropriate use of a learning 

strategy so that students will have an example of a successful strategy that they can readily 

imitate” (Urdan and Schoenfelder, 2006).  

Teacher's self-efficacy beliefs have different types of effects on student success. “Teachers 

with high self-efficacy beliefs are more likely than teachers with a low sense of self-

efficacy to implement didactic innovations in the classroom and to use classroom 

management approaches and adequate teaching methods that encourage students' 

autonomy and reduce custodial control, to take responsibility for students with special 

learning needs to manage classroom problems and to keep students on task” (Caprara et al., 

2006). 

Furthermore, teacher's perceived self-efficacy beliefs have a correlation with those 

parameters mentioned below; 

1) enhanced student's motivation (Caprara et al., 2006), 

2) increased self-esteem (Borton, 1991), 

3) strong self-direction (Rose and Medway, 1981), 

4) ease in managing school transitions (Midgley, Feldlaufer and Eccles, 1989), and 

5) more positive attitudes toward school (Miskel, McDonald and Bloom, 1983). 

“Teacher's self-efficacy may also contribute to promote student's sense of efficacy, 

fostering their involvement in class activities and their efforts in facing difficulties” 

(Caprara et al., 2006). 
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Figure 33 - The effect of teachers’ self-efficacy on student academic achievement (drawn from Caprara et al., 

2006). 

 

3.2.3. Teacher expectations 

Teacher expectations are correlated with student academic achievement. Teacher and 

parent expectations made an educationally meaningful contribution for achievement. For 

example, “prior achievement was influenced by socio-demographic variables and, in turn, 

influenced parent and teacher expectations. And then, parent and teacher expectations 

influence the later achievement level” (Gill and Reynolds, 1999). 

In addition, Wright et al. (1997) observed “wide variation in effectiveness among teachers. 

Effective teachers appear to be effective with students of all achievement levels, regardless 

of the level of heterogeneity in their classrooms”. However, “if teacher is ineffective, 

students will achieve inadequate progress academically, regardless of how similar or 

different they are regarding their academic achievement. This finding is corroborated by 

researches on the cumulative effects of teachers on the academic progress of students” 

(Sanders & Rivers, 1996).  
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According to studies made in 1990’s, “teacher effects on student learning as inferred from 

standardized test scores are additive and cumulative over grade levels with little evidence 

of compensatory effects. Thus students in classrooms of very effective teachers, following 

relatively ineffective teachers, make excellent academic gains but not enough to offset 

previous evidence of less than expected gains” (Wright et al., 1997). 

 

 

Figure 34 - The effect of teacher expectations and effective teacher on student academic achievement (drawn 

from Gill and Reynolds, 1999; Wright et al., 1997). 

 

3.2.4. Teacher attitudes in the class social environment 

The social environment in school contributes to the growth of students emotionally and 

also their academic success. It is an important determinant for the personal development of 

students. In such an important environment, teachers have the key roles to do that. 

Teachers set up the learning environment where students will communicate and find a way 

to learn better. This environment have also an impact on the perception of students towards 

all the components of the educational system.  

Wentzel (1994) found that “students’ perceptions of positive relationships with their 

teachers were correlated with their pursuit of pro-social classroom goals such as getting 

along with others and being socially responsible, and were more strongly linked to student 

interest in school than perceived support from parents and peers. Teacher ‘caring’ has a 

direct effect on student attitudes towards academic and social goal pursuits”.  

“Research on the effects of teacher caring are consistent with research described earlier 

regarding the creation of mastery goal structures and autonomy supportive instructional 

practices. Students care about their relationships with their teachers and respond with 
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greater engagement and effort when they believe that their teachers care about them and 

are supportive” (Urdan and Schoenfelder, 2006). 

As a result of teacher caring, students can show positive attitudes towards academic and 

social goals and establish their own mastery goals for their school life. “Mastery goal 

orientation may be an important factor in preventing the decline in performance and 

motivation. Mastery goals are defined as cognitive representations of children’s purposes 

in achievement situations. Presumably, they guide students’ academic and social behavior 

towards desired outcomes” (Bruyn et al., 2003).  

Mastery goals are influential on student motivation and achievement since they create a 

sense of direction. According to Wentzel (1996), “the pursuit of social goals predicted 

levels of academic effort for the students. Teachers may encourage student mastery goals 

by stressing the importance of learning the subjects and their relevance to future goals; for 

example, by inviting adult role models into the classroom to discuss the use of subject 

courses in their daily work lives”. Additionally, to indicate the importance of mastery goals 

in classrooms, “teachers may provide more meaningful, challenging problems that 

encourage understanding rather than drill and memorization” (Gutman, 2006). 

Teacher attitudes are more meaningful for students to have self-efficacy. “The students 

who believe that they are capable of performing a task tend to use more appropriate meta-

cognitive strategies and create mastery goals. These students are more likely to persist in 

performing the task, and then resulting in higher levels of achievement” (Bruinsma, 2004). 

The important effective attitude of teachers must also be to motivate and encourage the 

students to have their own goals about their school life. In the literature, some researchers 

have concluded that orientation of students to have their own mastery goals about their 

education life influence school achievement.  
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Figure 35 - The Effect of Teacher Caring on student academic achievement (drawn from Urdan and 

Schoenfelder, 2006; Wentzel, 1994; Bruyn et al., 2003; Gutman, 2006; Covington, 2000). 

 

Furthermore, “studies on the affective-component have shown that various emotions 

influence both the quality of thinking and cognitive information processing” (Meyer and 

Turner, 2002). “Positive emotions, such as curiosity, generally enhance motivation and 

facilitate learning and performance. Researchers have investigated other emotions that are, 

in addition to test anxiety, important predictors of learning outcomes. For example, 

positive emotions such as enjoyment, hope and pride predicted high achievement, and 

negative emotions, such as hopelessness and boredom, predicted low achievement” 

(Bruinsma, 2004). 

 

 

Figure 36 - The effect of affective dimension of students on their academic achievement (drawn from 

Bruinsma, 2004). 
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However, teachers’ methodology also affects the student outcomes. The teaching methods 

and tactics in class keep the students’ needs for learning alive and enhance students’ 

motivation towards learning. Using constructive approaches, “being flexible about 

accepting mistakes, encouraging risk-taking and challenges, creating a sense of safety 

situation in the class, allowing students to take their academic risks, making the topics 

personally meaningful to students by tailoring them to appropriate attention levels and 

stressing the practical applications of subjects, giving the students responsibility for their 

learning to promote self-regulation, providing intrinsic support for learning by giving it 

value and fostering confidence are the important teacher practices and teaching 

methodologies within the classroom to increase student’s motivation and academic 

achievement” (Turner et al.,1999).  

 

Figure 37 - The effect of teachers’ methodologies and tactics on student academic achievement (drawn from 

Turner et al., 1999). 

 

3.2.5. Teacher-child relationship 

“The classroom system includes aspects of the environment that involve interactions 

between individuals in the classroom, such as the instructional support that teachers 

provide students, as well as structural characteristics, including child–teacher ratios, which 

are independent of interactions between individuals” (Helmke & Schrader, 1988). There is 

no doubt that the individual characteristics of teachers and students also shape their 

behaviours. The quality of teacher-student relationship depends on teacher experience, 
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verbal ability of teachers, classroom management skills of teachers, dedication of teachers, 

student motivation, the level of parent involvement, child-teacher ratio and so on.  

Some family, school and individual characteristics can influence also this quality. 

“Children from less advantaged backgrounds tend to develop lower quality relationships 

with teachers. In particular, children from lower income families and whose parents have 

fewer years of education tend to have less close and more conflicting relationships with 

their teachers than their more advantaged peers” (O'Connor, 2010).  

 

Figure 38 - The effect of family income on the quality of teacher-stundet relationship (drawn from O'Connor, 

2010). 

 

Literature demonstrates that “high quality teacher–child relationships contribute to 

children's social and cognitive skill development in elementary school” (O'Connor, 2010). 

“Teacher and student relationships are critical to promoting student engagement with 

school and learning” (Silins, and Mulford, 2002). Salfi and Saeed (2007) found that 

“parental qualifications, family size, school liking and teachers’ guidance have impact on 

student academic achievement”. 

 

Figure 39 - The effect of the quality of teacher-student relationships on the level of engagement (drawn from 

Silins, and Mulford, 2002). 
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Figure 40 - The effect of teacher guidance on stundet academic achievement (drawn fromSalfi and Saeed, 

2007). 

 

At the classroom level, “characteristics of the classroom are associated with relationship 

quality as well. Higher quality teacher–child relationships are observed in classes with 

lower child–teacher ratios, where teachers interact with students more positively, observe 

their development more diligently and interact with them in a more individualized fashion” 

(O'Connor, 2010). 

 

Figure 41 - The effect of child-teacher ration on the quality of teacher-student relationships (drawn from 

O'Connor, 2010). 

 

Children in positive and well-managed learning environment will try to establish qualified 

relationships with teachers. “Teachers in classrooms with more positive emotional climates 

tend to demonstrate a greater appreciation of children's individual needs and to have more 

interactions with children that are high in reciprocity, which are associated with high 

quality teacher–child relationships” (La Paro et al., 2004).  

Teachers' guidance Student Academic
Achievement

+

Child-teacher rat io
The Quality  of
teacher-student

relationships

-



  

46	  

	  

 

Figure 42 - The effect of classroom positive emotional climate and well-managed classroom on the quality of 

teacher-student relationships (drawn from La Paro et al., 2004). 

 

“A well-managed classroom may promote goodness-of-fit between teachers and students 

resulting in higher quality relationships. In a well-managed classroom children are 

encouraged to engage in behaviors that the teacher values and are provided with clearness 

of behavioral expectations and clearness of academic expectations” (Emmer & Stough, 

2001). 

 

Figure 43 - The effect of good managed classrooms’ atmosphere on the quality of teacher-student 

relationships (drawn from Emmer & Stough, 2001). 

 

Teacher characteristics are also valuable to create the learning class atmosphere and 

therefore enhance the teacher-student relationships. “Teacher characteristics, including 

education and experience, also correlate with relationship quality. Teachers with more 

years of education tend to develop higher quality relationships with students. In addition to 
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that, researchers have identified various child characteristics, including gender, behavior 

problems and language ability, associated with the quality of the teacher–child 

relationship” (O'Connor, 2010). As a teacher characteristic, teacher experience is also 

related with the quality of the relationship with students. 

 

Figure 44 - The effect of teachers' education and experience on the quality of teacher-student relationships 

(drawn from O'Connor, 2010). 

 

Moreover, teacher experience corresponds with an increase in classroom effectiveness. In 

regards to teacher characteristics, “teacher self-efficacy was positively associated with a 

less rapid decline in relationship quality. Associations between relationship quality and 

teacher self-efficacy are likely a reflection of variation in the manner in which teachers 

interact with students” (Jepsen, 2005). “Teachers who report greater feelings of self-

efficacy may be better able to foster students' independence and pro-social behaviors, 

which foster more positive relationships” (O'Connor, 2010). 

 

Figure 45 - The effect of teachers' self-efficacy on the quality of teacher-student relationships (drawn 

fromO'Connor, 2010). 

 

At the school level, school principles and the organization climate also play a crucial role 

for deciding the quality of teacher-student relationships. “Teachers report higher quality 
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interactions and relationships with students in schools in which there are supportive and 

involved principals” (Pianta, 1999).  

 

 

Figure 46 - The effect of school principal's attitude on the quality of teacher-students relationships (drawn 

from Pianta, 1999). 

 

At the family level, “the family–school relationship was associated with teacher–child 

relationship quality in elementary school. Children whose parents had greater contact with 

the school evidenced less rapid rates of decline in relationship quality. Children whose 

parents had higher quality interactions with the school tend to establish more relationships 

with their teachers. Contact between parents and the school likely supports children's 

development of high quality relationships with teachers, as it helps teachers learn about 

children and their families and encourages teachers' understandings of child and family 

values” (Smolkin, 1999).  

 

 

Figure 47 - The effect of rate of parent's school contact on the quality of teacher-student relationships (drawn 

from Smolkin, 1999). 

 

3.2.6. Teachers’ salary and merit pay system 

Teachers are at the heart of a learning activity. They are strong role models in a learning 

environment. Teachers’s dedication becomes so much important to create an qualified 

learning environment.  
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Teachers who are skillfull and experienced are critical factors for the student academic 

achievement and the quality of teacher-parent relationships. But, these teacher 

characteristics may not be persistently practiced in the classroom. At that point, to raise the 

skillful teachers’ motivation is another important issue for the school managers who want 

to create effective learning environment in order to enhance student academic 

achievement.  

Teacher motivation impacts student test scores. However, “teachers’ attitudes and 

effectiveness can vary depending on the pay system and incentives they face. Pay structure 

is potentially an important incentive-tool in the hands of theeducation policy maker and 

proposals which link pay to teacher’s performance and then student academic achievement 

have been discussed by education managers” (Acevedo, 2009). 

Especially “private schools relate pay to teacher’s performance as measured by student 

achievement and that achievement is improved by increasing teacher’s pay. We considered 

two interpretations for this result. The first was that higher wages proxy for highly 

qualified teachers, the second was that higher wages motivate higher teacher effort” 

(Kingdon and Teal, 2007). 

 

 

Figure 48 - The effect of teacher pay on the student academic achievement (drawn from Kingdon and Teal, 

2007; Acevedo, 2009). 

As an organizational strategy, teachers’ salary affects the teachers’ attitudes toward 

teaching in the classroom. “Teacher salary influenced both change in relationship quality 

and relationship quality. Children whose teachers reported higher salaries evidenced a less 

rapid rate of decline in relationship quality and higher quality relationships” (O'Connor, 

2010). 
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Figure 49 - The effect of teacher pay on the quality of teacher-student relationships (drawn from O'Connor, 

2010). 

In school systems, Teacher pay system is decided by putting their characteristics such as 

education, number of experienced years and so on rather than their performance in the 

class. By doing that, this will not encourage teachers to show their maximum performance 

as the pay system enables little incentives to do that. “Merit pay is ‘‘results oriented” in the 

sense that compensation focuses on the production of specific student outcomes. Ideally, 

merit pay would improve the teacher workforce in two ways. First, teachers would have 

incentives to increase effort to produce specific student outcomes. Second, linking pay 

directly with classroom outcomes would encourage high-quality teachers to remain in the 

teaching” (Buddin and Zamarro, 2009).  

“Teacher pay is not significantly related to student cognitive achievement. But, there may 

be substantial efficiency gains from changing the mix of schooling inputs, perhaps through 

better incentives” (Behrman et al., 1997). 

 

3.3. PARENT DIMENSION 

“Parents contribute significantly to school effectiveness and to students’ success” 

(Rosenblatt and Peled, 2002). “Family, home structure and residential stability can 

influence parental expectations, parent–child discussion of school activities, type of school 

attended, school changing, parental involvement in school activities and parent–school 

academic contact. These factors, in turn, are strongly associated with student school 

achievement” (Güzel & Berberoglu, 2005; Huang, 2009).  

“Most of the variation in academic achievement stems from individual-level characteristics 

that are unobserved. This suggests that policies implemented in developing countries to 

stimulate improvements in human capital should not only be targeted at schools but also at 

households” (Bacolod et al., 2006). Family is an important element in the educational 

process. Salfi and Saeed (2007) quote that “family environment and parents’ involvement 
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in educational activities of their children had a positive impact on their academic 

achievement”. 

Following variables are positively related with the student academic achievement; 

1) Race/ethnicity of family (Natriello, McDill, & Pallas, 1990), 

2) Parental involvement (Goldring & Shapira, 1993; Cheung, 2009; Marlow, 2000), 

3) Socioeconomic status of the family (Griffith, 1997, Gill and Reynolds, 1999; Uline 

and Moran, 2008; Buddin and Zamarro, 2009; Huang, 2010;), 

4) Parents’ education (Griffith, 1997; Marlow, 2000; McEwan, 2003; Nguyen, 2006; 

Salfi and Saeed, 2007; Demir, 2009;), 

5) The number of books in the home (Griffith, 1997), 

6) Parental empowerment (Griffith, 1997), 

7) Parent Expectations (Gill and Reynolds, 1999), 

8) Marital Status (Gill and Reynolds, 1999), 

9) Education of family (Gill and Reynolds, 1999), 

10) Family structure (Gill and Reynolds, 1999), 

11) Parents’ trust in school (Rosenblatt et al., 2002), 

12) Mean classroom income (McEwan, 2003), 

13) Family background (Hakkinen, Kirjavainen and Usitalo, 2003), 

14) Parenting (Bruyn, Dekovic and Meijnen, 2003), 

15) Parents’ educational expectations (Ryabov and Hook, 2007; Barnard, 2004), 

16) Father involvement (McBride, Sullian, and Ho-Ho, 2005), 

17) Parental beliefs about their children’s learning (Fantuzzo, Perry and Childs, 2006), 

18) Socially,educationally and economically advantaged parents (Ryabov and Hook, 

2007), 

19) Parents’ involvement in educational activities (Salfi and Saeed, 2007),  

20) Home ownership (Demir, 2009), 

21) Mother’s occupation (Nguyen, 2006; Huang, 2010), 

22) The quality of the interactions between parents and the school (O'Connor, 2010), 

23) Parental support for children's cognitive and academic development (O'Connor, 

2010). 

 

We will discuss these variables in detail as in the following section. 
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3.3.1. Family characteristics and demographic variables 

In the literature, the effect of family on the student academic achievement takes a wide 

discussion. Parent demographic variables, parent’s education, race, ethnicity, style of 

leadership at home, parent’s expectations, family background, SES, family structure are 

the important inputs that affect the parents’ behavior towards their kids and the level of 

engagement in the education process.  

However, these variables affect the parent expectations from the students and parents’ 

beliefs about the kids’ academic and social capacities. “High parent expectations lead 

children to set high standards that result in high achievement” (Gill and Reynolds, 1999). 

High standard expectations will affect the parents’ attitudes, students’ self-efficacy and the 

level of involvement in education process. 

 

 

Figure 50- The effect of parent expectations on the expected academic standards for the students and their 

academic achievement (drawn from Gill and Reynolds, 1999). 

 

“A number of sociocultural risk factors such as race/ethnicity, SES, education of family, 

and family structure have been correlated with academic achievement” (Natriello, McDill, 

and Pallas, 1990). “Poverty, poorly educated mothers, and single-parent family structure 

that have been correlated with lower academic achievement and related school problems” 

(Gill and Reynolds, 1999). “Students’ family background and earlier academic 

achievement have a large effect on the student exam results” (Hakkinen, Kirjavainen and 

Usitalo, 2003). 
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Figure 51 - The effect of sociocultural risk factors on student academic achievement (drawn from Natriello, 

McDill, and Pallas, 1990). 

 

Some studies about the effect of families on student academic achievement focus on 

students’ previous achievement. “Prior achievement significantly predicted the academic 

achievement above and beyond the family socio-demographic variables” (Gill and 

Reynolds, 1999). The effects of socio demographic factors on prior achievement and the 

effects of this prior achievement on the expectations are shown in the Figure 52.  
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Figure 52 - Model of mediated effects on sixth-grade reading and math outcomes (Gill and Reynolds, 1999). 
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how these family characteristic variables affect the students’ academic gains. In another 

study, “the effects of family background together with parent involvement on students’ 

high school grade” are modeled in the Figure 53 (Keith et al., 1998).  

 

 

 

 

 

 

 

 

 

 

 

“Researchers have not only related parent expectations to children’s academic 

achievement, but also have found parents’ beliefs about children’s abilities to have an even 

greater influence on children’s academic achievement” (Keith et al., 1998). Positive beliefs 

create a learning environment at home and considerable effect on the academic 

achievement.  

 

 

Figure 54 - The effect of parent’s positive beliefs about their kids on the student academic achievement 

(drawn from Keith et al., 1998). 

 

Another research in the literature emphasizes the linear relations between parenting, “goal 

orientations, behaviour and school success. The model that shows the relation between the 
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Figure 53 - Model of the effects of parent involvement on students’ high school grade (Keith et al., 1998). 
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parenting, goal orientation, behavior and success” are given in the Figure 55 (Bruyn, 

Dekovic and Meijnen, 2003). 

 

 

Figure 55 - Path model that shows “relationships among parenting, goal orientations, classroom behavior and 

GPA” (Bruyn, Dekovic and Meijnen, 2003). 

 

“An important question for researchers and educators is how these individual social 

cognitive (i.e., goal orientations) and behavioral (i.e., classroom behavior) characteristics 

conducive to school success come about” (Bruyn, Dekovic and Meijnen, 2003). Most of 

the studies in the literature mainly focus on the role of parenting on school success looking 

at student GPA and they couldn’t work on parent’s effect on a student’s social, cognitive 

and affective progress.  

 

Figure 56 – The effect of parenting on student academic achievement (drawn from Bruyn, Dekovic and 

Meijnen, 2003). 

 

 

Another issue that affects the learning environment at home is the parents’ attitudes 

towards to students’ certain outputs. Parents sometimes may prefer strict type of behavior 

to enforce the kids to academic achievement. But there are some negative evidences about 

this type of behavior. In the literature, “the use of negative authoritarian control, and 
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frequent use of punishment are negatively associated with academic success. They may 

inhibit positive goal orientation and instrumental competence. This kind of strict control is 

an increasingly developmentally inappropriate way of disciplining adolescents. 

Adolescents who are exposed to coercive and hostile parenting are more likely to develop 

external rather than internal motivation and to show less competent behavior in the 

classroom” (Pettit, Bates, & Dodge, 1997).  

Instead of using punishment feedback more among parents, “parents of well adjusted 

adolescents tend to use more democratic means of control and allow their adolescents to 

make their own decisions, but at the same time tend to carefully supervise and monitor 

their child’s activities” (Bruyn, Dekovic and Meijnen, 2003).  

“Lack of clear rules, consistent discipline, and supervision have been linked to lower 

academic performance, as well as school motivation and behavioral competence in the 

classroom” (Aunola, Stattin, & Nurmi, 2000).  

Therefore, “it is expected that more positive ways of providing guidance would be 

associated with increased levels of academic and social goal orientation and academic 

success. Parenting would directly affect children’s individual characteristics (goal 

orientation and behavior) and adolescents’ academic achievement in the first year of 

secondary school. In addition, we expected part of ‘‘parenting effects’’ upon school 

success to be indirect, mediated by children’s goal orientations and classroom behavior” 

(Bruyn, Dekovic and Meijnen, 2003). 

 

Figure 57 - The negative effect of clearity of rules, consistent discipline and level of supervision on student 

academic achievement (drawn from Aunola, Stattin and Nurmi, 2000). 
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3.3.2. Parent involvement 

Since the parent contribution is important for academic achievement, “factors affecting the 

level and content of parent involvement are of particular importance” (Rosenblatt and 

Peled, 2002). “Numerous studies have documented the increasing parent involvement and 

participation in the schools and educational activities of their children. Global educational 

views of parents are likely to be reflected in their expectations regarding school goals” 

(Tatar and Horenczyk, 2000). There is a strong relation between the rise in the parent 

involvement and the rise in the parent expectations from their kids. 

Parental involvement gains so much importance that especially for “high poverty schools 

to improve student academic achievement is a focus on efforts to involve parents in 

helping students meet standards. This is considered as prime strategy. Changing 

instructional practice and monitoring student progress regularly are considered as other 

strategies” (DiPaola et al., 2005). 

“Parent involvement in the early years has been associated with children’s academic 

performance and greater social competence” (Kohl, Lengua and McMahon, 2000; 

Fantuzzo, Perry and Childs, 2006). “Family environment and parents’ involvement in 

educational activities of their children had a positive impact on their academic 

achievement” (Salfi and Saeed, 2007). However, parental beliefs and expectations about 

their children’s learning are strongly related to children’s beliefs about their own 

competencies, as well as their academic achievement” (Fantuzzo, Perry and Childs, 2006). 

 

 

Figure 58 - The effect of parent involvement on student academic achievement (drawn fromKohl, Lengua 

and McMahon, 2000; Fantuzzo, Perry and Childs, 2006; Salfi and Saeed, 2007). 

 

“Research supports the contention that bridging strategies that actively engage parents in 

the life of the school have positive consequences for the school” (Rosenblatt and Peled, 

2002). Parental involvement is related to student achievement. Therefore, “parent 

involvement has been one of the most prominent indicators of school effectiveness. 
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Parental involvement contributes to educational outcomes such as improved student 

academic achievement and motivation” (Salfi and Saeed, 2007). 

Furthermore, “parent empowerment is expected to contribute to the effectiveness of 

parental involvement and has been reported to contribute to better parent-school 

relationships. If parents perceived their school’s climate as positive, being empowered by 

school led to increased involvement. A study conducted in Israeli schools similarly showed 

that parent empowerment led to higher involvement and contributed to higher parent 

satisfaction with school. Parents’ trust in school is likely to lead to cooperation-based 

involvement. Trust is less likely to lead to conflict-based involvement” (Rosenblatt and 

Peled, 2002). 

 

 

Figure 59 - The effect of parent empowerment on parent-school relationships and parent satisfaction (drawn 

from Rosenblatt and Peled, 2002). 

 

As an extensive focus on parent involvement, we see the effects of father involvement on 

student academic achievement in the literature. The findings partially supports for “a 

model outlining father involvement in school activities as a mediator of the relationship 

between contextual factors and children’s school achievement” (McBride, Sullian, and Ho-

Ho, 2005). Simplified model is given in the Figure 60. 

“Due to the increased attention and interest by policymakers in parent participation and 

educational outcomes, more recent studies have focused on understanding the factors that 

predict and shape the extent and quality of parent involvement” (McBride, Sullian, and 

Ho-Ho, 2005). 
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A programmatic research (Fantuzzo, Perry and Childs, 2006) on parent involvement has 

focused on understanding: 

a) “the nature of home and school contacts”; 

b) “challenges and risks to parent involvement efforts”; 

c) “school practices that encourage parent involvement”. 

“Empirical research investigating the nature of contact between families and schools has 

primarily emphasized home involvement and school involvement; both have been shown 

to have positive associations with child outcomes. Home involvement refers to providing a 

learning environment for the child at home and encouraging educational activities at home 

and in the community” (Fantuzzo, Perry and Childs, 2006). 

 

 

Figure 61 - The effect of parent home involvement on student academic achievement (drawn from Fantuzzo, 

Perry and Childs, 2006). 

 

Based on empirical researches, school involvement directly affects school outcomes. 

“Children whose parents show high levels of involvement at the school demonstrate 

greater levels of social competency, higher levels of adaptive behavior and early basic 

school skills, greater academic achievement in math and reading and higher rates of school 

completion” (Fantuzzo, Perry and Childs, 2006).  
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Figure 60 - Simplified Model (McBride, Sullian and Ho-Ho, 2005). 
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“Students whose families are more knowledgeable, supportive, and involved in their 

education performance better academically and exhibit more positive attitudes toward 

school, have higher expectations, and exhibit more positive behaviors” (Seitsingeret.al., 

2008). At the same time, “parent involvement in school is an important component in early 

childhood education to help promote long-term effects” (Barnard, 2004). 

 

Figure 62 - The effect of parent involvement on some parameters regarding with student dimension (drawn 

from Fantuzzo, Perry and Childs, 2006). 

 

Furthermore, a research has shown that “parent involvement and collaboration efforts are 

most important in schools serving culturally diverse and low-income populations” 

(Fantuzzo, Perry and Childs, 2006). “Cultural differences have been recognized in terms of 

what families expect of schools. For example, one study found that African American and 

Hispanic parents tend to believe that school involvement efforts should be initiated by 

school staff” (Fantuzzo, Perry and Childs, 2006). 

“School, principal, and teacher practices are more important than parent characteristics 

(e.g. poverty level, minority status, education level) in getting families involved at school 

and in influencing levels of family–school contact” (Fantuzzo, Perry and Childs, 2006). 

“School administrators have an opportunity to create bi-directional communication to 

foster genuine parent involvement” (Christenson and Sheridan, 2001). 
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Figure 63 - The effect of school principal and teacher practices on the level of family-school contact (drawn 

from Fantuzzo, Perry and Childs, 2006). 

 

“Our prior research indicated that students who reported higher frequency of family 

rewards for their school studies received lower grades than their classmates. This may be 

due to a tendency of middle schools to more often contact parents of students who may be 

having difficulty in school. However, academic performance was positively and 

moderately associated with school efforts to contact parents” (Seitsinger et al., 2008). 

 

Figure 64 - The effect of school efforts to contact parents on the student’s academic performance (drawn 

fromSeitsinger et al., 2008). 

 

“Teacher attitudes toward parent involvement at the middle school level as well as their 

practices were more similar to teachers at the elementary school level than to high schools. 

When middle school teachers do more often reach out to parents, students' levels of 

academic adjustment were significantly better as reflected by students reporting higher 

levels of academic efficacy, aspirations and expectations. They also reported their families 

were more engaged in supporting their education” (Seitsinger et al., 2008). 

“Teachers also reported viewing those students who self-reported higher levels of 

academic adjustment as having higher academic potential. Knowledgeable and involved 

parents are critical to student success. By providing families with information about their 

children, ways to engage with the students in schooling and about the availability of health 

and social services, teachers and schools can help parents better support their student's 

learning. The use of this measure as part of a school improvement assessment may lead to 
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a better understanding of schools' current efforts to engage parents and progress in this 

area” (Seitsinger et al., 2008). 

3.3.2.1. Dimensions of parent involvement 

Grolnick and Slowiaczek (1994) have emphasized “parent involvement in three different 

ways”: 

1) “behavioral” 

2) “cognitive intellectual” 

3) “personal” 

Behavioral involvement means parent participation whether at home or at school such as 

helping homework at home or meeting with teachers at school. Cognitive intellectual 

means to discuss the topics with their children. Personal involvement is to be always 

informed about the progress of children socially or academically. 

Eccles and colleagues (Eccles & Harold, 1996) “delineated five dimensions of parent-

initiated involvement in their Michigan Childhood and Beyond Study”: 

a) “monitoring (how parents respond to the teacher’s requests for helping their 

children with school work such as checking homework or listening to them read)”; 

b) “volunteering (parents’ level of participation in activities at school)”; 

c) “involvement (parents’ involvement in their children’s daily activities related to 

homework)”; 

d) “contacting the school about their children’s progress”; and 

e) “contacting the school to find out how to give extra help”.  

 

Epstein (1995) “outlined six dimensions of parent–school partnerships that focus on the 

school’s role in fostering these relationships”. These are: 

a) “parenting (helping families provide home-based support for learning)”; 

b) “communicating (designing effective school–home communication about 

schoolprograms and progress)”; 

c) “volunteering (recruiting and organizing parents to support school goals and child 

development)”; 

d) “learning at home (providing information to families to help students at home for 

their homework)”; 
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e) “decision making (including parents in school decisions, developing parent leaders 

andrepresentatives)”; and 

f) “collaborating with the community (integrating community resources and services 

to strengthen school programs, family practices, and student development)”. 

In addition to them, “a number of factors may influence parental motivation for 

involvement in their child's education” (Hoover-Dempsey et al., 2005), for example  

a) “their belief that they should be involved and that such involvement will positively 

effect their child's learning” 

b) “life contexts allow for involvement” 

c) “responses to outreach efforts from teachers and schools” 

According to the model created by Kohl, Lengua and McMahon (2000), there are six 

parent involvement factors: 

a) “Parent–Teacher Contact” 

b) “Parent Involvement at School” 

c) “Quality of Parent–Teacher Relationship” 

d) “Teacher’s Perception of the Parent” 

e) “Parent Involvement at Home” 

f) “Parent Endorsement of School” 

“The relations among 3 specific family and demographic risk factors—parental education 

level, maternal depression, and single-parent status—and these 6 Parent Involvement 

factors” were shown in the Figure 65.  
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Figure 65- Model that illustrates “differential pattern of prediction between family and demographic risk 

factors and parent involvement factors” (Kohl, Lengua and McMahon, 2000). 

3.3.2.2. Reasons for parent involvement 

Hoover-Dempsey and Sandler (1995) suggest that “parents become involved for three 

major reasons”; 

a) “their personal construction of the parental role”; 

b) “their personal sense of efficacy for helping children succeed in school”; and 

c) “their reaction to the opportunities and demand characteristics presented by both 

theirchildren and their children’s schools”. 

Self-efficacy is the strong one among them. In the literature, there is a correlation found 

between self-efficacy beliefs and student’s effort. So, “parents who feel that they might 

have a positive impact on their children’s school experience would more readily become 
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involved and implement strategies to help their children succeed. Conversely, those parents 

who have a low sense of efficacy might feel that their involvement would have no effect on 

their children’s success in school, resulting in minimal involvement” (Hoover-Dempsey 

and Sandler, 1995). 

3.3.2.3. Factors that affect the parent involvement 

“Current studies have identified and documented a range of factors that influence parent 

involvement “(McBride, Sullian, Ho-Ho, 2005), including  

1. “Family factors such as socioeconomic status, race and ethnicity, family structure, 

level of parent education, maternal employment etc.” 

2. “School factors such as school setting, the size, academic focus, climate, school 

governance, school characteristics and policies, teacher practices etc.” 

3. “Community factors such as families living in low-income communities, cultural 

traditions etc.” 

3.3.2.3.1. Family factors 

“Many family and demographic factors such as ethnicity, family composition, income, 

education level, and work status are associated with Parent Involvement” (Kohl et al., 

2000). “Parents’ education, as well as other socioeconomic and demographic factors, such 

as marital status, employment, and income level, predicted their amount of participation in 

their children’s educational experiences” (Parker et al., 2001). 

a) Parent Education: Kohl et al. (2000) emphasized that “better-educated parents are 

more involved at school and at home”. “Mothers with higher intellectual 

confidence and achievement motivation were more involved in their children’s 

education” (Parker et al., 2001). “Parents with a higher income and more education 

maintain tighter relations with school than lower-class parents” (Telem and Pinto, 

2006). 

 

 
Figure 66 - The effect of parent education on parent involvement, drawn from (Kohl et al., 2000). 
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b) Income: “Greater family income was associated with greater involvement in all 

aspects of children’s schooling for both fathers and mothers, as well as with greater 

academic achievement for children” (McBride et al, 2005). “High SES parents tend 

to be more involved in school. It is related to parents’ resource availability and 

accessibility” (Rosenblatt and Peled, 2002). Huang (2010) also emphasized that: “It 

is known that socioeconomic factors bear a strong relation to academic 

achievement. SES remains as probably one of the most commonly used contextual 

variables in education research. SES is a strong predictor of student academic 

achievement” (Hoy, 2012). 

 
Figure 67 - The effect of family income on parent involvement and student academic achievement 

(drawn from McBride et al., 2005). 

 

c) Hours of Employment: More hours of employment have negative effects on level 

of involvement. However, “changes in family composition, such as having a baby 

or getting divorced, also were perceived barriers to parent involvement” (Parker et 

al, 2001). 

 
Figure 68 - The effect of hours of parents’ employment on their involvement (drawn from Parker et 

al., 2001). 

 

d) Single Parent: “Single-parent status is also important for parent involvement. In 

several studies, teachers reported lower levels of school involvement for single 

parents” (Kohl et al, 2000). Single parents naturally have fewer resources such as 

money, social support, and time to invest in their child’s education and 

development. Therefore, “single-parent status is a marker of multiple risks that may 

influence a parent’s likelihood of being involved in school or with the child 

directly” (Kohl et al., 2000). 
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Figure 69 - The effect of parent status on the parent involvement (drawn from Kohl et al., 2000). 

 

e) Maternal Depression: “Depressed mothers often view their parenting roles less 

positively and may have less energy, motivation, and confidence to be involved 

either with their children directly or with school personnel” (Kohl et al., 2000). 

 

 
Figure 70 - The effect of maternal depression of parents on parent involvement (drawn from Kohl et 

al., 2000). 

 

f) Ethnicity: Ethnic or racial minority status causes lower level of parent 

involvement. Kohl et al. (2000) found that “minority status was associated with a 

decrease in the amount and quality of Parent Involvement by teacher report. Moles 

(1993) wrote of “disadvantaged parents”—those with low income and minority 

status—having less involvement in school by teacher report”.  

 

 
Figure 71 - The effect of school raciality and ethnicity on the parent involvement (drawn from Kohl 

et al., 2000). 

 

g) Satisfaction: Under closer home-school relationships, “parents may be more 

committed to schools they have chosen. Typically, parents are highly satisfied and 

tend to be involved in their children’s education” (Hausman and Goldring, 2000). 
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Figure 72 - The effect of parent satisfaction on parent involvement (drawn from Hausman and 

Goldring, 2000). 

 

3.3.2.3.2. School factors 

Parent involvement is linked with the school climate. There are five ethical climates such 

ascaring, instrumental, rules, law-and-code and independence. “The caring climate was 

most related to high effectiveness. A school climate characterized by caring for parents as 

well as students was related to increased parental involvement. Conceptual model of the 

associations among ethical climate, parent influence, trust and parent involvement” 

(Rosenblatt and Peled, 2002) is given in the Figure 73. 

 

Figure 73 – “Conceptual model of the associiations among ethical climate, parent influence, trust and parent 

involvement” (Rosenblatt and Peled, 2002). 

 

In addition to school ethical climate, “school characteristics and policies have also proved 

to shape parent involvement. Issues associated with the type of school setting (urban, rural, 

suburban, private or public), the size, academic focus, climate, school governance, 

teachers” and sense of community affect the ways in which parents participate (McBride, 

Sullian, Ho-Ho, 2005).  
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Figure 74 - The effect of school climate, school characteristics and policies on the parent involvement (drawn 

from McBride, Sullian and Ho-Ho, 2005). 

 

Raccah and Ainhoren (2009) “suggested a classification of four types of school governance 

based on parents’ and teachers’ empowerment and affect the effectiveness of parent 

involvement”: 

1) “Bureaucratic: Low teacher and parent participation; in this traditional mode 

ofgovernance, the parents’ role in schools is passive while teachers maintain 

classroom autonomy”. 

2) “Teacher’s professionalism: High teacher empowerment and low parent 

participation; in this type of school governance, teachers’ power is based on their 

expertise, and theyare perceived as knowing what is best for students”. 

3) “Parent Empowerment: It is defined as active parental involvement in school and 

lowteacher empowerment. As under this mode of governance parents challenge 

schoolpractice, teachers may lose respectability and credibility, thus weakening 

their positionin school”. 

4) “Partnership: Parents and teachers are both highly empowered. This last mode 

isassumed to contribute to school effectiveness and quality. This mode has been 

foundto contribute to teachers and students alike and improve school attainments”. 
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Figure 75 - The effect of school governance mode on parent involvement (drawn from Raccah and 

Ainhoren, 2009). 

 

As the teachers know, parents contribute to the work of teachers. In the bureaucratic 

structured school systems, teachers allow parent involvement to some extent but they do 

not want them to interfere the professional side of the school. At that perspective they 

show a level of resistace against parent involvement. At the other types of school 

governance modes, teachers are welcome parents and assess them as an important 

contributor to the school community.  

“Teachers’ attitudes toward parents vary according to school governance mode. As 

expected, the most resistant and negative attitudes to parents surfaced in schools where 

parents were empowered. Ambivalent attitudes characterized teachers at professional and 

bureaucratic schools, and positive attitudes were typical of teachers at schools with 

partnership governance” (Raccah and Ainhoren, 2009). 

In addition to the effect of school governance mode on parent involvement, another 

important factor that encourages parent participation is teacher practices. “The school and 

teacher’s role in facilitating parental involvement and providing a clear understanding of 

their children’s reading achievement and development are critical. Parents in the study had 

a range of experiences with their children’s schools and developed strong opinions 

regarding the quality of their children’s schooling” (Fletcher, Greenwood and Parkhill, 

2009). 
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Figure 76 - The effect of teacher practices on parent involvement (drawn from Fletcher, Greenwood and 

Parkhill, 2009). 

 

“An important policy implication of the research reported here is to look not only at the 

elements needed for more successful parent-teacher partnerships, but also at how other 

reforms individually and together, threaten the possibilities for partnership by undermining 

teachers' sense of professional confidence and security, and by overloading them with 

other reform obligations” (Lasky, 2000). 

As Figure 77 indicates, “each of these elements moves through and impacts the other. 

Teacher-parent interaction is at the center, as this is the focus of this analysis. The bi-

directional arrows indicate that these outer elements shape and frame parent-teacher 

interaction, yet changes in interaction patterns can also reshape notions of culture, power 

and moral purpose. These are interconnected, inseparable elements of human interaction” 

(Lasky, 2000). 

 

Figure 77 – “Cross-correlational model for emotional influences on parent-teacher interactions” (Lasky, 

2000). 

 

On the other hand, “parental involvement in children's academic achievement and in 

schooling in general, and their expectations of teachers in particular, seem to affect the 

teachers themselves, as reflected in their reports on work-stress. A study of Australian 
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teachers revealed differences between teachers working in primary and secondary schools; 

the former reported greater stress in their interactions with parents as compared with 

secondary-school teachers, this discrepancy being attributed to the greater involvement of 

parents in lower grades” (Tatar and Horenczyk, 2000). 

Salfi and Saeed (2007) took “an approach arguing that a culture of respect between 

parents, students, and teachers was necessary for parental involvement. This culture comes 

from parents and teachers knowing each other personally, and is, therefore, more likely to 

develop in smaller schools”.  

“Administrators in small schools relied more heavily on verbal communications and held 

more conferences with parents than administrators in large schools. The findings of this 

study also support this claim of researchers as parents were frequently involved in school 

activities and they could check their children’s progress easily in smaller schools as 

compared to larger schools” (Salfi and Saeed, 2007). 

The efforts to integrate the parents with the education process can be thought as important 

bridging attempt to the external environment. Managers want to know parents expectations 

and benefit them for the academic achievement of their kids.  

“When guided by open systems theory however, principals view the elements of their 

external environment quite differently. They recognize the interdependence that schools 

share with their environments and the uncertainty within those environments makes 

increasing coordination and information flow, thereby creating a symbiotic 

interdependence. This dependence on the external environment for resources and support 

creates a milieu in which alliances are critical for goal attainment, student achievement and 

even survival” (DiPaola et al., 2005). 

As a consequence, “they build bridges and attempt to forge alliances with parents and 

community members. These competing theories impact the behaviors of principals in 

contrasting ways and shape their attitudes about their external environments. Bridging 

strategies such as encouraging parents to involve in educational process, appear to be the 

more productive when it comes to fostering student achievement” (DiPaola et al., 2005). 

“Principals use coalition building that is aimed at fostering cooperation between the school 

and the parents when the principal and parents work together to achieve common goals. 

Principals view parents as important allies who share similar aims and interests and seek to 
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involve them. Principals also work with groups whoseaims may be incongruent with the 

schools, and seek to influence them by bringing them into alignment with the school’s 

missions and goals” (DiPaola et al., 2005). 

As a result, firstly, “redesigning school governance is a challenge for head teachers to form 

new patterns of collaboration and empowerment of teachers and the community at large. 

Second, teachers need to know more about parental involvement and its contribution to 

students, teachers, and the school organization. They need to modify their attitudes toward 

parents and learn how to work effectively with them. Third, parents’ role in schools should 

be redesigned to lead to better collaboration with teachers and principals” (Raccah and 

Ainhoren, 2009). 

For that purpose, “parents should be encouraged to learn how to take an active and 

constructive part in schools. In order to achieve a fruitful collaboration at the school site 

between parents, teachers, and head teachers, partnership programs and practices should be 

implemented and developed at schools” (Raccah and Ainhoren, 2009). 

3.3.2.3.3. Community factors 

“Community conditions can impede parent involvement in school. Families living in low-

income communities typically have less access to resources to support their children’s 

educational aspirations and are reluctant to form relationships to school. However, 

individual family practices and cultural traditions influence the success of some children 

despite community conditions” (McBride, Sullian, Ho-Ho, 2005).  

3.3.2.4. Quality of parent involvement 

The quality of parent involvement is an important component of Parent Involvement. Kohl 

and colleagues (Kohl et al., 2000) found “the quality of the relationship to be more 

strongly associated with child outcomes than the amount of parent–teacher contact”. To 

measure the quality of Parent involvement, these are three dimensions’; 

1. “The quality of the relationship between parent and teacher” 

2. “The teacher’s perception of the parent’s value of education” 

3. “The parent’s satisfaction with the child’s school” 
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3.3.2.5. Parental involvement and student outcomes 

“Parent involvement may be a method of improving students’ learning” (Keith et al., 

1998). “A significant body of research indicates that, when parents participate in their 

children’s education, the result is an improvement in student achievement and student 

attitude” (McBride, Sullian and Ho-Ho, 2005).  

“Increased attendance, fewer discipline problems, and higher aspirations have been 

correlated with parent involvement. Studies have documented that, when parents are 

involved in school, they gain a clearer understanding of what is expected of their children 

and how they can work with their children and teachers to enhance their children’s 

educational experience” (Dauber & Epstein, 1993).  

Some researches have indicated that, “when parents are involved in their children’s school, 

they send strong and consistent messages to them that education is valuable and important. 

Such messages positively impact children’s learning and social development” (McBride, 

Sullian and Ho-Ho, 2005). 

 

Figure 78 - The effect of Parent involvement on student’s learning and social development (drawn 

fromMcBride, Sullian and Ho-Ho, 2005). 

 

“Greater parent involvement in school-aged children’s learning has positive effects on 

school performance, including greater cognitive development and higher academic 

achievement. At a young age, children’s behavior at home, school readiness, and 

adaptation to elementary school are positively affected by parents’ greater participation” 

(Parker et al., 2001). 
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Figure 79 - The effect of parent involvement on student’s school performance (drawn from Parker et al., 

2001). 

 

“Parental involvement in academic activities is an important contributor to children's 

school achievement. Parental involvement could thus be promoted by providing parents 

with opportunities and incentives for engagement in school activities, assuming that this 

will lead to further involvement through the strengthening of their positive attitudes and 

expectations” (Tatar and Horenczyk, 2000). 

“Parents’ attitudes and understanding of reading development play a key role in 

influencing their children’s achievement in and attitude to reading. If educators are trying 

to tease out the factors that support reading achievement, parents need to be part of the 

important puzzle. This critical role that parents play in the development of their children’s 

attitudes towards and achievement in reading allow us, by listening to these voices, to gain 

a better understanding of how we can work together to further enhance children’s reading” 

(Fletcher et al., 2009).  

“Parents’ reading motivation and attitudes towards reading can impact on their children’s 

attitudes and achievement in reading, reading comprehension and spelling” (Fletcher et al., 

2009). Rutter and Maughan (2002) have also emphasized the importance of parental 

support for children’s learning and attaintment. 
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3.4. SCHOOL DIMENSION 

There are so many couples of interactions between students, teachers, and administrators in 

a school environment. These interactions affect the learning process in school. 

Salfi and Saeed (2007) state as “school, teacher, pupil and parent all affect the teaching 

learning discourse. It is imperative that these factors should properly function for the 

quality of education. Although educational researchers and policy makers consider a 

number of variables in operationalizing quality of education, thus the ultimate criterion for 

assessing the effectiveness of any school is the extent to which it improves the academic 

achievement of the students”. 

“Hundreds of empirical studies have investigated the determinants of greater learning and 

whether school- and teacher-related resources have a measurable impact on student 

academic achievement” (Huang, 2010). “Previous research on school effects indicates that 

schools’ structures (e.g. size and grade configurations; tracking or other ability grouping, 

course scheduling), academic organization (e.g. academic norms and expectations, quality 

of classroom learning experiences and student support mechanisms), policies (e.g. 

discipline, attendance, and grade retention), and resources contribute in various ways to 

student academic success or failure” (Heck and Mahoe, 2010). 

 

From the general perspective in the literature, following variables are mentioned as a 

contributor to student academic achievement; 

1) School Characteristics (smaller student populations, school size, classroom sizes, 

teacher–student ratio, teacher education, teacher experience, teacher quality, 

teacher salary, location, physical resources, school SES composition, school racial 

composition) 

2) School Culture (Positive school culture, school prestige, principal’s leadership 

style, monetary rewards, better working conditions for teacher, parental 

encouragement, learning environment and culture, principals’ and teachers’ 

leadership style) 

3) School Climate (open school, humanistic school, collective trust, academic 

emphasis, collective efficacy, academic optimism) 

4) School Quality (Financial resources, pupil quality, teachers’ qualifications, 
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teacher training, school infrastructure, prior achievements of the school) 

5) School Structure (flexible or rigid structure) 

6) School Leadership (transformational form of leadership, innovative school, 

supportive leadership, collegial leadership) 

7) School Investment (teaching expenditure, expenditure per pupil) 

8) School Physical Environment (building quality, newer buildings, improved 

lighting, thermal comfort, indoor air quality, science laboratories, libraries, 

building age, climate control, design classifications, overall impression) 

9) School Social Environment (teacher attitudes, behaviors, and performance, 

constructive relationship with the community) 

We will discuss the effect of those on student academic achievement in more detail. 

3.4.1. School characteristics 

“School structural characteristics, such as smaller student populations, classroom sizes, and 

student-faculty ratios, have been associated with more effective learning environments and 

higher student achievement” (Stockard and Mayberry, 1992).  

 

Figure 80 - The effect of school structural characteristics on student academic achievement (drawn from 

Stockard and Mayberry, 1992). 

 

“Numerous studies have attempted to identify the importance of different school 

characteristics including student/teacher ratio, teacher education, teacher experience, 

teacher quality, teacher salary, expenditure per pupil, facilities in the production of 

cognitive achievement. Most of the school effects are correlated with student exposure to 

teachers, as indicated by teacher student ratios, and with teacher quality” (Behrman et al., 

1997). 
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“The linear combination of family, student and school characteristics is significantly 

related to academic achievement. Teacher–student ratio, in-service teacher training and 

teacher’s level of education independently had significant effects on academic 

achievement, whereas school facilities and class size have significant effects on 

achievement” (Demir, 2009). 

 

Figure 81 - The effect of teacher characteristics in school context on student academic achievement (drawn 

from Demir, 2009). 

 

School size is the mostly mentioned one of the most important school characteristics in the 

literature. There was a significant correlation between school size and student success.  

“Small schools revealed positive school culture and performed better than medium and 

large schools. The smaller schools had better and positive school culture in comparison to 

medium or average and larger schools. This may be due to this fact that in smaller schools 

teachers were well prepared to teach their subjects; their behaviour was more caring with 

the students; they shared ideas and material; respect and support each other” (Salfi and 

Saeed, 2007).  

 

Figure 82 - The effect of school size on student academic achievemet (drawn from Salfi and Saeed, 2007). 

In addition, “Pittman and Haughwout (1987) found that smaller school size is to be 

strongly correlated with a composite measure of school climate including student 

participation, interaction with faculty, sense of cohesion and infrequent discipline 
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problems”. Tucker (1997) has claimed that “small schools have a better learning climate 

than large schools because in smaller schools there is a greater likelihood that faculty and 

students know each other”.  

 

Figure 83 - The effect of school size on school climate and activities (drawn from Pittman and Haughwout, 

1987). 

 

Moreover, Silins and Murray (2000) have emphasized “the importance of school sector, 

type and size of school, along with the more dynamic or contextual influences of 

leadership (transformational and transactional), school organisation (related to curriculum, 

teacher development and school climate) on student’s academic achievement”. 

 

Figure 84 - The importance of school sector on student academic achievement (drawn from Silins and 

Murray, 2000). 

 

On the other hand, Teacher–student ratio is linked with student academic achievement. It 

also indicates the school and relationship quality. Since educational process is a dynamic 

process, focusing only on teacher-student ratio would be confusing about deciding the 

variables that affect the student’s academic achievement.  
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“Teacher quality has much greater affects on variations in achievement than differences in 

class size and smaller teacher-student ratio. Students performed significantly better in 

schools where teachers had a higher than average level of education (Demir, 2009). 

However, without denying the importance of a lower student-teacher ratio, our results 

suggest that an equally effective policy could rely on improving teacher quality rather than 

increasing the number of teachers” (Bedi, 1997). 

 

Figure 85 - The effect of teacher-student ratio on student academic achievement (drawn from Demir, 2009). 

 

Additionally, “school characteristics such as location, resource differences and endogenous 

social interactions have an impact on the school environment, student educational norms 

and goals, which in turn influence both student achievement and eventual educational 

attainment” (Huang, 2009). 

School structural composition also affects the students’ achievement and growth. “Parents 

from middle- and high-socioeconomic backgrounds are more likely to participate in their 

children’s education than parents from low socioeconomic backgrounds” (Ryabov and 

Hook, 2007). Academic achievement is associated with school SES and minority 

composition  

“As expected, academic achievement in schools increases with average school SES and 

decreases with the percentage of minority enrollment. The results show that the average 

SES in a school is a stronger predictor of GPA” (Ryabov and Hook, 2007). School racial 

composition have littleeffect on academic achievement, but socioeconomic composition 

does. 

 

Figure 86 - The effect of socio-economic background of the school on student academic achievement (drawn 

from Ryabov and Hook, 2007). 
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3.4.2. School culture 

The term culture is generally considered as the combination of shared values, symbols and 

beliefs among society members. Deal and Peterson (1990) includes in culture “deep pattern 

of values, beliefs, and traditions that have been formed over the course of the school’s 

history”. In view of McBrien and Brandt (1997), “school culture and climate refers to the 

sum of values, culture, safety practices, and organizational structures within a school that 

cause it to function and react in particular ways”.  

Salfi and Saeed (2007) define school culture as “the commonly held beliefs of teachers, 

students and principals”. They implied that “school culture is the beliefs, attitudes, and 

behaviours that characterize a school”. They state also “a school culture is a complex 

pattern of norms, attitudes, beliefs, behaviours, values, ceremonies, traditions, and myths 

that are deeply ingrained in the very core of the organization”.  

In different words, “Culture is very important for an organization as it affects significantly 

every aspect of it, such as stability, cohesion, unity and ability for adjustments in an 

organization. In particular, researchers have accumulated some compelling evidence in 

support of the proposition that school culture influences school outcomes” (Kythreotis et 

al, 2010).  

Motivated teachers can contribute more to the positive environment of a school. Salfi and 

Saeed (2007) mentioned that “students’ performance is better than other schools that had 

no such positive school culture characteristics”. In addition, Erpelding (1999) and Hirase 

(2000) found that “schools with a positive climate had higher academic achievement of 

students”. 

 

Figure 87 - The effect of school culture on student academic achievement (drawn from Salfi and Saeed, 

2007; Erpelding, 1999; Hirase, 2000). 

 

“Other studies have also reported great positive effects of school climate, especially the 

teacher–student relationship, on student achievement and attitude towards school” (Demir, 

2009; Silins and Murray, 2000). So many school culture factors have a strong relationship 
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with student academic achievement. Deal and Peterson (1999) state “school’s culture is 

one of the important factors that influences academic achievement of students”. 

Bulach et al. (1995) have implied the importance of school culture on academic 

achievement that “a significant difference in students’ achievement between schools with a 

good school climate and those with a poor school climate”. Saeed (1997) has found that 

“school prestige, principal’s leadership style, monetary rewards, better working conditions 

for teacher, and parental encouragement were major predictors for secondary school 

teachers’ job satisfaction which in turn had a positive impact on students’ learning”.  

 

Figure 88 - The effect of school climate on students’ Learning (drawn fromSaeed, 1997). 

 

“The schools with better facilities, learning environment, in other words, schools with 

positive culture, performed better than schools in which culture was average or below 

average. It was most probably due to better physical facilities, teachers’ individual 

attention upon them, head teachers’ good management and supervision, parental 

encouragement, or other such factors that promote school culture” (Salfi and Saeed, 2007). 
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Figure 89 - The effect of school positive culture on students’ school performance (drawn from Salfi and 

Saeed, 2007). 

 

“The existence of several cultures at the school level has already been recognized” (Maehr 

and Midgley, 1996). The most important aspect of the school culture is the one which 

relates with learning. In other words, school learning culture is one of the important factors 

among school parameters to enhance academic achievement. But, there are less studies on 

it in the literature. 

Barnett et al. (1999) is the one researcher to shot the effect of social learning culture on 

academic achievement. According to them, “this study used a model proposed by Midgley 

et al. (1996), who developed an instrument measuring school learning culture and student 

motivation. Learning culture is the particular set of perceptions, thoughts and beliefs that 

have been found to be critical in determining motivation and student learning”.  

“There are many dimensions in their model that were related to school learning culture 

such asacademic emphasis, academic efficiency, academic novelty, cheating behavior, 

disruptive behavior and success” (Maehr and Midgley, 1996). 

Five factors are mentioned about creating school learning culture effectively (Silins and 

Mulford, 2002). These are; 

1. “the level of teacher learning in teams or whole staff” 

2. “the extent to which their work is valued” 

3. “the level of leadership satisfaction” 

4. “the extent to which transformational leadership practices are evident”; and 

5. “the extent that resources are perceived as sufficient for learning to occur”. 
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“Learning is enhanced when the work of staff is recognised and their contributions valued. 

Teacher satisfaction with the school leadership team is a significant predictor of the extent 

of teacher involvement and engagement with the school and learning” (Silins and Mulford, 

2002). Learning atmosphere enourmously encourages teachers work hard in the class.  

 

Figure 90 - The effect of factors necessary to create school learning climate (drawn from Silins and Mulford, 

2002). 

 

Moreover, principals’ and teachers’ leadership style have effects on students achievement. 

Principal’s Leadership Style creates an organizational culture in the school and teacher’s 

leadership style creates a learning culture in the classroom. Together with students’ 

characteristics (student’s prior knowledge, gender and SES), they have an influence on 

student’s academic achievement. “The model of the relationships among leadership, 

culture and student achievement” (Kythreotis, Pashiardis and Kyriakides, 2010) is shown 

in the Figure 91. 
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Figure 91 – “The model of the relationships among leadership, culture and student achievement” (Kythreotis, 

Pashiardis and Kyriakides, 2010). 

 

Figure 92 reveals that “the principals’ structural frame, the principals’ effectiveness as 

managers and the teachers’ commitment are the three variables at the school level that 

affect the three variables at classroom level, which are the personal achievement goal 

orientations, the classroom performance-goal structure and the academic emphasis. 

Commitment to the school, which is one variable of organizational culture, has a positive 

effect on academic emphasis in the classroom” (Kythreotis, Pashiardis and Kyriakides, 

2010). 
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Figure 92 – “The relationships between the school level and classroom level variables that affect the student 

achievement” (Kythreotis, Pashiardis and Kyriakides, 2010). 

 

“The principal’s structural frame affects classroom mastery goal orientation. Thestructural 

frame emphasizes goals, planning, and coordination at school level” (Bolmanand Deal, 

1997). “Mastery goal orientation emphasizes classroom purpose to develop its 

competence” (Maehr and Midgley, 1996).  

Consequently, “the principal’s perceived effectiveness as a manager affects classroom 

performance-goal structure. Classroom-performance and goal structure approach refers to 

classroom perceptions that the purpose of engaging in academic work in the classroom is 

to demonstrate competence” (Maehr and Midgley, 1996).  

3.4.3. School climate 

“An open school climate, one that focused on authentic interactions among members, in 

fact facilitates a humanistic pupil control perspective. Further, humanistic schools had 

principals who led by positive example, were considerate, personal, avoided close 

supervision, were engaging, friendly, and had faculties with high morale” (Hoy, 2012). 

Hoy (2012) also describes the important dimensions of school climate as “academic 
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emphasis and collective trust in clients (parents and students) also have their strong effects 

on the student achievement. These are identified two characteristics of schools that made a 

difference in achievement for all students regardless of SES –academic emphasis and 

collective trust in clients”. 

 

Figure 93 - The effect of school climate on student academic achievement (drawn from Hoy, 2012). 

 

Academic emphasis means how much a school gives importance to the academic quality. 

In such schools, learning environment becomes serious and high mastery goals are set up. 

Students are supposed to be highly academic achievers. According to Hoy (2012), 

“academic emphasis of school was positively related to school achievement even after 

controlling for SES”. 

Forsyth et al. (2011) and Tschannen et al. (1998) have defined the collective trust as 

“Collective trust is a state in which groups are willing to make themselves vulnerable to 

othersand take risks with full confidence that others will respond in positive ways, that is, 

withbenevolence, reliability, competence, honesty, and openness”. 

“Collective faculty trust in students and parents is substantially and significantlyrelated to 

student achievement in elementary schools. Collective trust in the organization, faculty 

trust in the principal, and faculty trust in colleagues were not related to achievement 

aftercontrolling for SES; however, collective trust in students and parents did explain 

asignificant amount of student achievement even after controlling for SES” (Goddard et 

al., 2001). 

Similarly, Tarter and Hoy (2004) have mentioned in the same way that “faculty trust in 

students and parents was related to student achievement regardless of SES.  

On the other hand, According to Bandura (1997), “Social cognitive theory is a general 

framework for understanding motivation and human learning. Self-efficacy, an essential 
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element of the theory, is a person’s belief about his or her capacity to organize and execute 

actions required to produce a given level of attainment. Efficacy beliefs are basic 

mechanisms in human agency. Without a positive sense of efficacy, individuals are 

hesitant to initiate action; in fact, asense of self-efficacy affects choices and plans for the 

future”. 

Bandura (1997) has emphasized that “schools have a sense of collective efficacy, which is 

positively related to student achievement; in fact, he concluded that the relationship 

between collective efficacy and achievement was stronger than the relationship between 

SES and student achievement”.  

Collective efficacy is the key variable explaining student achievement. “Collective efficacy 

was more important than either academic emphasis or SES. It is found that collective 

efficacy was especially potent when academic emphasis was high. The findings led us to 

theorize that academic emphasis works through collective efficacy; when collective 

efficacy is strong, academic emphasis directs teachers’ behaviors, helps them persist, and 

reinforces social norms of collective efficacy” (Hoy, 2012). 

 

Figure 94 - The effect of students’ Self-efficacy on student academic achievement (drawn from Tschannen-

Moran et al., 1998). 

 

Taken as a whole, “collective efficacy has a positive influence on achievement and 

academics, and such academic emphasis reinforces the development of collective efficacy. 

In sum, the elements of academic optimism have transactional relations with each other as 

they interact to form a school culture of academic optimism” (see Figure 95) (Hoy, 2012). 
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Figure 95 – “Triadic reciprocal relations of elements of academic optimism” (Hoy, 2012). 

 

We need to analyze the dynamics of academic optimism for student academic 

achievement. Academic optimism promotes student learning and it is an integral part of a 

school culture.  

Bryk and Schneider (2002) have made a research about the indirects effects of trust on 

achievement. They suggested that “trust fostered a set of organizational conditions, which 

in turn directly promoted higher student achievement. In particular they concluded that the 

following organizational conditions fostered high student academic achievement”: 

 

1. “positive orientation to innovation—a teacher “can do” attitude and internalized 

responsibility”; 

2. “outreach to parents and cooperation with parents”; 

3. “professional community—collaborative work practices and high academic 

expectations and standards”; and 

4. “commitment to school community”. 
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Figure 96 - The effect of academic optimism on student academic achievement (drawn from Hoy, 2012). 

 

“What is striking about Bryk and Schneider’s school conditions that promote learning is 

that in large part they are remarkably similar to the elements of our latent construct 

ofacademic optimism. Notice how the organizational conditions identified by Bryk and 

Schneider map the elements that compose academic optimism. The “can do attitude” ofthe 

group is defined by collective efficacy. The outreach to and cooperation withparents is 

encompassed by collective trust in parents and students. Professional community in terms 

of collaborative work practices, and high expectations and academic standards are 

incorporated into a climate of academic emphasis” (See Figure 97) (Hoy, 2012). 

 

 

Figure 97 – “School conditions that promote student Achievement” (Hoy, 2012) 
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“To review and elaborate further, a strong culture of academic optimism is composed of 

three elements: collective-faculty trust instudents and parents, collective efficacy, and the 

enactment of academic emphasis. A culture of academic optimism leads teachers and 

students to set and embrace specific, challenging goals that are attainable, which in turn 

enhances student motivation” (Hoy, 2012). 

“Second, academic optimism and relational trust (working through academic optimism) 

foster a learning environment in which students and teachers accept responsibility 

forlearning, are motivated to exert strong effort, persist in difficult tasks, and are resilientin 

the face of problems and failures” (Hoy, 2012). 

“Third, academic optimism encourages cooperation among students, teachers, and parents 

in matters of student learning, which enhance sstudent motivation. Moreover, relational 

trust between parents and teachers enhances and supports academic optimism as well as 

promotes a spirit of this cooperation. Both challenging, attainable goals and cooperation 

among students, teachers, and parentslead to strong motivation, which in turn leads to high 

levels of achievement, which inturn reinforces both relational trust and academic 

optimism” (Hoy, 2012). These interrelationships producing student achievement are 

summarized and illustrated in Figure 98. 

 

 

Figure 98 – “A model of the Dynamics of student achievement” (Hoy, 2012) 
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3.4.4. School quality 

The school quality is an important key to create a warm school and learning environment. 

School quality is linked not only to the infrastructure but also to the learning environment 

and climate. “This may sound harsh, but it reflects a simple reality: parents want their 

children to attend schools with other children who are able and highly motivated, even if 

their own children fall short on these metrics” (Bedi, 1997). 

“Another feature of a school system is that, while education itself is both rival in 

consumption and potentially excludable and therefore not a pure public good, the quality of 

a local school has some of the characteristics of a public good in that all who attend must 

consume the same quality of education. So, school quality depends on two factors” 

(O’Shaughnessy, 2007); 

1) “the extent to which the total financial resources available to the school exceed the 

fixed and per-pupil costs of running a school” and 

2) “a peer effect which, in turn, depends on average pupil quality” 

 

Figure 99 - The effect of school quality on student academic achievement (drawn from O’Shaughnessy, 

2007). 

 

On the other hand, some researchers also emphasize that “school quality is strongly 

associated with teachers’ qualifications, teacher training and school infrastructure” (Bedi, 

1997). 
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Figure 100 - The effect of some factors on school quality (drawn from Bedi, 1997). 

 

However, “prior achievements of the school also seem to influence parental judgements 

about school quality just as much as school academic performance as measured by value-

added. This reinforces the impression that school quality as measured by test scores tends 

to dominate parental perceptions of educational excellence, and provides some support for 

economists to understand what parents value in schools” (Berkowitz and Hoekstra, 2010). 

Heyneman and Loxley (1983) described that “the predominant influence on student 

learning is the quality of schools and teachers to which children are exposed. The 

phenomenon has come to be known as the Heyneman–Loxley effect (the HL effect) and 

the poorer the country, the greater the impact of school and teacher quality on science 

achievement”. 

 

 

Figure 101 - The effect of quality of school and teacher on student academic achievement (drawn from 

Heyneman and Loxley, 1983). 
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“All the indicators of teacher and student learning did vary significantly under different 

organization structural arrangements. Conditions that were conducive to teachers’ learning 

and the actual student performance were found to be more favorable under highly flexible 

structure than those in the medium structure. And conditions for these two types of 

learning were superior to those in the low and rigid structure” (Lam, 2005). 

 

Figure 102 - The effect of schol organizational structure on student academic achievement (drawn from Lam, 

2005). 

 

Based on the research done by Lam (2005), “high flexible school structures seemed to 

liberate teachers from the traditionally narrow confine of their jobs. In so doing, teachers 

perceived to have greater control over their instructional responsibilities, more motivated 

to do their jobs and found more time in engage in collegial exchanges and mutual learning. 

More importantly, when teachers were aroused professionally, they tended to exert more 

positive effects on their students in multitudes dimensions – skills, attitudes and academic 

achievement” (Lam, 2005). According to his research findings, “path analysis of 

relationship of teacher learning and student learning under high flexible structure” is given 

in the Figure 103. 
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Figure 103 – “Path analysis of relationship of teacher learning and student learning under high flexible 

structure” (Lam, 2005). 

 

Neither flexible nor rigid school structures can be considered as medium structure and it is 

shown in Figure 104). In such a school system, “teachers’ working conditions and learning 

are still strongly regulated by the organizational arrangements. When we reviewed how 

these teachers’ conditions affected students’ outcomes, it is interesting to note that only 

teachers’ motivation and the amount of opportunities that teachers could utilize influenced 

their students’ development” (Lam, 2005). 

 

Figure 104 – “Path analysis of relationship of teacher learning and student learning under medium flexible 

structure” (Lam, 2005). 

 

Whereas in rigid structures, teachers should obey the directions and their behaviour is 

always monitored. It is shown in the figure 105. In such a school system, “teachers tended 
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to feel that their working and learning conditions were tightly monitored. These perceived 

conditions in turn impacted on their students’ achievements in all aspects of their 

development. This tightly coupled model which strongly resembled those in the high 

flexible school, and to a less extent, the medium structure, reinforce the earlier suspicion 

that structure of the school holds much to explain the performance of teachers and their 

students. More crucial factors both external and internal need to be explored to understand 

more comprehensively teachers’ potential and students’ capacity in school contexts” (Lam, 

2005). 

 

Figure 105 – “Path analysis of relationship of teacher learning and student learning under low flexible 

structure” (Lam, 2005). 

Lam (1993) has concluded three dimensions such as “control, motivation and learning 

opportunities” which encourage teachers for professional development. They create an 

environment for teacher growth. 

“Evidently, teachers when assuming greater responsibility for their own decision outcomes 

feel the pressure to do their best in relation to student interests and concerns. Increased 

responsibility heightened teachers’ commitment to do their best in enforcing the decisions 

that they jointly make with the school administrators. Teachers’ control is a natural 

ingredient of professional autonomy. As is described in the context of motivation theory, 

autonomy is a basic innate psychological need” (Desi and Ryan, 1985).  

“Derived from theories of adult learning, adults are more motivated to learn when 

organizational conditions favor individuals to work and learn from one another on a 

continuous basis. Appropriate structural arrangements favor mutual learning through 

interactions among individuals with whom one works. Collaboration, open 
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communication, free exchange of ideas, and examination of assumptions in collective work 

under these ideal conditions are believed to promote critical reflection, proactive thinking, 

experimentation and learning” (Lam, 2005). 

“Without the bureaucratic interferences, teachers can capitalize on their acquired 

knowledge and skills to improve the learning environment of their students, increase 

interaction with diverse groups of learners, provide more timely and meaningful 

assessment and feedback for their students so that their students can be more closely 

engaged and more motivated to learn. Significant improvement should be evidenced in 

students’ cognitive, affective and psychomotor domains” (see Figure 106) (Lam, 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.6. Schooling, management and leadership 

The main goal of schooling is to carry out teaching and learning activities properly. 

Principals focus mostly on these activities in order to imptove the effectiveness of 

schooling. Valuable principals put learning and teaching activities at the heart of school 

activities and they create a vision within the school to promote them. Vision however, 

gives a certain direction to all school community members to realize the importance of 

main activities.  

Figure 106 – “A conceptual framework showing teacher and student learning under restructuring” (Lam, 

2005). 
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“Leaders should provide good models in terms of lesson preparation, subject knowledge, 

pedagogic approaches, assessment, and learner welfare. They should monitor educators’ 

practice in a systematic way and provide constructive feedback. They should also evaluate 

school outcomes and ‘benchmark’ them against schools in similar circumstances. Above 

all, school climate has to promote a positive approach to learning among all stakeholders, 

learners, educators, parents and the local community. This provides the best prospect of 

sustainable school improvement” (Bush et al., 2010). 

Hoadley (2007) says that “four management factors have been shown to be significant in 

improving student outcomes: the regulation of time, Monitoring curriculum planning and 

delivery, the procurement and management of books and stationery and quality assurance 

of tests and the monitoring of results. Principals can also impact on classroom teaching by 

adopting a proactive approach and becoming instructional leaders”. 

Rutter and Maughan (2002) have emphasized the several variables and features about the 

school organization and management system. “The overall school organization or 

management features that stand out include good leadership that provides strategic vision, 

staff participation with a shared vision and goals, appropriate rewards for collegial 

collaborative working, attendance to staff needs and rewards, and effective home–school 

partnership”.  

“The ethos qualities that have been associated with good pupil progress include an orderly 

atmosphere, an attractive working environment, appropriate well-conveyed high 

expectations, the involvement of pupils in taking responsibilities, positive rewards with 

feedback and clear fair discipline, positive models of good teacher behavior, a focus on 

achievement and good behavior, and good teacher–pupil relationships in and outside the 

classroom” (Rutter and Maughan, 2002). 

However, “a growing number of studies have indicated that the transformational form of 

leadership has been perceived by teachers to generate the most helpful management 

practices in the context of educational change and restructuring” (Silins and Mulford, 

2002). 

According to Rutter and Maughan (2002) findings, “pupil achievements and behavior can 

be influenced (for the better or worse) by the overall characteristics of the school 

environment”, such as 
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1) contextual features; 

2) school organization and management; 

3) school ethos;effective monitoring; 

4) group management in the classroom; and 

5) pedagogic qualities. 

 

Leadership is an important administrative ehaviour in order to develop a qualified school 

environment. According to Crum and Sherman (2008), “the expressed purpose of the new 

state accountability systems is to raise student achievement and, more generally, to 

improve the quality of schooling”. Leaders and school managers play a crucial role for 

raising the quality of schooling. 

“Leadership is second only to classroom instruction among all school-related factors that 

contribute to what students learn at school” and “is widely regarded as a key factor in 

accounting for differences in the success with which schools foster the learning of their 

students” (Crum and Sherman, 2008). 

Effective school leaders focus on the students and their learning. Crum and Sherman 

(2008) also emphasize the six attributes of outstanding principals; 

1) “external awareness and engagement”; 

2) “a bias towards innovation and action”; 

3) “personal qualities and relationships”; 

4) “vision, expectations and a culture of success”; 

5) “teacher learning, responsibility and trust”; and 

6) “student support, common purpose and collaboration”. 

In addition to them, Collegial leadership has gained so much importance in the field of 

education. Administrators are open-minded and they accept divergent teacher ideas. They 

also try to find some ways to promote teacher growth. They are considerate and helpful. 

Even thought collegial principals do not teach in the class, they set higher level of 

standards for both teachers and students.  

Effective school leaders create a supportive learning environment to increase the students’ 

academic achievement. To do that, they generally developpersonnel and facilitating 

leadership, make responsible delegation and empowerment, recognize ultimate 

accountability, communicate and support, facilitate instruction, and manage change.  
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As a result, “the principal empowered his teams to make influential decisions about the 

school improvement plan, climate concerns, and the overall instructional design of the 

school; all factors that significantly affect student achievement” (Crum and Sherman, 

2008). 

 

 

Figure 107 - The effectiveness of school principl to create a supportive learning environment and student 

academic achievement, drawn from (Crum and Sherman, 2008). 

3.4.7. School spending 

“A positive correlation between school spending and student performance can be due to 

unobserved differences in schools. For example, parents that are more concerned about 

their children may get their children into the better schools” (Hakkinen, Kirjavainen and 

Uusitalo, 2003). 

 

Figure 108 - The effect of school spending on student academic achievement (drawn from Hakkinen, 

Kirjavainen and Uusitalo, 2003). 

 

3.4.8. School physical environment 

McGuffey (1982) told about “the link between a school’s physical environmentand student 

achievement, synthesizing findings across a number of studies that demonstrated a 

relationship between student academic achievement and building quality, newer buildings, 
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improved lighting, thermal comfort and indoor air quality, as well as specificbuilding 

features such as science laboratories and libraries”.  

 

Figure 109 - The effect of school physical environment on student academic achievement (drawn from 

McGuffey, 1982). 

 

Specific building infrastructure features can have somehow effect on student academic 

achievement. These include; 

 

1. Building age (O’Neill, 2000), 

2. Climate control (Earthman, 2004), 

3. Lighting (Heschong Mahone Group, 1999),  

4. Acoustical control (Earthman, 2004), 

5. Design classifications (Lanham, 1999), and 

6. Overall impression (Earthman, 2004; Lanham, 1999). 

3.4.9. School social environment 

As well as physical environment, the dynamic of social environment also affects student 

academic achievement. “The quality of interpersonal relationships and dynamics in a 

school can influence student learning. School climate is an assessment of the social 

dynamics in a school; and more than four decades of research provides a well-established 

link between school climate and student achievement” (Uline and Moran, 2008). “Schools 

and classrooms differ in their perceived social atmospheres or climates and that these 

differences are related to educational satisfaction and student academic achievement” 

(Griffith, 1997). 
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Figure 110 - The effect of social environment in school on student academic achievement (drawn from Uline 

and Moran, 2008). 

Teacher attitudes are directly related with student academic achievement. “Among middle 

school teachers, teacher affiliation as well as collegial and committed behaviors, were 

moderately related to student academic achievement” (Hoy and Sabo, 1998). 

 

Figure 111 - The effect of social dynamics on student academic achievement (drawn from Hoy and Sabo, 

1998). 

As achievement criteria, successful schools establish a constructive relationship with its 

community. Community engagement is so important for those schools. “This construct 

describes the degree to which the school can count on involvement and support from 

parents and community members, and the extent to which the school provides the 

community with information about its accomplishments. A school’s ability to engage its 

community has been found related to student academic achievement” (DiPaola, 2005). 

 

Figure 112 - The effect of community engagemet on student academic achievement (drawn from DiPaola, 

2005). 
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4. LITERATURE REVIEW ON EDUCATIONAL OUTCOMES 

The major aim of educational process is to grow up student academically, socially, 

culturally and morally qualified citizens. Hence, the outcomes of a certain education 

system are academic achievement and satisfaction from the process. Both academic 

achievement and educational satisfaction are affected from contextual, individual and 

environmental dimensions. Academic Achievement and Educational Satisfaction were 

mentioned before. But here they will be discussed in more detail; 

4.1. ACADEMIC ACHIEVEMENT 

Academic Achievement is the main output of a school system in addition to sudent and 

parent satisfaction, personal growth and wellbeing. Academic Achievement is the overall 

GPA for students at the end of a year or a term. According to this GPA value, students are 

categorized whether they are achievers or not. During educational process, all the 

discussions are made about how different dimensions affect the students’ academic 

achievement interchangeably. Educational process that directly affects the academic 

achievement was analyzed into the four dimensions; school, teacher, parent and student. 

Additionally, the similar categorization has been also made by Bush et al. (2010).  

From the general perspective to the school system, the factors inhibiting learner 

achievement in the schools can be given as follows:  

a) Contextual Factors: “The main predictor of learning outcomes is the socio-

economic context faced by the school and its learners. Many parents are illiterate in 

their own language and have little command of English. This makes it difficult for 

them to reinforce learning at home. Even worse is the situation facing those many 

learners who have no parents and whose families are headed by grandparents or 

older siblings” (Bush et al, 2010). 

b) Learner-related factors: “The social problems discussed above impact on 

learners’ motivation and learning, for example in respect of uncompleted 

homework, learner absences and a perceived lack of commitment, particularly 

amongst older learners. There is also a concern that class sizes are too big, making 

it difficult to address learners’ individual needs” (Bush et al., 2010). Some 

respondents complain about learners being lazy and illdisciplined, although the 

classroom observations do not support this argument. However, educators are too 
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ready to ‘blame the learners’ rather than considering what strategies they should 

adopt to address these problems. 

c) Educator-related factors: Educators are usually demotivated, by their perceived 

heavy workload and by the demands of the revised National Curriculum Statement. 

Some also say that they need additional training, particularly where they are 

teaching subjects that were not part of their initial training.  

Principals and other managers say that some educators lack commitment, evidenced 

by absenteeism, late arrival to classes, and unwillingness to provide extra classes to 

help learners to ‘catch up’. Some also criticise educators’ reluctance to work 

collaboratively. School G is also short of staff. According to the participants, this is 

because educators do not wish to work at the school and, when vacancies are 

advertised, no applications are received (Bush et al., 2010). 

d) Management issues: Educators usually blame school managers for a lack of 

support. This may be due to the limited time available to Head of Departments for 

management, because of their own teaching commitments, or because Head of 

Departments have weak leadership skills and/or lack motivation. There are also 

fractured relationships within SMTs, making it difficult to develop, and implement 

an agreed strategy to improve teaching and learning. Fewer management issues 

were identified at the Limpopo schools, although the principal of school E is 

critical of one Head of Departments. However, managers at most of these schools 

have been unable or unwilling to promote teamwork within their learning areas 

(Bush et al., 2010). 
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4.2. EDUCATIONAL SATISFACTION 

Educational satisfaction is an important output like academic achievement. Families decide 

whether we send our kids to the same school or not according to their level of satisfaction. 

If the students are good achievers, probably, parents will satisfy from the educational 

process. But, however, there are also other factors that affect the level of student and parent 

satisfaction. These factors also gain so much importance as the academic achievement. 

Student and parent satisfaction may differ in some areas.  

Students satisfaction is mostly related with school and classroom activities, higher quality 

of classroom learning and social support from the system elements whereas parent 

satisfaction is particularly related with the school climate and how they are empowered by 

the school administration. In the following body of the research, student and parent 

satisfaction will be discussed differently and in detail; 

4.2.1. Student satisfaction 

“Student satisfaction was found to be moderately and positively related to broader school 

attributes; specifically, the quality of the school facilities, helpfulness of school staff, and 

school safety. Student satisfaction was also highly correlated with classroom activities; 

namely, student perceptions of the quality of classroom instruction and interactions with 

their teachers. Orderly social environments may lead to higher quality of classroom 

learning and higher levels of student satisfaction and academic performance” (Gill and 

Reynolds, 1999). 

 

Figure 113 - The effect of classroom learning environment on student satisfaction (drawn from Gill and 

Reynolds, 1999). 

 

“In relation to children’s satisfaction with school, social support has repeatedly been 

shown to have a positive effect on students’ levels of school satisfaction, including parent 
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support, peer support, and especially teacher support” (King et al., 2007). School 

satisfaction is correlated significantly with the total social support and teacher support. 

However, there are also other factors that affect school satisfaction among children like 

demographic variables such as gender, race, grade level etc. 

 

Figure 114 - The effect of total social support on student satisfaction (drawn from King et al., 2007). 

 

Teacher or social support is an important factor for student satisfaction. Teacher support 

becomes most powerful factor to make students happy with the school. Moreover, 

“adolescents’ evaluations of the positivity of their school experiences play an important 

role in their behavior. Adolescent levels of school satisfaction are important to understand, 

monitor and consider in the development, implementation and evaluation of their school 

experiences” (King et al., 2007). 

4.2.2. Parent satisfaction 

“Parents of students enrolled in larger schools reported less empowerment and less 

involvement. Parents also expressed less involvement in schools having larger class sizes. 

In schools having larger student-teacher ratios, parents felt less informed and students 

reported lower quality of academic instruction and less satisfaction” (Griffith, 1997). 

“Relations of parental socio-demographic background, parent-school interaction, school 

social and structural characteristics and classroom climate to parental with education” 

(Griffith, 1997) are given in the Figure 115. 

 

Social Support Teacher SupportThe level of student satisfaction
+ +



  

107	  

	  

 

 

Figure 115 – “Relations of parental socio-demographic background, parent-school interaction, school social 

and structural characteristics and classroom climate to parental with education” (Griffith, 1997). 

 
The thirteen multi-item indices that are important factors that affect the parent satisfaction 

with their children’s school (Friedman, Bobrowski and Geraci, 2005) are given below; 

1) “Facilities and Equipment” 

2) “Computer Technology” 

3) “School Bus” 

4) “School Communication” 

5) “Parental Involvement” 

6) “Teacher Effectiveness” 

7) “Teacher Communication” 

8) “Board of Education” 

9) “Superintendent and Central Office” 

10) “Principal” 

11) “Curriculum” 

12) “Training” 

13) “School Budget” 
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“A conceptual model of parent school satisfaction” which is presented in Figure 116. “The 

model indicates that parents evaluate their children’s school on a number of variables 

including teachers, administrators, curriculum, technology, facilities, involvement, 

transportation, and budget” (Friedman, Bobrowski and Geraci, 2005). Teacher, classroom 

and school are the important dimensions for the satisfied or unsatisfied parents. 

 

Figure 116 – “A conceptual model of parent school satisfaction” (Friedman, Bobrowski and Geraci, 2005). 

 

Effective school practices and factors of parent satisfaction are classified into five primary 

areas (Tuk, 1995); 

1) “Quality of Staff” 

2) “School Climate” 

3) “Academic Program” 

4) “Social Development and Extracurricular Activities” and 

5) “Parent Involvement” 

“Parent satisfaction with their children’s school is an important element in measuring 

school effectiveness and identifying opportunities for improvement” (Friedman, 

Bobrowski and Geraci, 2005). In the following, we will discuss the relationships of these 

school practices with parent satisfaction in the order of their importance. 

4.2.2.1. Parent involvement and parent satisfaction 

Among these five primary areas, parent involvement received the highest rating from the 

parents. Parents can be satisfied with schools’ hospitality during their visits. Parents 

seemed the least satisfied with schools’ willingness to accept their opinions and advice. 
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Parent-school communication and empowerment of parents affect the level of parent 

satisfaction.  

 

Figure 117 - The effect of parent involvement on parent’s school choice decisions (drawn from Tuk, 1995). 

 

4.2.2.2. Quality of school staff and parent satisfaction 

The second highest rating was given to the quality of the school staff, where parents were 

particularly satisfied with the level of commitment shown by teachers and were least 

satisfied with principals’ encouragement of teachers to try new ways of teaching (Tuk, 

1995). 

“The most effective schools are those with open climates, where principals and school staff 

are genuine and open in their interactions with parents, with students, and among 

themselves. Schools having teachers who develop open communication and collaborative 

working relationships with parents and who have more positive and understanding 

attitudes toward parents also have high levels of parental involvement and satisfaction” 

(Griffith, 1997).  

School's hospitality

Parent
Involvement

Parent-school
communication

Parent
Empowerment

Parent's School
Choice

+
+

+
+



  

110	  

	  

 

Figure 118 - The level of quality of school staff on parent satisfaction (drawn from Tuk, 

1995; Griffith, 1997) 

 

4.2.2.3. School climate and parent satisfaction 

The third highest rating was given to the school climate, where parents seemed most 

satisfied with the maintenance of the school building and grounds and were less satisfied 

with the orderliness and safety of the schools (Tuk, 1995).  

 

Figure 119 - The effect of school climate on parent satsfaction (drawn from Tuk, 1995). 

 

School climate is also related with school’s social environment. Actually, school climate is 

related with many dimensions that directly affect the parent satisfaction. “Researchers have 

speculated about the nature of school climate and its relation to the socio-demographic 

composition of the school student population, school structural characteristics, parental 
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involvement, classroom support in learning, student and parental satisfaction, and student 

academic achievement” (Griffith, 1997). 

 

Figure 120 - The effect of school social environment on parent satisfaction (drawn from Griffith, 1997). 

 

“Both parental and student satisfaction are affected by two levels of the school’s social 

environment: (a) school level, and (b) classroom level. At the school level, previous 

concepts and measurements of school climate have included school-level assessments of 

parent-school interactions and a safe and ordered school environment. At the classroom 

level, previous assessments have posited the importance of teacher instructional support 

and expressive support in student learning and achievement” (Griffith, 1997). 

In addition to school climate, “for parents, satisfaction was best predicted by characteristics 

of the school’s general atmosphere that corresponded to the permeability of the school’s 

boundary, specificly, the school’s reception of parents (school climate), communication 

with parents (informed), and incorporation of parents into school activities and governance 

(empowered)” (Griffith, 1997).  

“Parents’ experiences of the school as they enter it, the school’s output of information to 

parents regarding the academic progress of their child’s education and the school’s use of 

parents as resources through invitations to attend school activities can be considered as 

boundary characteristics of effective schools” (Griffith, 1997). 
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4.2.2.4. Social development and parent satisfaction 

In the field of social development, which received the fourth highest rating, parents seemed 

most satisfied with the schools’ emphasis on drug awareness and prevention education and 

were the “least satisfied with the development of their children’s special interest and 

talents” (Tuk, 1995). 

 

Figure 121 - The effect of social development of children on parent satisfaction (drawn from Tuk, 1995). 

4.2.2.5. Academic program and parent satisfaction 

The academic program in the literature was rated lowest by parents, although parents did 

feel that schools had gone a good job of teaching the basic skills and gave this practice one 

of the highest ratings on the total survey. Also, in the area of academic programs, as well 

as for the total survey, “parents gave their lowest ratings to students’ training in the use of 

technology and to the helpfulness of guidance counselors” (Tuk, 1995).  

However, social and environmental factors also enable some opportunities to the students 

and lead to parent satisfaction in addition to the academic quality of the school. 

 

Figure 122 - The effect of academic programs on parent satisfaction (drawn from Tuk, 1995). 
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On the other hand, parental perceptions of student achievement and efficacy as well as 

school management, are essential to the success of local school initiatives. The single 

factor which made a difference in the overall ratings given by parents was the achievement 

level of their children; the higher the achievement level, the higher parents’ ratings of the 

schools, consistently, across all achievement levels. 

Finally, “school climate, school-parent communication, and empowerment of parents are 

best explained by the relationship of parent satisfaction to social environment. Safety has 

become an important parental concern because of recent highly publicized incidents of 

school violence. Student population, school structural characteristics, parental 

involvement, classroom support in learning, and achievement were examined as predictors 

of parent satisfaction” (Griffith, 1997).  

“Parent satisfaction was best predicted by parental perceptions of a safe school and 

positive climate, followed by the school’s informing parents of their child’s educational 

progress and empowering parents” (Friedman, Bobrowski and Geraci, 2005). 

4.2.2.6. Parent satisfaction by student and parent characteristics 

“Socio-demographic characteristics of parents and students are individual-level attributes 

that parents and students bring to the school organization” (Griffith, 1997). Parent 

satisfaction with the school areas differed further according to characteristics of both 

students and parents. Parents’ satisfaction in the areas of parent involvement, social 

development and academic programs also differed according to the ethnic group of 

students and differed further on parent involvement according to the age level of students. 

With respect to parent characteristics, parents’ levels of education divided them on their 

ratings for the academic programs and social development practices of the schools, while 

their household incomes further divided them on their ratings of the academic program and 

the quality of school staff. Moreover, “significant differences were not found in parents’ 

level of satisfaction based on the gender of their children or the number of years their 

children had attended the school” (Tuk, 1995). 
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PART III –METHOD AND MODEL 

5. METHODOLOGY 

5.1. System Dynamics Modeling 

5.1.1. Introduction to system dynamics 

“Systems Dynamics was founded in the early 1960s by Jay W. Forrester of the MIT Sloan 

School of Management with the establishment of the MIT System Dynamics Group. It is a 

methodology for studying and managing complex feedback systems, such as one finds in 

business and other social systems like population, ecological and economic systems” 

(System Dynamics Society, 2009). “It has been used to address practically every sort of 

feedback system. It is for sure that the word system has been applied to all sort of 

situations, feedback is the differentiating descriptor here. The definition for feedback is 

given with an explanation: It refers to the situation of X affecting Y and Y in turn affecting 

X perhaps through a chain of causes and effects. One cannot study independently the link 

between X and Y and Y and X, and predict how the system will behave. Only way to do so 

is to study the whole system as a feedback system, which will lead to correct results” 

(Sterman, 2000). 

5.1.2. Why system dynamics modeling for the research 

The reason for choosing system dynamics is the need to model parent satisfaction in 

secondary and high schools, which is complex and highly dynamic. 

System dynamics is suitable for this research because it emphasizes “the multi-loop multi-

state, non-linear character of the systems in which we live” (Forrester, 1961, cited in 

Sterman, 2000). “The decisions of any one agent form but one of many feedback loops that 

operate in any given system. These loops react to the decision maker’s actions in ways 

both anticipated and unanticipated; there may be positive as well as negative feedback 

loops, and these loops will contain many stocks (state variables) and many nonlinearities. 

Natural and human systems have high levels of dynamic complexity” (Sterman, 2000). 

Double-loop learning by Argyris (1985, cited in Sterman, 2000), is shown in the Figure 

123. “Here information feedback about the real world not only alters our decisions within 

the context of existing frames and decision rules but also feeds back to alter our mental 

models. As our mental models change we change the structure of our systems, creating 
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different decision rules and new strategies. The same information, processed and 

interpreted by a different decision rule, now yields a different decision. Altering the 

systems thinking is a double-loop learning process in which we replace a reductionist, 

narrow, short-run, static view of the world with a holistic, broad, long-term dynamic view 

and then redesign our policies and institutions accordingly” (Sterman, 2000). 

 

Figure 123 - Double-loop learning. (Argyris 1985, cited in Sterman, 2000) 

5.1.3. Characteristics of system dynamics models 

What makes system dynamics different from other system theories is the use of feedback 

loops describing the complex relationships between the parameters. “Stocks and flows help 

describe how a system is connected by feedback loops that create the nonlinearity found so 

frequently in modern day problems” (Stearman, 2000). 

The methodology of system dynamics is as follows: 

1. Identify the problem. 

2. Develop a dynamic hypothesis explaining the cause of the problem. 

3. Build a computer simulation model of the system at the root of the problem. 

4. Test the model to be certain that it reproduces the behavior seen in the real world. 

5. Devise and test in the model alternative policies that alleviate the problem. 

6. Implement this solution. 

5.1.4. Principles for successful use of system dynamics 

Stearman (2000) emphasized “a number of principles for effective development and 

implementation of system dynamics models”. 
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1. “Develop a model to solve a particular problem, not to model the system” 

2. “Modeling should be integrated into a project from the beginning” 

3. “Be skeptical about the value of modeling and force the ‘why do we need it’ 

discussion at the start of the project” 

4. “System dynamics does not stand alone. Use other tools and methods as 

appropriate” 

5. “Focus on implementation from the start of the project” 

6. “Modeling works best as an iterative process of joint inquiry between client and 

consultant” 

7. “Avoid black box modeling” 

8. “Validation is a continuous process of testing and building confidence in the 

model” 

9. “Get a preliminary model working as soon as possible. Add detail only as 

necessary” 

10. “A broad model boundary is more important than a great deal of detail” 

11. “Use expert modelers, not voices” 

12. “Implementation does not end with a single project” 

5.1.5. Benefits of a system dynamics model 

“System dynamics is a set of techniques for thinking and computer modeling that helps its 

practitioners begin to understand complex systems—systems such as the human body or 

the national economy or the earth's climate” (Meadows, Meadows and Randers, 1992). 

“Systems tools help us keep track of multiple interconnections; they help us see things 

whole. Because much of conventional wisdom comes from seeing things in parts and 

focusing on one small part at a time, system dynamicists tend to have surprising points of 

view. They generate a lot of controversy. System dynamics consists of four components: 

system, feedback, level, and rate. A system is a set of elements sharing a particular purpose 

within a boundary. Depending on its boundary, a system can be a corporation, an 

environment, an economic entity, a country, an inventory system, etc” (Stearman, 2000). 

“Comparison of system dynamics with other methods as a research method, the system 

dynamics approach can be compared to Management Science. However, the research on 

system dynamics starts with a different assumption from the traditional assumptions of 

Management Science” (Richardson, 1986): 
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1. “Developing models based on numerical figures”. 

2. “Analyzing most problems by linear relationship”. 

3. “Reflecting a limited number of variables that are influenced by results in a static 

condition”. 

4. “Accuracy of model parameters is more important than the overall problem 

structure”. 

5. “Pursuing optimal support decision-making”. 

According to the online documents available at Massachusetts Institute of Technology “as 

system dynamics attempts to understand the basic structure of a system, and thus 

understand the behavior it can produce, computers are used to simulate such models. 

Running ‘what if’ simulations to test certain policies on such a model can greatly aid in 

understanding how the system changes over time” (MIT System Dynamics Group, 2009). 

5.1.6. Tools of system dynamics 

Feedback is the heart of the system dynamics modeling. Feedbacks determine the 

behaviour of a system. Causal-loop diagrams and stock-flow diagrams can be given as 

some examples to describe a system dynamic model. 

5.1.6.1. Causal loop diagrams 

“The causal relationship indicates one element affecting another element. In order to model 

the causality, a causal-loop diagram has been used. Causal-loop diagram has been used to 

formulate a cognitive model and to hypothesize the dynamic interactions between 

elements. Representing the feedback of related elements requires additional positive (+) 

and negative (-) polarity to the causal-loop diagram. The dynamic movement of the system 

can be caused by a feedback loop, and there are two types of feedback: reinforcing (R) and 

balancing (B)” (Stearman, 2000). 

As illustrated in the Figure 124, “increase in population increases the numbers of birth, 

which again increases the overall population, that’s reinforcing loop. To the contrary, the 

greater the population, the higher the number of deaths, and then the population decrease, 

that’s balancing loop” (Stearman, 2000). 
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Figure 124 - A sample diagram of causal relationship 

“Whilst the simplicity of causal-loop diagram has improved communication and 

comprehensiveness among its users, it does not reflect all elements for sensitivity testing a 

target system. There are two variables required for simulating all elements inside a system: 

level and rate. The ‘level’ refers to a given element within a specific time interval. 

Meanwhile, the ‘rate’ reflects the extent of behavior of a system. Specifically, the 

differences between the level and the rate depend on whether the element contains a time 

factor” (Stearman, 2000). 

5.1.6.2. Stocks and flows 

“The level and the rate can be formulated using the stock-flow diagram for a simulation 

test. The level can be represented with a stock level; the rate is described as a variable on 

the flow. Stock is represented as a rectangle while flow can be expressed as a double-

direction arrow. In the example shown in the Figure 125, the variable entitled ‘population’, 

is only depicted as the stock, whilst both ‘birth’ and ‘death’ are presented as the flow” 

(Stearman, 2000). Additional variables for the simulation are also added to stock-flow 

diagram. Here, “the birth increases the population, and it also proportionally increases the 

death. This will lead to the decrease in population, which in turn, decreases birth. 

Consequently, a non-liner relationship exists among variables, and then the population 

cannot be calculated through linear equations” (Stearman, 2000). 

 

 

 

 

 

 
Figure 125 - A sample stock-flow diagram 
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5.2. Group-Model Building 

“Over the last four decades, more and more people have started to use system dynamics, 

and more and more practitioners and consultants have started to involve clients in system 

dynamics model building projects” (Rouwette, Vennix and Mullekom, 2002). “Model 

building or model refinement working directly with a small group of clients has become 

increasingly common in the field of system dynamics. Many consultants have refined the 

practice of developing causal loop sketches with direct involvement of client groups to 

include preliminary model development, refinement, and presentation” (Andersen and 

Richardson, 1997). “Group model-building here refers to a system dynamics model-

building process in which a client group is deeply involved in the process of model 

construction” (Vennix, 1999).  

Sometimes, many managerial or organizational situations are difficult to manage them 

properly. At that point, group model building projects generate more insights into what is 

done in the field and therefore help to construct system dynamics modeling effectively. 

Lane (1992) has mentioned three reasons why system dynamicists are also interested in 

model-building process. “First, to capture the required knowledge in the mental models of 

the client group; Second, to increase the chances of implementation of model results and, 

finally, to enhance the client's learning process. It is actually modeling for learning as an 

alternative consultancy methodology for system dynamicists” (Lane 1992).  

Bounded rationality is a problem for human beings when they want to understand a 

complex system. Human beings do not have all the necessary information to process it. On 

the other hand, system dynamics tools and group model building activities make it easy for 

human beings by enabling the depth understanding of the system from all the perspectives. 

Differente types of interpretations are taken into consideration to understand the structure 

of a system.  

Vennix (1999) emphasizes group model building and system dynamics as “making client’s 

mental models explicit and put their problem definitions to the test, by surfacing implicit 

(causal) assumptions. Group model building practices create the possibility of assimilating 

and integrating partial mental models into a holistic system description, making 

participants overcome their local, departmental views. Departmental bias may jeopardise 

organised action and may even lead to the demise of the organization”. Therefore, group 

members should be aware of the reality of multiple realities. By the help of group-model 
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building, group members have a change to make brainstorming and they involve in all 

decision-making processes. They benefit from other’s cognitive interpretations.  

Elicitation, open communication, involvement, critical investigation, reflection, evaluation, 

consensus and commitment are the important issues to enhance the effectiveness of group-

model building. I benefits from inteviews, cognitive mapping and special group process 

techniques such as brainstorming, Nominal Group Technique, Delphi, Devil's Advocate 

and Dialectical Inquiry can enable to discuss the structures deeply. 

5.3. Applicability of SD to the problem 

“The world certainly needs system dynamics now more than ever. It is certainly true that 

our social systems are more complicated, more interconnected and likely more fragile than 

at any previous point in the history of humankind. Worse, while we are ever more in need 

of a fundamentally holistic, systems-oriented perspective, there is good reason to believe 

that the theories and ideologies dominating social discourse are becoming more 

shortsighted and individualistic” (Repenning, 2003). 

In addition to empirical and quantititave data, the reasons for student academic 

achievement and parent satisfaction were analyzed also from system dynamics perspective 

to explain the causalities in a loop rather than only a linear relationship. Reality in a social 

system can be causally prior to theories and linear relations. Linear relations explain one 

direction.  

Whereas, “the social sciences are in desperate need of an alternative to the growing swell 

of theories, relations and notions that focus on individual self-interest with little regard for 

the larger system in which those actions are embedded. However, growing literatures on 

decision-making, group dynamics, technology implementation, and organizational 

pathologies all highlight the non-rational elements of social life” (Repenning, 2003). 

Throughout the literature, a lot of discussions have been about the reasons behind student 

academic achievement. General tendency is actually to focus on only one dimension and 

neglect the other endogenous and exogenous variables. To establish a linear relation 

between the variables is the most preferable way to study in educational literature. 

Whereas, educational process is a complex system in terms of not only its inputs but also 

its outcomes. For inputs, there are more and interactive variables that affect the academic 
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achievement. For outputs, you cannot measure properly the result since the outcomes can 

be reached in time.  

To analyze such a complex system needs nonlinear view by examining all the feedback 

systems at the same time. At this point, “System Dynamics Modeling is one of the most 

powerful tools for forecasting in complex structures" (Soydan and Öner, 2012). 

System thinking is the tool “to see the world as a complex system in which we understand 

that you can’t do just one thing and that everything is connected to everything else” 

(Stearman, 2001).  

The challenge facing us all is how to formulate the student’s academic achievement as a 

result of a certain educational process. Because the system has a dynamic complexity and 

as a result of interactions of the dimension, the complex educational sysem shows often 

counterintuitive behaviour. So, “SD helps the modeler understand the underlying structure 

of the problem by dealing with causalities and nonlinearities. Nonlinearity is often 

neglected in most of the static analysis” (Forrester, 1961). 

SD model is fundamentally interdisciplinary and the more suitable model to understand the 

complex feedback systems like educational process in secondary and high school. The 

actual problem is to investigate the nonlinearities between the school choice process, 

parent’s educational expectations, academic achievement, parent satisfaction, student, 

teacher, school and parent dimensions. The interchange between the sectors create the 

dynamic complexity.  

Therefore we need to necessary feedback causality loops at the same stage. Because only 

way to study the whole complex system is to focus on feedback loops with mutual or 

recursive causality. 

5.4. Problem Definition, Scope, Time Horizon, and Purpose 

Student’s Academic Achievement is an important output for education system. But, to 

evaluate the causes behind that achievement has always been more conflicting process for 

educationalists. The duration for the education is longer and the parameters are dynamic. 

Therefore, researchers using classical static analysis methods may not analyze properly the 

reasons that enhance learning and achievement during the educational process. Student 

together with his environment must be taken into consideration. As a general tendency, 

student is at the heart of this process.  
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But according to literature, when controlling student factors, researchers have found the 

effects of environmental factors on achievement. Hence, environmental factors cannot be 

neglected in a social system. Peer, parent, teacher, school and their mutual interactions 

create directions and motivation for the students to attain academic achievement. 

Sometimes their level may be different and some other times the direction of the relation 

can create enormous affect on the student achievement. By focusing on a certain school 

system, you can easily make regression between the parameters. 

The general framework of the research includes the relationships between the parent, 

student, teacher and school dimensions and how school choice process, educational 

expectations, level of satisfaction affect this system. At the beginning, parents and students 

choose a school to satisfy their expectations. At the end of the educational process, 

students and parents will want to be highly satisfied and reach at the maximum academic 

achievement. Academic, cultural, social and moral growth within the school would be the 

most preferable result for parent satisfaction. 

The correlations between parameters have been taken from the literature and a game 

design between the parameters has been implemented using system dynamics modeling. 

The Pearson correlations of the literature findings are also given in the Appendix part. No 

real data have been used in the model. The greatness of the parameters are converted 

between 0 and 1 scale since their actual values does not affect on how system works. The 

behaviour of each parameter (increases, decreases or remain the same) has been searched 

after simulation has been carried out. At the end, reasoning has been made between the 

parameters. 

The purpose of the model is to find a sustainable academic achievement by making 

suitable combination of the parameters. To have effective model, system must be thought 

in terms of internal and external variables together. The model boundary chart is shown in 

the Figure 126. 

So, the model mainly includes the following dimensions; 

1) Student Dimension 

2) Teacher Dimension 

3) Parent Dimension 

4) School Dimension 
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Figure 126 - Model Boundary Chart 

 

These sectors are the main variables to model the educational process. The model 

boundary chart is useful to see the exogeneous, endogeneous and excluded parameters fort 

he model in order to decide the scope of the model. The relations between these sectors 

from an upper view to understand the model structure is given in Figure 127. 

 

Figure 127 - Bird-eye view of the model combining the dimensions. 
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The main aim of the model is to analyze the dynamics of the educational system through 

the interconnection of the parameters and sectors at private secondary schools. By 

analyzing and specifying the system, we are aimed at showing the reasons behind student 

academic achievement and parent satisfaction and to structure the system from the rules of 

interactions. To understand the educational outcomes is a longer process and the system 

cannot get necessary and immediate feedback from the output or process. It is believed 

that, the lack of clear understandings between all variables and sector, educational policy 

makers or administrative staff can not make more precise comments about the educational 

outcomes. 

One way to understand the educational system is to analyze each sector and its variables 

from system dynamics modeling. Student plays a key role in his or her academic 

achievement. However, physical and social environmental factors also contribute to his or 

her academic achievement. Teacher, parent and school itself are the sectors of the 

education process. At the end of the process, student academic achievement and parent 

satisfaction are evaluated. One cannot get quick feedback from a certain education system 

due to its complexity and more dynamic structure. Hence, time delays should be taught 

carefully at the same time. 

To check each step for the formulation of model, MIT Road Maps System Principles 

(Appendix I) and System Dynamics Model Correctness Checklist (Appendix J) are used to 

make sure that each step is drawn properly. These are actually some reminders and 

checklist items for helping the reserchers. They also indicate some tips for model 

developers. 
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6. CONCEPTUAL MODEL – CAUSAL LOOP DIAGRAMS 

6.1. Conceptual Model of the Research 

According to the literature, variables related with the student achievement and parent 

satisfaction is given in the Figure 128. The model emphasizes the educational system from 

parent’s school choice process to educational outcomes. Variables and sectors are analyzed 

from the Parent Satisfaction and Student Academic Achievement perspectives. In the 

following paragraphs the literature that forms the basis for this model is explained. 

Detailed causal loop diagrams for each sector (student, parent, teacher and school) will be 

drawn based on this model. 

Before starting a secondary school, parents are in dilemma about choosing the most 

appropritate school in order to gain necessary educational gains at the end of the 

educational process. Higher parent expectations, parent demographic characeristics, 

children’s prior academic achievement, school physical and social caharacteristics, safety, 

convenience, disiplin and word of mouth influence the parent’s school choice decisions. 

When parents pick up a suitable school for their kids, educational process starts and the 

level of parent satisfaction becomes important because parents have some expectations 

before choosing a school. Every parent wants to be satisfied with schools. There is a direct 

relationship between parent expectations and satisfaction with the school. 

“Parents with higher educational attainment tend to place emphasis on the importance of 

education, and they are more likely to seek out information on the varieties of educational 

choices” (Goldring and Phillips, 2008). 

Not only parent satisfaction but also student academic achievement depends on the 

complex relations between the parameters in the school system. To decide these 

educational gains, the educationsl system is divided into four sectors as student, teacher, 

parent and school. The variables under each sector are directly related effects on student 

academic achievement and parent satisfaction. In Figure 128, these variables are given 

separately. 
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Figure 128 - Relationship between the variables in an education system 
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6.2. Tentative causal loop diagrams of the research 

Tentative causal loop diagrams give the general structure for each sector based on 

feedback loops. The interpretation of these loops can be recognized easily. Loops are 

divided into two groups as reinforcing and balancing. The group denoted by ‘R’ is called 

reinforcing and the group denoted by ‘B’ is called balancing. 

There are four sectors as student, teacher, parent and school, containing the major variables 

of the tentative model. 
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6.2.1. Tentative causal loop diagram for student dimension 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 129 - Tentative causal loop diagram for student dimension 
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Even though student, teacher, parent and school sectors have a great effect on student 

academic achievement, student itself is a key player that will show the effectiveness of 

these sectors on student academic achievement. Student and his learning environment must 

be thought together to interpret the reasons behind academic achievement. In this part, 

we’ll focus only variables regarding with student itself. 

Taken as whole, the student sector is composed of following causal loops;  

1. Student Relations with school 

2. Student Self-efficacy 

3. Overload Effect 

4. Academic Help outside school 

6.2.1.1. Student’s relations with school 

There is no doubt that, intelligence is a strong predictor of student academic achievement. 

If a student has a higher level of IQ, the effect of other contextual variables will be less on 

student academic achievement. However, all children develop a belief about their own IQ 

level. Some students start thinking of their IQ as something fixed in the brain. Some other 

students think IQ is something you can develop in suitable learning environments. These 

students can enhance their IQ capability. Hence, the student’s perception about their IQ is 

more important as well as IQ itself to analyze the reasons behind student academic 

achievement. 

When students become high achievers in schools, they are engaged in educational process. 

They feel self-confidence and they believe that the success can be reached at the end of a 

certain period. Success is inevitable outcome if they persist on study. Student engagement 

creates positive emotions among students and they show positive attitudes towards 

school, teacher or academic programs. On the other hand, student behavior is also affected 

from external environment situations.  

School supportive environment affects the behavior of students. When students show 

positive attitudes in learning environment, they establish quality relationships in the 

school. The quality of interactions in the school supports the student academic 

achievement. The Quality of interactions between teacher and student is an important tool 

to increase student academic achievement. If student can establish healthy relations with 

his teacher, probably he or she will show more positive attitudes in learning process.  
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The quality of relations shows how much students are engaged and involved in educational 

process. At that point, student’s own beliefs about his capacity and environmental support 

are important to establish such a quality relations in the learning environment. 

6.2.1.2. Student self-efficacy 

Self-confidence is an important emotion that helps an individual to set up a goal in his life. 

If someone does not believe himself to be succeeded when they focus on a work, probably, 

he could not find a necessary motivation at the beginning to start. Self-confidence is gained 

if students feel a sense of achievement. Student academic achievement is therefore is 

important contributor to emerge self-confidence.  

Self-confidence motivates the students to work hard. Motivation influences how a student 

chooses to invest his time, how much energy he exerts on a specific task, how he thinks 

and feels about a task and how long he persists at the task.  

So, motivated students increases the number of hours spent on studies per week. To 

study more is an important predictor of academic success. This process makes students 

have high self-efficacy beliefs. High self-efficact beliefs prevents an emotion of anxity and 

generates positive emotions that help students to succeed academically.  

Self-efficacy is a motivation related factor. Self-efficacy and goal orientation as 

motivational constructs have an impact on student academic achievement. Students who 

believe that they can successfully complete a task tend to perform better as compared to 

those who lack suck a belief.  

Therefore, self-efficacy is an important instrument that creates mastery goals, motivation 

and finally academic achievement. These beliefs are formed in the learning environments. 

Therefore, it is essential to examine how students’ goals and beliefs are formed and 

maintained in the school learning environment. 

6.2.1.3. Overload effect 

To study more hours can result in tiredness among students. This tiredness can affect the 

motivation of students in negative manner. As described above, motivation makes 

students spent more time on studies. 
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6.2.1.4. Academic help outside school 

Parent Support at home is an important parental initiative that helps children to succeed 

in the school. Especially better-educated parents want to involve in educational process at 

home to enhance student’s academic achievement. However, sometimes, good GPA makes 

parents satisfied with the result and can show less support at home. High achievers can be 

deprived of such a parent support at home.  

Parents who are show high involvement, can enable help for studies outside school. 

Parental support and involvement contributes to academic achievement. Parents can 

monitor their children at home and supply extra help for them. They can help their 

homework, supply an extra teacher at home, buy necessary educational documents and 

books to boost their academic achievement.  

On the other hand, when students are succeeded, parents can diminish the level of help 

since the result is acceptable for the family. When students get academic help outside 

school, their academic achievement increases. 
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6.2.2. Tentative causal loop diagram for teacher dimension 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 130 - Tentative causal loop diagram for teacher dimension. 
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Today, a major educational debate concerns how to recruit, select and train teachers to 

increase teacher quality in the schools. Many educators, policymakers, and school 

principals are seeking for the better teacher practices and how these practices are 

generalized within the school context. Teachers are the key variable to maintain excellent 

instructional programs that increase student academic achievement and parent satisfaction. 

Teachers do make a significant difference in student academic achievement. 

Teachers are the important school variable that influences the educational outcomes. 

Teachers play a crucial role about the skill and the positive attitude of students in school. 

They play a crucial role for student’s growth and prepare them for their future life. They 

are also role models for students. Therefore, they can contribute directly to student 

academic achievement and satisfaction about the school and hence parent satisfaction.  

Taken as whole, the teacher sector is composed of following causal loops;  

1. Teacher Relationship 

2. Learning Environment 

3. Teacher Caring 

4. Teacher Motivation 

5. Effectiveness of Teacher 

6.2.2.1. Teacher relationship 

Once a teacher develops a contact with students, he easily realizes the social and 

academic needs of students. The awareness of student’s needs changes the behavior of 

teachers in a positive manner. By mastering all the needs of students, teachers can make 

their parent meeting effectively and deliver meaningful information to parents. The 

valuable information linkage between teachers and parents increases the quality of 

teacher-parent communication and gives feedback to parents how to start a course of 

action to increase academic achievement. 

Parent is the important main factor that can increase student effort at home. By this fact, 

teachers choose a quality relationship with parents to control student’s effort at home. 

Educationalists believe that teacher, student and parent actually form a communication 

triangle that boosts the social and academic gains of students. The needs of students 

stimulate teachers to communicate effectively with parents. This increases the quality of 
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teacher-parent contact. Teachers prefer e-mail, phone calls or face to face talking to inform 

parents. 

Apart from teacher initiatives, other school and family structures like school policies 

about guidance and counseling and level of parent’s involvement also increase quality 

of teacher-parent communication. School encourages the teachers to communicate 

effectively with parents and parents have some academic expectations from their children 

and talk frequently with teachers to understand how the school meets those expectations. 

The quality of teacher-parent communication increases the parental support since it 

increases parent awareness about children’s academic results and situations in school. 

Parents encourage the students to study hard at home by giving advice, monitoring their 

behavior, creating discipline atmosphere at home and helping directly to their studies. 

Parental support increases the homework completion rate for students.  

However, parents send their kids to school on time and monitor rate of absenteeism. To 

follow all the courses and to complete all the assignments increase the student academic 

achievement.  

The academic success of students makes them happy and they develop a sense of ‘can do’ 

attitude. Student academic achievement is critical to promote student engagement with 

school and learning. Previous achievement is the main motivator for students to engage in 

other learning activities. They gain self-confidence and they have more desire to actively 

participate in next educational activities in school. Active participation requires for a close 

relationship with their teachers.  

Student engagement increases the rate of teacher-student contact. Moreover, there is no 

doubt that, teacher’s verbal skills and abilities make them more comfortable about the 

communication with students and increase also the rate of teacher-student contact. 

6.2.2.2. Learning environment 

Teachers' self-efficacy beliefs are affected by student academic achievement. Teacher’s 

self-efficacy is defined as “the extent to which teacher believes he or she has the capacity 

to affect student performance” (Caprara et al., 2006). If teachers have high level of self-

efficacy beliefs, they will more likely help students to actively engage in learning process. 

Teachers with high self-efficacy may affect a student’s academic achievement in several 

ways. Use of classroom management approaches, adequate teaching methods, encouraging 
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students, taking responsibility for students with special learning needs, to manage 

classroom problems, keep students on task, to effectively handle various tasks, fostering 

student involvement in class activities are the main behaviors of teachers who have high 

self-efficacy beliefs.  

Teacher self-efficacy beliefs make them set mastery achievement goals for students in the 

class. This provides a positive classroom environment in the class and motivates them. 

Mastery achievement goals for students are the important factors in preventing the decline 

in performance and motivation. Probably, mastery achievement goals promote student 

academic achievement and social behavior for desired learning outcomes in the class 

context. 

On the other hand, school policy can also enforce setting mastery achievement goals in 

classroom. Academic emphasis of school changes the behavior and attitude of teachers in 

the class environment. “Academic emphasis is the degree to which a school is driven for 

academic excellence, high achievable goals are stressed, the learning environment is 

serious and teachers believe in the ability of all students to succeed” (Hoy, 2012). So, the 

school system and principal affect classroom performance-goal structure. Academic 

emphasis of school has a positive relation with student academic achievement. 

Setting mastery goals by teachers increases the student and teacher motivation. Students 

and teacher know where they are going. Specific, measurable, attainable, realistics and 

time specific mastery goals increase the motivation. 

To set up higher academic objectives in the learning environment regulates teacher’s 

behavior and teaching tactics in the class. Teachers beliefs and academic expectations play 

a important role to create a quality of  class instruction. Teachers design the learning 

environment effectively in order to help students for attaining higher achievement goals. 

Higher motivated students also encourage teachers to create a positive learning 

environment. 

High quality of class instruction requires students’ active participation in learning process. 

Teachers design the learning environment and they are only facilitator to arouse student’s 

curiosity and engage them in the process. Teacher’s role is more that of a facilitator. There 

is no doubt that, quality of class instruction requires a quality of teacher-student 

relationship.  
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Frequent instructional dialogue between teachers and students makes their communication 

more qualified. Teachers should establish quality relationships with students in order to 

encourage students to involve in learning process all the time. Teachers who have a high 

self-efficacy and higher expactations do not prefer only didactic teaching style in the class.  

The quality relationship between teacher and students decreases the discipline problems 

and creates more positive learning climate in the class. The quality of teacher-student 

relationship also increases the classroom management skills of teachers. Teachers who 

manage the class effectively tend to focus on individual needs of each student. This also 

enables a high quality of interactions between teacher and student. Moreover, teachers 

become more effective and well prepared in well-managed classrooms. Students realize the 

potential of teachers and they perceive them productive. 

The effective classroom management also encourages teacher involvement in educational 

process. Active participation increases the number of contact between teachers and 

students. Teachers are more productive in the class when they establish good relationships 

with all the students in the class. Sometimes, teachers can have some problems in the class. 

If they cannot solve the problem immediately, this will affect their attitudes in the class and 

therefore student academic achievement. Teacher involvement is the important part of 

teacher-student contact. 

6.2.2.3. Teacher caring 

Teacher experience is important variable that affects the classroom management skills of 

teachers. Actually, experience means learning within the time. Teachers learn how to 

behave in the class environment both to stimulate student’s curiosity about learning and to 

solve their social and individual problems in the class. Experienced teachers know how to 

behave in the class. They have higher level of pedagogical knowledge. Although there is 

no strong relationship between teacher’s pedagogical knowledge and student academic 

achievement, pedagogical knowledge helps teacher to establish quality relationships 

with students. When the teachers use their pedagogical knowledge more actively in the 

class, they face with less management problems in the class since they establish a quality 

relationship with students. 
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6.2.2.4. Teacher motivation 

Highly effective teachers in the class environment have higher level of job satisfaction. 

Since they believe the value of their job, they show higher level of satisfaction. However, 

school structure and leadership style also affect teacher’s job satisfaction. Principal’s 

supportive behaviour also increases the job satisfaction and commitment of teachers. 

Satisfied teachers have higher motivation. Teacher Motivation is the important prerequisite 

to create an effective learning environment. When the students show good academic results 

and teachers can establish better relationship with students, teachers are satisfied with their 

job. Satisfied teachers try to produce more educational activities for the student’s social 

and academic gains.  

Highly motivated teachers also spend more time to design some extra curricular 

activities in the school to attract students’ curiosty. Extra curricular activities take extra 

time for teachers. When teachers do not believe their students to gain the desired learning 

objectives, they probaby will not produce extra learning opportunities. 

Extra curricular activities are sometimes neglected by teachers since they focus mainly on 

class activities. Teachers who have higher job satisfaction allocate time to design their 

educational curriculum not only at knowledge and comprehension level but also at 

application or more higher levels. They give more importance to use classroom 

information for solving real life problems.  

Theoretical ideas are converted to practical situations and also connections between the 

concepts are important for them. Learning environment is not limited within the class and 

satisfied teachers are more willingly ready to plan extra curricular activities in the 

curriculum. So, this helps to increase the quality of teacher-student relationship.  

6.2.2.5. Effectiveness of teacher 

Highly satisfied teachers spend more time for their content-area preparation. They want 

to offer more exercises, real-life situations, teaching tactics and ways in the class to 

effectively teach in the class. This requires more preparation for teachers. Teachers who 

show more commitment to their job feel a necessity of such a preparation. There is no 

doubt that, such a preparation work makes teachers more knowledgeable about the various 

teaching tactics.  
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The use of variety of teaching methods creates a positive and supportive learning 

environment for students. Actually, traditional didactic teaching methods do not require an 

extensive preparation work for a good teacher. But a good teacher needs to explore the 

ways of how students are stimulated to learn in the class environment. This is the integral 

part of teaching process. Preparation work is configured according to the needs of students. 

To satisfy the needs of each student is the main objective of teachers who wants to be 

effective in the learning environment.  

Various teaching methods create a supportive learning environment. They listen to 

students, understand their abilities, skills and knowledge and teach them accordingly. It 

helps the quality of class instruction.  
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6.2.3. Tentative causal loop diagram for parent dimension 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 131 - Tentative causal loop diagram for parent dimension. 
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The home has a great influence on the students' psychological, emotional, social and 

academic growth because parents are the first socializing agents in an individual's life. 

Although, the school is responsible for the academic and social growth of students, yet 

parents at home play enormous roles in building the personality of the child and making 

the child what he is. Families create a learning environment at home. The acquisitions from 

this learning environment affect the student’s later school performance and academic 

achievement.  

Family background and characteristics are therefore are important former variables that 

influence the child’s school success. In the literature, major findings show that parents are 

critical for the success of students. 

Taken as whole, the parent sector is composed of following causal loops;  

1. Parent Involvement at school 

2. Parent Involvement at home 

3. Parent’s School Choice Decision 

4. Socio-economic Status of family 

6.2.3.1. Parent involvement at school 

Every parent has some level of expectations from the schools. Even though parent 

expectations vary on the structure of each family, it determines also the level of 

involvement in educational process both at home and at school.  

Family education among family characteristics is the important predictor about how high 

expectations they have about their children. Parents’ level of education influences student 

educational outcome, expectancy beliefs and hence their academic achievement. Education 

gains much more importance especially for better-educated families. However, better-

educated families are much more involved in educational process and support their kids at 

home. Knowledgeable parents are mostly interested in their children’s education. 

Higher parent expectations encourage children to reach at a higher academic achievement 

level. As a result of high parent expectations, children set high level of academic standards 

themselves. Families higher expectations make them actively involve in educational 

process. In the literature, there is a strong positive relation between the parent involvement 

and student academic achievement. If a student has guidance of his or her parent, he or she 

will probably show higher achievement.  
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Parent involvement can be both at home and at school. Quality of parent involvement is 

directly related with the quality of teacher-parent communication. The quality of 

teacher-parent communication influences student academic achievement. In addition to 

parent variables, other sectors like school and teacher also affect the quality of teacher-

parent communication.  

School climate and teacher practices can encourage parents actively to involve in 

educational process at school. School and teacher initiatives encourage parents to involve 

in the school activities.  

6.2.3.2. Parent involvement at home 

Parents also involve in educational process at home. Home involvement menas helping 

homeworks and providing assistance at home. Parents set higher level of academic 

standards if they have some level of educational expectations. Parents also need to 

monitor and evaluate the academic progress of the children. More knowledgeable parents 

show supportive attitudes and supervision at home. Like others, home-based support also 

directly affects the student academic achievement at school. 

Student academic achievement is actually main motivator for all the sectors. Students feel 

self-confidence and show higher engagement in educational process, teachers can have 

higher self-efficacy beliefs and sets more mastery achievement goals in the learning 

environment, parents have more positive beliefs about the students and therefore their 

educational expectations increase. 

6.2.3.3. Parent’s school choice decision 

Student Academic Achievement is an important predictor about the quality of school. 

Parents whose children are academically successful are satisfied with the schools. 

Academic achievement is an important parental concern. Student educational outcomes are 

important factors that affect parent satisfaction. Parents choose schools or their kids as 

result of the outcomes at the end of a certain educational process. Especially private school 

parents want to get their money worth. This is important decision criterion for next year’s 

school choice.  
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Parent Satisfaction means to continue with the same school next academic year. 

Satisfaction and achievement are effective in parent’s school choice decision. When they 

are satisfied with their schools, the tuition of the school would be second consideration if 

there is no serious financial problem at home. Parents try to pay school tuition for the next 

year. Private schools have lower teacher-student ratio classes. Among public schools, 

lower teacher-student ratio classes are mostly preferred schools. For those schools, parents 

pay extra school fee to the administration of those schools. To spend extra money for 

education requires a school with low teacher-student ratio.  

Teacher- student ratio is the most important predictor of student academic achievement. 

Therefore, parents prefer private schools because they can offer more appropriate teacher-

student ratio. The less number of students in the class, the more teacher-student 

interactions in the class. Low teacher-student ratio contributes to student academic 

achievement.  

Private schools offer this advantage. Some public schools try to lower its number of 

students in order to enhance student’s academic achievement. The classes in some pilot 

public schools are designed with the minimum number of students. Lower teacher-student 

ratio increases the effectiveness of learning environment and hence student academic 

achievement. 

6.2.3.4. Socio-economic status of family 

Socioeconomic status of the family is one of the best predictors of student academic 

achievement. Many low socio-economic families lack education themselves, therefore do 

not encourage their children to receive a quality education and can not set higher 

expectations for their children. This will probably cause a lower academic achievement. If 

a family spends a certain amount of money for their children’s education, family members 

need to work harder to earn money. This increases the hours of employment and finally 

the family income.  

When the family income increases, it would be easy to decide whether they spend so much 

money for their children’s education or not. They can allocate more money for 

education. A family without a financial problem, can want to send their children to a 

private school with a lower teacher-student ratio. 
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6.2.4. Tentative causal loop diagram for school dimension 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 132 - Tentative causal loop diagram for school dimension. 
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No two schools are alike. Every school has its own characteristics and learning 

environment. Schools have a significant effect on the academic and social development of 

students. School climate, learning environment, structure, staffing and resources are the 

most influential factors on student academic achievement.  

School dimension that influences student academic achievement and parent satisfaction is 

composed of following causal loops;  

1. School Learning Atmosphere 

2. School Climate 

3. Academic Optimism 

4. Teacher Professional Development 

6.2.4.1. School learning atmosphere 

Academic expectations of the school are the important variables that regulate the 

behavior of all stakeholders in school system. Academic expectations create a direction to 

the school. All staff emphasizes academic achievement. Academic Emphasis of school 

members is important to enhance student academic achievement.  

So, the effectiveness of School Learning Culture increases and learning culture is 

accustomed to the academic achievement at the end of a certain process. School Learning 

culture is the commonly held beliefs, values and symbols of teachers, students and 

principals towards the academic standards. This academic emphasis characterizes the 

school and school learning culture becomes more effective. Teachers, important part of the 

school system, highly involve in educational process. Their work capacity is at maximum 

and they work for only the achievement of all students.  

Teacher involvement and hence teacher’s work in the school result in student academic 

achievement at the end. So, academic emphasis of the school leads student academic 

achievement since it creates an effective learning environment and culture. Organisational 

learning atmosphere encourages teachers to work hard in the classroom and then it leads to 

student achievement. It is critical for student’s learning. 

6.2.4.2. School climate 

Academic Expectations of the school influences all the staff in the school. Especially, 

school leaders set higher mastery goals and change their leadership styles accordingly. 
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School administration role changes from management role to leadership role to effectively 

motivate teachers and students. Principals’ leadership style has effects on student academic 

achievement. Principal’s Leadership Style creates a learning organizational culture. The 

principal’s leadership style affects the school’s organizational structure which indicates 

goals, planning, and coordination at school level. 

School structure and leadership style provide learning opportunities for the students. But 

structures alone do not improve a school or student academic achievement. Supportive 

learning environment, effective school climate, leadership style and flexible organizational 

structure must be taken into consideration at the same time to understand the effective 

school systems that promote student academic achievement and parent satisfaction.  

The flexibility of School Leadership Style is the advantage to have a flexible 

organizational structure. Leadership style, organizational structure and culture must fix 

with each other in order to manage change in the school. The transformational and servant 

types of leaderships in the school affect the organizational structure. School structure turns 

from bureaucratic to organic type of structure to fit with the school leader’s style.  

Organic school structure offers flexibility for all staff. With the help of flexible school 

structure, teachers and school managers establish good communication channels. Structure 

implements innovation and teachers involve in decision-making processes. Teachers can 

control over their practices. A principal’s leadership style and ability to monitor and 

develop instructional practice within the school enhance teacher satisfaction and student 

academic achievement. 

The flexilibity of organizational structure creates many learning opportunities for both 

teachers and students. In flexible school organizational structure, teachers have a chance to 

participate in decision-making processes. Teachers are satisfied and motivated in this type 

of school context. They have a sense of belonging and this creates commitment to the 

organization and satisfaction. Since the interaction is encouraged, teacher and students 

actively communicate with each other. There is a supportive learning environment due to 

dynamics of social environment. This learning environment has a positive effect on teacher 

satisfaction and student academic achievement.  

Such a supportive learning environment increases the effectiveness of school climate. 

Positive school climate has an effect on student academic achievement. School climate that 

shapes the behavior of teachers that either facilities or constrains classroom instruction and 
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student learning. Good school climate has a significant effect on student academic 

achievement when compared with a poor school climate. Under such a climate, learning is 

enhanced, the work of staff is recognised and their contributions valued.  

So, teacher satisfaction with the school leader is an inevitable outcome. Teacher 

satisfaction with the school leadership team is a significant predictor for the extent of 

teacher involvement and engagement with the school and learning. Teacher involvement 

is directly related with educational outcomes like student academic achievement. 

6.2.4.3. Academic optimism 

One of the important school characteristics is collective trust in parents and students. 

Collective trust has strong effects on student academic achievement. Collective trust is 

defined as “a state in which groups are willing to make themselves vulnerable to others and 

take risks with full confidence that others will respond in positive ways, that is, with 

benevolence, reliability, competence, honesty, and openness” (Tarter and Hoy, 2004). 

Academic achievement enables collective efficacy that is a group of beliefs and 

expectations. Collective trust is also an affective response to collective efficacy. There is a 

reciprocal causality among these elements. There is a “set of interactions with the 

components functionally dependent on each other. Collective trust in students and parents 

encourages a sense of collective efficacy, which reinforces and enhances trust” (Hoy, 

2012).  

6.2.4.4. Teacher professional development 

Even though teacher experience, skill, subject knowledge and teacher level of education 

are the important indicators that show teacher quality, training for professional 

development increases the teacher quality. Training helps teachers to increase their 

subject and pedagogical knowledge, to improve their abilities and skills, to be aware of 

new teaching methods and tactics. So teacher training or workshops increase their quality 

as well as their effectiveness.  

Quality of teacher is an important predictor of student academic achievement. In schools, 

when students are high achievers, the academic expectations of all school staff increases. 

Academic achievement increases expectations. So, school leaders want to improve 
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school’s success by sending their teachers to different types of seminars, workshops and 

training programs. 

6.3. Research Data 

“To build a system dynamics model from a causal or cognitive map, two kinds of task are 

required. First, some operational structure should be added. Second, lots of quantification 

should be introduced into the original map. To make the simulation of the causal or 

cognitive map, additional data and information to build a system dynamics model has to be 

collected. But, often it is difficult to collect enough data. Usually additional data and 

complication of the map to make a simulation drives away the original insights” (Kim, 

2000). 

“Abstract simulation means a simulation of a model that is built from abstract or 

conceptual variables and causal relationships. It is different with econometric model or 

statistical model in that abstract model will be based on the causal relationships among 

variables presented in the causal map and cognitive map. Abstract simulation provides an 

environment where causal map or cognitive map can be simulated without requiring 

additional data on structure and parameters. The causal map cannot be simulated without 

introducing additional assumptions on structures and parameters. Abstract simulation 

environment is supposed to provide these assumptions automatically” (Kim, 2000). 

“These features of abstract simulation are required for at least three reasons. First, abstract 

simulation will help in preserving generic nature of causal map. Sometimes causal map is 

built with highly abstract variables to maintain its generic nature. Second, abstract 

simulation is required to preserve the purity of cognitive maps. If one introduces additional 

assumptions into the cognitive map for simulation purpose, the purity of cognitive map 

will be destroyed. Third and last, abstract simulation will increase the honesty of system 

scientists. If one cannot know the concrete structures and parameters, one need not hide his 

ignorance to build a simulation model. Rather, by using abstract simulation approach, he 

can simulate without introducing his own assumptions” (Kim, 2000). 

System Dynamics Modeling gives the chance of modeling a complex system without the 

need to use actual data. The resulting model of this study will be calibrated with a selected 

bank. No actual data has been used in the model and reasoning has been made. 
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7. STOCK-FLOW DIAGRAMS AND SIMULATION MODEL 

7.1. Stock and Flow Diagrams 

Educational process is affected by four dimensions as student, parent, teacher and school 

dimensions. The study of these dimensions and interrelationships between them has 

become more complex social system to describe educational outputs. In this study, only 

parent and teacher dimensions would be taken into consideration in order to analyze the 

effect of those dimensions on student academic achievement. For further studies, the other 

dimensions (student and school) and other educational outcomes (parent and student 

satisfaction, social and behavioral growth of students) can be studied using system 

dynamics modeling. 

In the model, parent and teacher dimensions are taken into consideration. Regarding with 

these dimensions, four stocks are formed. The main idea behind the dynamics system of 

the model is to understand how parent and teacher related variables affect student 

academic achievement. 

1. Parent Expectation (PE) Stock-flow 

2. Parent Involvement (PI) Stock-flow 

3. Student Academic Achievement (SAA) Stock-flow 

4. Teacher-parent Contact (TPC) Stock-flow 

 

Even though you can analyse the factors that affect student academic achievement, the 

output and effects of an educational process cannot be realized in a short time interval. 

That’s why, the studies in the field of education has deprived of reasonable feedbacks for 

education policy-makers in order to systematize the educational process. It includes more 

complex dimensions and interrelationships between them. However, the use of system 

dynamics modeling to understand an educational process has given understandable and 

reasonable results for all stakeholders. 
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7.1.1. Parent expectation (PE) stock-flow 
 

“To increase the incidence and quality of model assessment and reproduction studies”, 

following information regarding with Parent Expectation Stock is provided in the model as 

it is mentioned by Barlas (2000). 

• “Units of measurement for all variables and parameters.” 

• “Sources of data (qualitative and quantitative) for different equations and 

algorithmic rules.” 

• “Definition of all the variables used in the model and the logic behind their 

formulation.” 

The preferred model reporting requirements for Parent Expectation stock flow is shown in 

the table-1. 
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Table 1: Parent Expectation (PE) model documentation reporting definition of all the variables, units of 

measurement and their formulation. 

Caus.
Loop No Variable Formulations and Comments Units 

1 1.1 
Parent 
Expectation 
(PE) 

𝑃𝐸 𝑡 = 𝑃𝐸 0 + 𝐼𝑃𝐸 𝑡 − 𝐷𝑃𝐸 𝑡 ∗ 𝑑𝑡;𝑃𝐸 0 = 50
!

!
 grade 

Parent Expectation (PE), accumulates the increase in parent expectation (IPE) and declines as the decrease in parent expectation 
(DPE) increases. It is the expected grade by parent about his child’s academic performance measured by written assessments. The 
initial value for parent expectation is given by PE(0), assumed to be 50 out of 100 since the passing grade is 50. Every parent is 
assumed that their children should get at least passing grade. Maximum amount of parent expectation is assumed to be 100 since the 
marking scale is between 0 and 100. 

1 1.2 

increase in 
parent 
expectation 
(IPE) 

𝐼𝑃𝐸 =   𝐼𝐹  𝑇𝐻𝐸𝑁  𝐸𝐿𝑆𝐸  (𝑃𝐸 > 85,
100 − 𝑃𝐸 ∗ 𝑝𝑒𝑙 ∗ 𝑐𝑟𝑝𝑒

𝑢𝑡𝑝𝑒 ,
𝑃𝐸 ∗ 𝑝𝑒𝑙 ∗ 𝑐𝑟𝑝𝑒

𝑢𝑡𝑝𝑒  grade/
month 

The increase in parent expectation (IPE), is the rate at which family expectation increases. Parent Expectation (PE) is affected by 
parent education level (pel), total parent expectation (PE) and changing ratio in parent expectation (crpe). The actual increase in 
parent expectation is the multiplication of parent expectation, parent education level and the changing ratio of parent expectation. The 
level of an increase in parent expectation also affects the increase in parent educational practice rate (IPP). When the parent 
expectation reaches at the level of 85, the amount of increase in parent expectaton starts to decline. 

1 1.3 

decrease in 
parent 
expectation 
(DPE) 

𝐷𝑃𝐸 =
𝑃𝐸 ∗ 𝑓𝑠 +𝑚𝑠 ∗ 𝑐𝑟𝑝𝑒

𝑢𝑡𝑝𝑒  grade/
month 

The decrease in parent expectation (DPE), is the rate at which family expectation decreases. Parent Expectation (PE) decreases 
depending on size of the family (fs), and the marital status (ms). The actual decrease in parent expectation is the multiplication of 
parent expectation with the changing ratio in parent expectation and the addition of family size and marital status. 

1 1.4 
parent 
education level 
(pel) 

𝑝𝑒𝑙 = 0.4 dimens
ionless 

The parent education level (pel), is the highest level of schooling that a parent has reached. It results in some level of parent 
expectation (PE). Parent education level is between 0.1 and 0.8 where 0.1=no education, 0.2=primary school, 0.3=middle school, 
0.4=high school, 0.5=two-year degree, 0.6=undergraduate, 0.7=master, 0.8=doctorate and above. Since the compulsory education is 
for 12 years in Turkey, the initial value for parent education level is taken as 0.4 

1 1.5 marital status  
(ms) 𝑚𝑠 = 0.0 dimens

ionless 

The marital status (ms), is a parent's state of being single, married, separated, divorced, or widowed. If parents are divorced, the 
marital status is taken as 0.2 and if not, it is taken as 0.0 since it has no negative effect on parent expectation (PE). The initial marital 
status value is taken as 0.0 since couples are assumed to be married. 

1 1.6 family size (fs) 𝑓𝑠 = 0.3 dimens
ionless 

The family size (fs), is considered as the number of members in family. The more number of children has negative effect on parent 
expectation (PE). Each member is represented by 0.1 and for ideal family size is considered as 0.3 (father, mother and one child). 
Hence, the initial value for the family size is taken as 0.3.  

1 1.7 

changing ratio 
in parent 
expectation 
(crpe) 

𝑐𝑟𝑝𝑒 =   
𝑃𝐸

𝑚𝑎𝑥𝑝𝑒 dimens
ionless 

The changing ratio in parent expectation (crpe) is the conversion of Parent Expectation (PE) between 0 and 1. 

1 1.8 

maximum 
parent 
expectation 
(maxpe) 

𝑚𝑎𝑥𝑝𝑒 = 100 grade 

The maximum parent expectation is the maximum grade that a student can take it. 

1 1.9 

unit time for 
parent 
expectation, 
utpe 

𝑢𝑡𝑝𝑒 = 1 month 

The unit time for parent expectation (utpe) is taken as one month since the time step is in months. 
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Parents contribute significantly to student academic achievement and affect the educational 

process. Parent Expectation is the starting point of the educational process. Parent 

expectations change the level of parent achievement standards and hence affect student 

academic achievement. Therefore, parent expectation is taken as a stock and which factors 

affect the level of parent expectation is considered as rates. The increase in parent 

expectation is the inflow that increases parent expectation and the decrease in parent 

expectation is outflow that decreases parent expectation as shown in the Figure-133. 

 

Figure 133 – The stock flow diagram of Parent Expectation. 

 

In figure 134, the parent expectation affects its own increasing rate and decreasing rate 

both directly and indirectly. Indirect feedback loop of Parent Expectation is linked by the 

variable of changing ratio in parent expectation that represents intervening variables in 

feedback loops.  

 

Figure 134 – Elementary relationship between Parent Expectation (PE) and rate variables. 

 

Figure 134 shows equations that will preserve value of parent expectation between 0 and 

100. Parent expectation is considered as student’s grade at the end of a certain time 

interval. That’s why maximum parent expectation must be same as the maximum grade 

that is 100. Maximum parent expectation (maxpe) variable is considered as 100 grades. 

Changing ratio in parent expectation is the division of Parent Expectation to maximum 
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parent expectation. By doing that, changing ratio in parent expectation becomes between 0 

and 1. If the changing ratio in parent expectation is 1, that means parent expectation takes 

its maximum value and vice versa. Depending on the changing ratio, rates are also subject 

to change accordingly. In order to ensure this, increase in parent expectation is defined to 

converge towards zero as the value of the parent expectation passess 85 and comes near 

100. On the other hand, decrease in parent expectation is defined to converge towards zero 

as the value of parent expectation goes to zero. The formula that describes this relation is 

given in figure 134. 

The level of parent education is an important contributor for parent expectation. It directly 

affects the level of parent expectation and hence indirectly parent involvement. Better-

educated parents have more expectations about their children’s academic achievement. The 

level of parent education affects the increase in parent expectation as shown in the figure-

135. 

 

Figure 135 – Elementary relationship between Parent Expectation (PE) and rate variables / the effect of 

parent education level (pel) on increase in parent expectation. 

 

The parent education level (pel), means that the level of parent education results in some 

level of parent expectation (PE). In this study, parent education level is considered between 

0.1 and 0.8 where 0.1=no education, 0.2=primary school, 0.3=middle school, 0.4=high 

school, 0.5=two-year degree, 0.6=undergraduate, 0.7=master, 0.8=doctorate and above. 

Since the compulsory education is for 12 years in Turkey, the initial value for parent 

education level is taken as 0.4 in the model. 

Another important family factor that changes the level of their expectation is the family 

size. When family size increases, parent start to spend less time for each child due to the 
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time limitation. Family size is inversely proportional to the level of parent expectation. It 

increases the decrease in parent expectation rate as shown in the figure-136. 

 

 

Figure 136 – Elementary relationship between Parent Expectation (PE) and rate variables / the effect of 

parent education level (pel) and family size (fs) on rate variables. 

 

In the model, for each additional member of family, the family size is taken as 0.1. For 

example, family size value for a family of father, mother and one child is 0.3. Additional 

number of children increases its value by 0.1. 

The last constant that affects the level of parent expectation is marital status of family. 

Single-parent status is also important for the level of parent expectation over the child’s 

academic achievement. The effect of marital status together with other constants on rate 

variables is added to the model and shown in figure-137. 

 

Figure 137 – Elementary relationship between Parent Expectation (PE) and rate variables / the effect of 

parent education level (pel), family size (fs) and marital status (ms) on rate variables. 
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The values of marital status are considered as 0.0 for coupled and 0.2 for single parents. 

The addition of marital status and family size affects the decrease in parent expectation 

rate. If the couples are not divorced, marital status has zero effect on the rate variable and 

only family size is taken into consideration. If they are divorced, 0.2 is added to the value 

of family size. 

Time Step for parent expectation stock is in months. Hence the unit time for parent 

expectation is taken as one month. The final model together with its formulations for 

Parent Expectation (PE) is shown in figure 138. 

 

   - Parent Expectation = INTEG (increase in parent expectation – decrease in parent expectation)            (1) 

    - Increase in parent expectation = IF THEN ELSE (PE > 85, !""!!"   ∗  !"#$  ∗  !"#
!"#$

 , !"  ∗  !"#$  ∗  !"#
!"#$

)               (2) 

    - Decrease in parent expectation = !"  ∗  !"#$  ∗  (!"!!")
!"#$

                                                                                   (3) 

    - changing ratio in parent expectation = !"
!"#$%

                                                                                            (4) 

 

Figure 138 – Parent Expectation (PE) stock, rate variables, all the variables and the necessary formulations 

between them. 
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7.1.2. Parent involvement (PI) stock-flow 

“To increase the incidence and quality of model assessment and reproduction studies”, 

following information regarding with Parent Involvement Stock is provided in the model 

as it is mentioned by Barlas (2000). 

• “Units of measurement for all variables and parameters.” 

• “Sources of data (qualitative and quantitative) for different equations and 

algorithmic rules.” 

• “Definition of all the variables used in the model and the logic behind their 

formulation.” 

The preferred model reporting requirements for Parent Involvement stock flow is shown in 

the table-2. 
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Table 2: Parent Involvement (PI) model documentation reporting definition of all the variables, units of 

measurement and their formulation. 

Caus. 
Loop No Variable Formulations and Comments Units 

2 2.1 Parent Involvement 
(PI) 𝑃𝐼 𝑡 = 𝑃𝐼(0) + IPP t − DPP t ∗ dt; PI 0 = 10

!

!
 hour 

Parent involvement (PI), is the participation of parents in school activities or helping students at home. It is the 
commitment of time, energy, and good will to promote success for students. It accumulates the increase in parent 
educational practices (IPP) and declines as the decrease in parent educational practices (DPP). It is the time dedicated 
by parent for his child’s educational activities. Parent Involvement has been considered in three dimensions such as 
behavioral (participation in both school and home activities such as parent–teacher conferences, helping with 
homework), cognitive intellectual (connecting children to intellectually stimulating activities such as going to the 
library and discussing current events) and personal (keeping informed of what is happening with the child in school). 
The assumed initial value is taken as 10 hours per month. 

2 2.2 
increase in parent 
educational 
practices rate (IPP) 

IPE =
DELAY  FIXED  (IF  THEN  ELSE   totpi > maxpi,
!"#$%  ∗   !!!"#$   ∗  !"#  ∗  !"#!  ∗  !"!#

!"#$
, !"!#$  ∗   !!!"#$   ∗  !"#  ∗  !"#!  ∗  !"!#

!"#$
, 4,0)              

hour/ 
month 

The increase in parent educational practices rate (IPP), is the rate at which parent educational practices increase. Parent 
educational practices are the practice time dedicated for the education of his child both at home and at school. The 
increase in parent educational practices is measured in hours that show how much time spent on educational activities 
by parent per month. The increase in parent educational practices rate is affected by increasing parent expectation 
(IPE), total needed parent involvement due to the academic gap between real academic achievement and parent 
expectation (totpi), maximum parent involvement (maxpi), the level of parent satisfaction from the school and the 
educational process (ps), the level of school parent involvement support for encouraging parent practices (spis) and the 
changing ratio in parent involvement (crpi). 

2 2.3 
decrease in parent 
educational practice 
rate (DPP) 

DPP =   
PI ∗ crpi ∗ pw

utpi
 hour/ 

month 

The decrease in parent educational practice rate (DPP) is the rate at which parent educational practices decrease. Parent 
Expectation decreases depending on fraction of parent workload time to total time (pw), the total time for parent 
involvement (PI) and changing ratio in parent involvement (crpi). 

2 2.4 total needed parent 
involvement (totpi) totpi = ag ∗ pipg hour 

Total needed parent involvement is the total number of hours needed for parents to make educational practices with 
their children in order to decrease the academic gap. 

2 2.5 
maximum parent 
involvement 
(maxpi) 

maxpi = 46 hour 

The maximum parent involvement (maxpi) is the maximum time that a parent will be able to dedicate it for educational 
practices in a month. In order to calculate the maximum parent involvement time per month, 1 hour per day for 
weekdays and 3 hours per day for weekends are thought. So, total maximum parent involvement time is calculated as 
1x22 + 3x8 = 46 hours per month. 

2 2.6 academic gap (ag) ag = IF  THEN  ELSE  (daa > SAA, daa − SAA, 0) grade 

Academic gap (ag) is the difference between desired student academic achievement (dsaa) and Student Academic 
Achievement (SAA). 

2 2.7 
needed parent 
involvement per 
grade (pipg) 

pipg = 2 hour/ 
grade 

The needed parent involvement per grade (pipg) is how many hours are needed for parents to spend for educational 
practices in order to increase their student’s academic achievement by 1 grade. It is assumed that 2 hours of parent 
involvement can increase student academic achievement by 1 grade. 
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Table 2: Parent Involvement (PI) model documentation reporting definition of all the 

variables, units of measurement and their formulation. 

 
Caus. 
Loop No Variable Formulations and Comments Units 

2 2.8 effect of PE on PI 
(pepi) pepi =   

pipg ∗ PE
upi

 dimens
ionless 

Effect of PE on PI is the effectiveness of Parent Expectation on Parent Involvement. The magnitude of effect is 
considered in terms of  total needed parent involvement as unitless. 

2 2.9 unit parent 
involvement, upi upi = 1 hour 

Unit parent involvement is taken as one hour. That is the smallest piece of parent involvement. 

2 2.10 level of parent 
engagement (lpe) lpe = 0.050 dimens

ionless 
 
Level of parent engagement (lpe), is the categorization of parent’s desire to engage in school and educational activities. 
It is categorized between 0.000 and 0.100 (0.000=not at all engaged, 0.025=not engaged, 0.050=partially engaged, 
0.075=engaged and 0.100=highly engaged). The initial value is taken as partially engaged (0.050) 

2 2.11 
school parent 
involvement support 
effectiveness (spis) 

spis = 0.050 dimens
ionless 

 
School parent involvement support effectiveness (spis) is the level of support that a school makes to encourage parent 
involvement. It is categorized between 0.000 and 0.100 (0.000=not at all supported, 0.025=not supported, 
0.050=partially supported, 0.075=supported and 0.100=highly supported). The initial value is taken as partially 
supported (0.050) 

2 2.12 
changing ratio in 
parent involvement 
(crpi) 

crpi = PI ∗ crm dimens
ionless 

The changing ratio in parent involvement is the conversion of Parent Involvement (PI) between 0 and 1. The level of 
parent involvement exceeds a certain limit, the rates starts to change accordingly. The changing ratio is parent 
involvement is taken between o and 1. it is assumed to be ‘1’ for maximum parent involvement (46 hours), and ‘0’ for 
minimum parent involvement (0 hour). 

2 2.13 changing ratio 
multiplier (crm) crm = 0.0217 1/hour 

The changing ratio multiplier is the conversion of parent involvement into a scale between 0 and 1. It is assumed to be 
0.0217. When parent involvement takes its maximum value (46 hours), the changing ratio in parent involvement 
becomes ‘1’ using chaging ratio multiplier. 

2 2.14 unit time for parent 
involvement (utpi) utpi = 1 month 

The unit time for parent involvement (utpi) is taken as one month since the time step is in months. 

2 2.15 
fraction of parent 
workload time to 
total time (pw) 

pw = 0.5 dimens
ionless 

 
Fraction of parent workload time to total time (pw), means the percentage of parent’s non educational activities (hours 
of employment, sleeping time and the time for daily activities) to total time. It is between 0 and 1. %0 and %100 
percentages are represented by 0 and 1 respectively. The initial value is assumed to be 0.5. 
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Parent Involvement stock is an important contributor to Student Academic Achievement 

stock. Different variables can affect Parent Involvement and that’s why, it is difficult to 

analyse the effect of each variable on parent involvement separately. The level of parent 

involvement is affected by student academic achievement, School attitude towards parent 

involvement and engagement and parent itself. In order to understand such a complex 

dynamic system, parent involvement is taken as a stock and which factors affect the level 

of parent involvement is considered as rates. The increase in parent involvement is the 

inflow that increases parent involvement and the decrease in parent involvement is outflow 

that decreases parent involvement as shown in the Figure-139. The unit of parent 

involvement is considered as hours. 

 

Figure 139 – The stock flow diagram of Parent Involvement. 

 

In figure 140, the parent involvement affects its own increasing rate and decreasing rate 

both directly and indirectly. Indirect feedback loop of Parent Involvement is linked by the 

variable of changing ratio in parent involvement that represents intervening variables in 

feedback loops.  

 

Figure 140 – Elementary relationship between Parent Involvement (PI) and rate variables. 
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In Figure 140, changing ratio in parent involvement is calculated by the multiplication of 

Parent Involvement (PI) and changing ratio multiplier (crm). In other words, the changing 

ratio in parent involvement is the conversion of parent involvement between 0 and 1.  

Parent involvement is considered as parent’s time dedicated to his child’s educational 

activities. Parent Involvement can vary between 0 and 46 hours. The maximum value for 

parent involvement is assumed to be 46 hours per month. In order to calculate the 

maximum parent involvement time per month, 1 hour per day for weekdays and 3 hours 

per day for weekends are thought. So, maximum parent involvement time is calculated as 

1x22 + 3x8 = 46 hours per month.  

When Parent Involvement increases from 0 to 46, changing ratio in parent involvement 

also increases from 0 to 1 accordingly. Depending on the changing ratio in parent 

involvement, rates are also subject to change accordingly. In order to ensure this, increase 

in parent involvement is defined to converge towards zero as the value of the parent 

involvement passess the midpoint between the range of 0-46. On the other hand, decrease 

in parent involvement is defined to converge towards zero as the value of parent 

involvement goes to zero. 

The parent involvement affects its increasing rate indirectly. In the further explanations, 

Parent involvement will affect the student academic achievement and as a result of 

comparison between student academic achievement and parent expectation, there will be 

an academic gap. In order to reduce academic gap, there will be a need for further parent 

involvement to encourage the student study hard. This relation between the variables will 

be discussed in Student Academic Achievement Stock (7.1.3.). Finally, total needed Parent 

Involvement will affect Parent Involvement. 

Total needed Parent Involvement (totpi) is the total number of hours for parent 

involvement to eliminate academic gap. Total needed Parent involvement is limited to 

maximum parent involvement (maxpi) and it is already calculated as 4 hours per month as 

mentioned above. So, total needed parent involvement cannot exceed this limit in that 

model. The effect of maximum parent involvement and total needed parent involvement 

are added to the model and shown in figure 141. 
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Figure 141 – Elementary relationship between Parent Involvement (PI) and rate variables / the effect of total 

needed parent involvement (totpi) and maximum parent involvement (maxpi) on increase in parent 

educational practices. 

 

Parent’s desire to engage in educational process and school activities that support parent 

involvement contribute significantly to the number of parent educational activities that 

increase parent involvement. School characteristics, attitudes and policies directly affect 

the level of parent involvement and shape it. 

In the model, the effect of school on parent involvement is called as ‘school parent 

involvement support effectiveness’ that is categorized between 0.000 and 0.100 (0.000=not 

at all supported, 0.025=not supported, 0.050=partially supported, 0.075=supported and 

0.100=highly supported).  

Typically, parents are highly engaged and tend to be involved in their children’s education. 

The level of parent engagement also directly affects the level of parent involvement. In the 

model, parent engagement is categorized between 0.000 and 0.100 (0.000=not at all 

engaged, 0.025=not engaged, 0.050=partially engaged, 0.075=engaged and 0.100=highly 

engaged). The initial value is taken as partially engaged (0.050). The effect of school 

support and parent engagement is added to the model and shown in figure-142. 
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Figure 142 – Elementary relationship between Parent Involvement (PI) and rate variables / the effect of total 

needed parent involvement (totpi), maximum parent involvement (maxpi), school parent involvement support 

effectiveness (spis) and level of parent engagement (lpe) on increase in parent educational practices. 

 
 
 
Parent Involvement is directly related with Parent Expectation. When parents have a high 

level of expectation at the end of a certain educational process, they will have a tendency 

to involve more in educational process. To show such a relation between them, Parent 

Expectation Stock is connected to increase rate for Parent Involvement Stock using an 

axuliary variable called effect of PE on PI. This is added to the model and shown in figure-

143. 
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Figure 143 – Elementary relationship between Parent Involvement (PI) and rate variables / the effect of total 

needed parent involvement (totpi), maximum parent involvement (maxpi), school parent involvement support 

effectiveness (spis), level of parent engagement (lpe) and effect of parent expectation on parent involvement 

(pepi) on increase in parent educational practices. 

 

Parent involvement is also affected by working hours, sleeping time and non-educational 

activities of parents. If parents become overload, they will have decreasing tendency to 

involve in educational process. The effect of parent workload time is considered as fraction 

of parent workload time to total time. It is added to the model and shown in figure-144. 

 
Figure 144 – Elementary relationship between Parent Involvement (PI) and rate variables / the effect of total 

needed parent involvement (totpi), maximum parent involvement (maxpi), school parent involvement support 

effectiveness (spis), level of parent engagement (lpe) and effect of parent expectation on parent involvement 

(pepi) on increase in parent educational practices / the effect of parent workload (pw) on decrease in parent 

educational practices 
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Time Step for parent involvement stock is in months. Hence the unit time for parent 

involvement is taken as one month. The final model together with its formulations for 

Parent Involvement (PI) is shown in figure 145. 

 
    - Parent Involvement = INTEG (increase in parent educational practices – decrease in parent  
                                                        educational activities)                                                                               (5)                                           
    - Increase in parent expectation = DELAY FIXED (IF THEN ELSE (totpi > maxpi, !"!#$

!"#$
 * (1-crpi) *  

 
                                                           lpe *  spis,* pepi,  !"#$%

!"#$
 * (1-crpi )* lpe * spis * pepi ), 2, 0)               (6) 

    - Decrease in parent expectation = !"  ∗  !"#$  ∗  !"
!"#$

                                                                                           (7) 

    - changing ratio in parent involvement = 𝑃𝐼 ∗ 𝑐𝑟𝑚                                                                                     (8) 

 

 
 
Figure 145 – Parent Involvement (PI) stock, rate variables, all the variables and the necessary formulations 

between them. 
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7.1.3. Student academic achievement (SAA) stock-flow 
 

“To increase the incidence and quality of model assessment and reproduction studies”, 

following information regarding with Student Academic Achievement Stock is provided in 

the model as it is mentioned by Barlas (2000). 

• “Units of measurement for all variables and parameters.” 

• “Sources of data (qualitative and quantitative) for different equations and 

algorithmic rules.” 

• “Definition of all the variables used in the model and the logic behind their 

formulation.” 

The preferred model reporting requirements for Student Academic Achievement stock 

flow is shown in the table-3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

165	  

	  

Table 3: Student Academic Achievement (SAA) model documentation reporting definition of all the 

variables, units of measurement and their formulation. 

 
Caus. 
Loop No Variable Formulations and Comments Units 

3 3.1 
Student Academic 
Achievement 
(SAA) 

𝑆𝐴𝐴 𝑡 = 𝑆𝐴𝐴 0 + ISAA t − DSAA t ∗ dt
!

!
; 

𝑆𝐴𝐴 0 = 50 
grade 

Student Academic Achievement (SAA), is the outcome of education as grade. It accumulates the increase in 
student academic achievement (ISAA) and declines as the decrease in student academic achievement (DSAA). 
It is the grade taken by student out of 100. 
 

3 3.2 

increase in student 
academic 
achievement 
(ISAA) 

ISAA =
100 − SAA
adjsaa

∗ 𝑠𝑒𝑙 + 𝑠𝑒𝑟 ∗ 𝑒𝑓𝑡𝑝𝑐 grade/ 
month 

The increase in student academic achievement rate (ISAA), is the rate at which student academic achievement 
increases. The increase in student academic achievement rate is measured in how much a student can increase 
his academic achievement in grade (out of 100) per month. The increase in student academic achievement rate 
is affected by student academic achievement (SAA), adjustment time for student academic achievement 
(adjsaa), student energy level (sel), student effort rate (ser) and effectiveness of teaacher-parent contact on 
achievement (eftpc). 
 

3 3.3 

decrease in student 
academic 
achievement 
(DSAA) 

DSAA =   
SAA
lifsa

∗ 𝑠𝑎𝑠𝑎𝑎 
grade/ 
month 

The decrease in student academic achievement rate (DSAA) is the rate at which student academic achievement 
decreases. The decrease in student academic achievement rate is measured in how much a student can decrease 
his academic achievement in grade (out of 100) per month. The decrease in student academic achievement rate 
is affected by Student Academic Achievement (SAA), satisfaction with student academic achievement (sasaa) 
and lifetime for satisfaction with student academic achievement (lifsa). 
 

3 3.4 student self-efficacy 
(sse) sse = SAA ∗ sem dimensi

onless 
Student self-efficacy is defined as student’s beliefs about their capabilities to produce a certain level of 
performance. It is the multiplication of student academic achievement and self-efficacy multiplier. When 
student academic achievement is 100, student self-efficacy is assumed to be 1. Student self-efficacy is between 
0 and 1. 
 

3 3.5 self-efficacy 
multiplier (sem) sem = 0.01 1/grade 

Self-efficacy multiplier is the conversion of student academic achievement to the range of 0 and 1 for self-
efficacy scale. Maximum achievement is considered as maximum student self-efficacy and hence it is assumed 
to be 0.01. The effect of one grade on student self-efficacy is 0.01. 
 

3 3.6 parent involvement 
pressure (pip) pip =   

PI
maxpi

 dimensi
onless 

Parent involvement pressure (pip) on student is caused by parent involvement. It is the conversion of Parent 
Involvement (PI) between 0 and 1. When the parent involvement reaches at its maximum level, the pressure 
becomes also maximum. This maximum pressure is considered as ‘1’. Parent Involvement pressure on student 
is affected by parent involvement (PI) and maximum parent involvement (maxpi) 
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Table 3: Student Academic Achievement (SAA) model documentation reporting definition of all the variables, 

units of measurement and their formulation. 

 
Caus. 
Loop No Variable Formulations and Comments Units 

3 3.7 teacher expectation 
rate (ter) ter = 0.50 dimensi

onless 
 
Teacher expectation rate (ter) is the level of teacher academic expectation from students. It is categorized 
between 0.00 and 1.00 (0.00=no expectation, 0.25=low expectation, 0.50=partial expectation, 0.75=moderate 
expectation and 1.00=high expectation). The initial value is taken as partiall expectation (0.50). 
 

3 3.8 teacher subject 
knowledge (tsk) tsk = 0.50 dimensi

onless 
 
Teacher subject knowledge (tsk) is the level of content and curricular knowledge for a specific field that a 
teacher has experience on it. It affects teacher quality. It is categorized between 0.00 and 1.00 (0.00=no subject 
knowledge, 0.25=little subject knowledge, 0.50=moderate subject knowledge, 0.75=more subject knowledge 
and 1.00=superior subject knowledge). The initial value is taken as moderate subject knowledge (0.50). 
 

3 3.9 teacher classroom 
effectiveness (tce) tce = 0.50 dimensi

onless 
 
Teacher classroom effectiveness is the level of how teacher cultivates thinking skills, stimulates interest in the 
subject and motivates students to learn. It is categorized between 0.00 and 1.00 (0.00=not at all effective, 
0.25=slightly effective, 0.50=somewhat effective, 0.75=moderately effective and 1.00=extremely effective). 
The initial value is taken as somewhat effective (0.50). 
 

3 3.10 
usage of various 
activities and 
methods (uoam) 

uoam = 0.50 dimensi
onless 

 
Usage of various activities and methods (uoam) is the level of usage that shows how often a teacher uses 
different activities and methods to attract students attention and to make them better learned. It is categorized 
between 0.00 and 1.00 (0.00=never, 0.25=almost never, 0.50=sometimes, 0.75=almost every time and 
1.00=every time). The initial value is taken as sometimes (0.50). 
 

3 3.11 teacher quality (tq) tq = tsk ∗ tce ∗ uoam dimensi
onless 

 
Teacher quality is the level of quality that shows how a teacher makes his job well in the learning environment. 
Teacher quality is determined by teacher subject area knowledge, teacher effectiveness in classroom and usage 
of various activities and methods in classroom. Since all the variables directly affect teacher quality, the 
multiplication of all variables gives teacher quality. 
 

3 3.12 student effort rate 
(ser)  ser = pip ∗ ter ∗ tq dimensi

onless 
 
Student effort rate (ser) is the serious attempts of students towards learning. It is directly affected by parent 
involvement pressure (pip), teacher expectation rate (ter) and teacher quality (tq) 
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Table 3: Student Academic Achievement (SAA) model documentation reporting definition of all the 

variables, units of measurement and their formulation. 

 
Caus. 
Loop No Variable Formulations and Comments Units 

3 3.13 student energy level 
(sel) sel = sse ∗ (1 − ser) dimensi

onless 
 
Student energy level is the level of energy to make student focused on studying. Student energy level is 
affected by student self-efficacy and student effort rate. Student energy level is directly proportional to his self-
efficacy and indirectly proportional to his effort rate. As student effort rate increases, the student energy level 
falls. 
 

3 3.14 

adjustment time for 
student academic 
achievement 
(adjsaa) 

adjsaa = 0.125 month 

 
Adjustment time for student academic achievement (adjsaa) is the time duration of adaptation to the current 
academic achievement situation. It is initially taken as 0.125 months. 
 

3 3.15 
satisfaction with 
student academic 
achivement (sasaa) 

sasaa = 1 −   
ag

maxsaa
 dimensi

onless 

 
Satisfaction with student academic achievement is the level of parent satisfaction depending on the difference 
between the parent expectation (PE) and student academic achievement (SAA). If the academic gap (ag) 
between parent expectation (PE) and student academic achivement (SAA) increases the satisfaction with 
student academic achievement decreases. Satisfaction is inversely proportional to academic gap. 
 

3 3.16 
desired student 
academic 
achievement (dsaa) 

dsaa = PE grade 

 
Desired student academic achievement is the parent’s expected grade from his child. 
 

3 3.17 

maximum student 
academic 
achievement 
(maxsaa) 

maxsaa = 100 grade 

 
Maximum student academic achievement (maxsaa) is the highest available grade that a student will be able to 
gain from a written exam. 
 

3 3.18 lifetime for 
satisfaction (lifsa) lifsa = 2 month 

 
Lifetime for satisfaction is how much a parent can continue with the same level of satisfaction depending on 
student academic achievement. Student academic achievement is shown on report cards formally. Parent can be 
aware of general academic achievement of his child when he has a report card sent by the school. Report cards 
and interim reports are issued bimonthly. That’s why, parents keep their level of satisfaction until the next 
report card will be issued. 
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Student Academic Achievement is the heart of the model since that is one of the outputs at 

the end of an educational process. Even though so many interrelated variables affect 

student academic achievement, only variables in parent and teacher dimensions are taken 

into consideration in order to make the model simplified and explainable. 

To analyze all the variables at the same time especially for a social research is very 

difficult. But using system dynamics modeling is the beauty of the study to analyze a 

complicated process. Student Academic Achievement is taken as a stock and its rates are 

defined as increase in student academic achievement and decrease in student academic 

achievement as shown in figure-146. The unit of student academic achievement is grade 

between 0 and 100. 

 

Figure 146 – The stock flow diagram of Student Academic Achievement. 

 
 

In figure 147, student academic achievement affects its own increasing rate and decreasing 

rate both directly and indirectly.  

 

 

Figure 147 – Elementary relationship between Student Academic Achievement (SAA) and rate variables. 
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The important contributor to student academic achievement is to emerge self-efficacy 

beliefs. Self-efficacy is gained if students feel a sense of achievement. Self-efficacy is 

motivation related factor and it motivates the students to work hard. When students are 

unmotivated and lack of a necessary level of self-efficacy, they feel like an overloaded 

person and no desire to do something. 

Self-efficacy beliefs increase the level of student effort to complete his work and become 

successful. Students who have a high level of self-efficacy increase the number of hours 

spent on studies per week. To study more is an important predictor of academic 

achievement. The interrelation between self-efficacy and student academic achievement is 

an important cycle and affects both directions.  

High self-efficacy beliefs prevents an emotion of anxity and generates positive emotions 

that help students to succeed academically and student academic achievement increases the 

level of student self-efficacy. This relation is added to the model and shown in figure-148. 

 

 

 

Figure 148 – Elementary relationship between Student Academic Achievement (SAA) and rate variables / the 

effect of student self-efficacy (sse) on student academic achievement. 
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There is a first-order linear negative feedback system between student academic 

achievement (State of the system) and parent expectation (Desired State of the System). If 

student academic achievement increases, the academic gap decreases. However, if parent 

expectation increases, academic gap increases as well. Both student academic achievement 

and parent expectation stock are controlled by academic gap. Academic gap is the 

subtraction of student academic achievement from Parent’s expected academic grade. 

Additionally, academic gap is inversely proportional to satisfaction with student academic 

achievement. Academic gap inversely affects satisfaction and rate of decrease in student 

academic achievement. When student academic achievement approaches to its maximum 

value, satisfaction with student academic achievement converges to 1. More satisfaction 

may decrease the rate of student academic achievement. The relation between student 

academic achievement, academic gap and parent expectation is added to the model and 

shown in figure-149. 

 

Figure 149 – Elementary relationship between Student Academic Achievement (SAA) and rate variables / the 

effect of student self-efficacy (sse), academic gap (ag) and Parent Expectation (PE) on the rates of student 

academic achievement. 
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Academic gap also affects the level of parent involvement. In order to gain on academic 

gap, more parent involvement is required. Hence, total needed parent involvement 

increases as academic gap increases. Total needed parent involvement will increase the 

parent involvement. The relation between academic gap and Parent Involvement stock is 

added to the model and shown in figure-150. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 150 – Elementary relationship between Student Academic Achievement (SAA) and rate variables / the 

effect of student self-efficacy (sse), academic gap (ag) and Parent Expectation (PE) on the rates of student 

academic achievement / the effect of academic gap on Parent Involvement Stock. 



  

172	  

	  

Parent Involvement also affects student academic achievement. When parents spend more 

time for educational activities and involve in educational process whether at home or at 

school, this puts a certain level of pressure on student to work hard and increase academic 

achievement.  

Parents encourage students to study hard at home by giving advice, monitoring their 

behavior, creating discipline atmosphere at home and helping directly to their studies. 

Parental support increases student effort and hence student academic achievement. 

However, effort rate of students decrease the energy level of student within the time. The 

relation between how Parent Involvement stock affects Student Academic Achievement 

stock is added to the model and shown in figure-151. 

Student effort rate is an important contributor for academic success. In addition to parent 

dimension, teacher dimension also affects the level of student effort to complete homework 

or work harder. Teachers make a significant difference in student academic achievement. 

Teachers influence educational outcomes and directly affect student academic 

achievement. Teachers beliefs and academic expectations play a important role to create a 

quality of  class instruction and hence increases student effort towards achieving high 

grades. Teachers design the learning environment effectively in order to help students for 

attaining higher achievement goals. Teachers who have higher expectations from students 

at the end of an educational process encourage them study hard and increase their effort 

rate.  
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Figure 151 –Elementary relationship between Student Academic Achievement (SAA) and rate variables / the 

effect of student self-efficacy (sse), academic gap (ag) and Parent Expectation (PE) on the rates of student 

academic achievement / the effect of academic gap on Parent Involvement Stock and the effect of Parent 

Involvement Stock on Student Academic Achievement Stock. 
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In addition to teacher expectation, teacher quality is also important contributor for students 

to be motivated. Teachers design the learning environment and they are only facilitator to 

arouse student’s curiosity and engage them in the process. Teacher classroom 

effectiveness, teacher subject knowledge and usage of various activities and methods in 

learning environment shows quality of a teacher. The use of variety of teaching activities 

and methods creates a positive and supportive learning environment for students. Qualified 

teachers create a supportive learning environment. Qualified teachers listen to students, 

understand their abilities, skills and knowledge and teach them accordingly. This helps 

students be motivated and put more effort towards working hard. The effect of teacher 

expectation and teacher quality on student effort is added to the model and shown in 

figure-152. 

Another variable from teacher dimension that affects student academic achievement is the 

teacher-parent contact. If the quality and rate of teacher-parent contact increases, the rate 

of increase in student academic achievement also increases. Teachers can make their 

parent meeting effectively and deliver meaningful information to parents. The valuable 

information linkage between teachers and parents increases the quality of teacher-parent 

communication and gives feedback to parents how to start a course of action to increase 

academic achievement. And then parents can realize the pathway about how to help their 

children at home to encourage them study hard. Hence, teacher-parent contact affects 

student academic achievement. It is added to the model and final form of Student 

Academic Achievement Stock is shown in figure-153. 
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Figure 152 –Elementary relationship between Student Academic Achievement (SAA) and rate variables / the 

effect of student self-efficacy (sse), academic gap (ag), Parent Expectation (PE), teacher quality (tq) and 

teacher expectation (te) on the rates of student academic achievement / the effect of academic gap on Parent 

Involvement Stock and the effect of Parent Involvement Stock on Student Academic Achievement Stock. 
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Figure 153 –Student Academic Achievement (SAA) stock, rate variables and all the variables related to the 

stock. 
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7.1.4. Teacher-parent contact (TPC) stock-flow 
 

“To increase the incidence and quality of model assessment and reproduction studies”, 

following information regarding with Teacher-parent Contact Stock is provided in the 

model as it is mentioned by Barlas (2000). 

• “Units of measurement for all variables and parameters.” 

• “Sources of data (qualitative and quantitative) for different equations and 

algorithmic rules.” 

• “Definition of all the variables used in the model and the logic behind their 

formulation.” 

The preferred model reporting requirements for Teacher-parent contact stock flow is 

shown in the table-4. 
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Table 4: Teacher-parent contact (TPC) model documentation reporting definition of all the variables, units of 

measurement and their formulation. 

Caus. 
Loop No Variable Formulations and Comments Units 

4 4.1 Teacher-parent 
contact (TPC) 𝑇𝑃𝐶 𝑡 = 𝑇𝑃𝐶 0 + ITPC t − DTPC t ∗ dt

!

!
;𝑇𝑃𝐶 0 = 0 hour 

Teacher-parent contact (TPC), is the total meeting time of teacher and parents. It accumulates the increase 
in teacher-parent contact (ITPC) and declines as the decrease in teacher-parent contact (DTPC). It is the 
grade taken by student out of 100. 

4 4.2 
increase in 
teacher-parent 
contact (ITPC) 

ITPC =   
1 − crtpc ∗ PI ∗ sca ∗ tc ∗ tcq

uttpc
 hour/ 

month 

The increase in teacher-parent contact rate (ITPC), is the rate at which teacher-parent contact time 
increases. The increase in teacher-parent contact rate is measured in how many hours per month a parent 
can talk with teachers or school administration about his child’s educational progress. The increase in 
teacher-parent contact rate is affected by changing ratio in teacher-parent contact (crtpc), parent 
involvement (PI), teacher caring (tc), teacher communication quality (tcq), school communication 
awareness (sca) and unit time for teacher-parent contact (uttpc). 

4 4.3 
decrease in 
teacher-parent 
contact (DTPC) 

DTPC =   
crtpc ∗ TPC ∗ acoac

uttpc
 hour/ 

month 

The decrease in teacher-parent contact rate (DTPC) is the rate at which teacher-parent contact time 
decreases. The decrease in teacher-parent contact rate is affected by changing ratio in teacher-parent 
contact (crtpc), teacher-parent contact (TPC), acceptability of achievement by teacher (acoac) and unit 
time for teacher-parent contact (uttpc). 

4 4.4 

school 
community 
awareness 
constant (sca) 

sca = 0.50 dimensi
onless 

School community awareness constant (sca), is the level of school community awareness about the 
importance of getting contact with parents in order to increase student academic achievement. It is 
categorized between 0.00 and 1.00 (0.00=not at all aware, 0.25=slightly aware, 0.50=somewhat aware, 
0.75=moderately aware and 1.00=extremely aware). The initial value is taken as somewhat aware (0.50). 

4 4.5 teacher caring 
constant (tc) tc = 0.50  dimensi

onless 

Teacher caring constant (tc) is the level of how teachers support students in order to make them succeed 
more. It is categorized between 0.00 and 1.00 (0.00=not at all cared, 0.25=slightly cared, 0.50=somewhat 
cared, 0.75=moderately cared and 1.00=extremely cared). The initial value is taken as somewhat cared 
(0.50). 

4 4.6 teacher verbal 
ability (tv)   tv = 0.50 dimensi

onless 
Teacher verbal ability is the level of how teachers use effective language during parent and student 
meetings. It contributes to teacher communication quality. It is categorized between 0.00 and 1.00 
(0.00=poor, 0.25=fair, 0.50=good, 0.75=very good and 1.00=excellent). The initial value is taken as good 
(0.50). 

4 4.7 
teacher 
pedagogical 
knowledge (tp) 

  tp = 0.50 dimensi
onless 

Teacher pedagogical knowledge is the level of teacher knowledge about his job. It contributes to teacher 
communication quality. It is categorized between 0.00 and 1.00 (0.00=poor, 0.25=fair, 0.50=good, 
0.75=very good and 1.00=excellent). The initial value is taken as good (0.50). 
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Table 4: Teacher-parent contact (TPC) model documentation reporting definition of all the variables, 

units of measurement and their formulation. 

 

Caus. 
Loop No Variable Formulations and Comments Units 

4 4.8 
teacher 
communication 
quality (tcq) 

tcq = tv ∗ tp dimensi
onless 

Teacher Communication Quality (tcq) is the level of teacher effectiveness during parent meeting to 
increase teacher parent contact time and hence student academic achievement. Teacher communication 
quality depends on teacher verbal ability and teacher pedagogical knowledge. 

4 4.9 

changing ratio 
in teacher-
parent contact 
(crtpc) 

crtpc =   
TPC

maxtpc
 dimensi

onless 

Changing ratio in teacher-parent contact describes the effect of teacher-parent contact on rates when 
teacher-parent contact increases more or less. The changing ratio is the conversion of teacher-parent 
contact between 0 and 1 by the division of real teacher-parent contact time (TPC) to maximum teacher 
parent contact time (maxtpc). 

4 4.10 

maximum 
teacher-parent 
contact 
(maxtpc) 

maxtpc = 22 hour 

Maximum teacher-parent contact is the maximum plausible time in a month that a teacher can 
communicate with a parent. It is assumed that a teacher can communicate with the same parent for one 
hour per day. Since the working days are 22 in a month, maximum teacher-parent contact time is 
considered as 22 hours. 

4 4.11 
unit time for 
teacher-parent 
contact (uttpc) 

uttpc = 1 month 

Unit time for teacher-parent contact (uttpc) is taken as one month since the time step is in months. 

4 4.12 
acceptability of 
achievement by 
teacher (acoac) 

acoac = 0.50 dimensi
onless 

Acceptability of achievement by teacher (acoac) is the level of acceptability of teachers about their 
student’s current academic achievement. If they accept the current success of students and don’t believe 
extra effort to increase student academic achievement, it will decrease the level of teacher-parent contact 
rate. It is categorized between 0.00 and 1.00 (0.00=totally unacceptable, 0.25=unacceptable, 0.50=neutral, 
0.75=acceptable and 1.00=perfectly acceptable). The initial value is taken as neutral (0.50). 

4 4.13 

effectiveness of 
teacher-parent 
contact on 
achievement 
(eftpc) 

eftpc =   
TPC

maxtpc
 dimensi

onless 

The effectiveness of teacher-parent contact is the level of how teacher-parent contact affect student 
academic achievement between o and 1. It is measured by the division of real teacher-parent contact time 
(TPC) to maximum teacher parent contact time (maxtpc). 
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Teacher and parent are two important variables that affect deeply student academic 

achievement. They both encourage students to increase their effort level for success. That’s 

why the contact between them gains so much importance for two ways information 

transfer. The teacher-parent contact increases the parental support since it increases parent 

awareness about children’s academic results and situations in school. Parents encourage 

the students to study hard at home by giving advice, monitoring their behavior, creating 

discipline atmosphere at home and helping directly to their studies.  

This support increases student motivation and effort level towards studying hard. 

Moreover, a teacher can also learn how to motivate each student in learning environment. 

This contact gives feedback to parents and teachers how to start a course of action to 

increase academic achievement. This is the important stock that combines two important 

dimensions.  

Teacher-parent contact is taken as a stock and its rates are defined as increase in teacher-

parent contact and decrease in teacher-parent contact as shown in figure-154. The unit of 

teacher-parent contact is considered as hours. 

 

Figure 154 –The stock flow diagram of Teacher-parent contact. 

 
 

In figure 155, teacher-parent contact affects its own increasing rate and decreasing rate 

both directly and indirectly. Indirect feedback loop of Teacher-parent contact is linked by 

the variable of changing ratio in teacher-parent contact that represents intervening 

variables in feedback loops.  

The changing ratio in teacher-parent contact is actually the conversion of Teacher-parent 

contact between 0 and 1. When teacher-parent contact converges towards its maximum 

value, the changing ratio in teacher-parent contact converges towards 1 directly. 

Depending on the changing ratio, rates are also subject to change accordingly. In order to 

ensure this, the increase in teacher-parent contact is defined to converge towards zero as 
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the value of teacher-parent contact passess mid-value between its minimum and maximum 

values and approaches to its maximum value. On the other hand, the decrease in teacher-

parent contact is defined to converge towards zero as the value of teacher-parent contact 

goes to zero. To control this change in the model, the changing ratio in teacher-parent 

contact is added to the model and shown in figure-155. 

 

Figure 155 –Elementary relationship between Teacher-parent contact (TPC) and rate variables. 

 
 
There must be a motivational factor for teachers to get contact with parents. This can be 

due to both school policy about parent involvement and teacher’s desire to do that. If 

teachers and school administration give more importance to school community, they will 

be in favor of getting contact with them frequently.  

Therefore, school community awareness is an important contributor for teacher-parent 

contact rate. When school community awareness constant in the model increases, that 

means sharing information within school community is considered as an important 

educational activity for student academic achievement and progress. To control this effect, 

school community awareness constant is added to the model and shown in figure-156. 
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Figure 156 –Elementary relationship between Teacher-parent contact (TPC) and rate variables / the effect of 

school community awareness constant (sca) on increase in teacher-parent contact. 

 

Teacher characteristics also affect the rate of teacher-parent contact. Teachers play a 

crucial and active role in facilitating teacher-parent contact. If teacher cares about student 

academic achievement, they will try to find a solution to encourage them. Teacher-parent 

contact is the most efficient way to do that. Teacher caring directly affects the teacher-

parent contact rate. Another important teacher variable that affects teacher-parent 

communication is the teacher communication quality. Teacher verbal ability and teacher 

pedagogical knowledge makes communication qualified. Pedagogical knowledge of 

teachers makes them comfortable during communication with school community and 

makes them active in learning environment. However, teacher verbal ability is the actually 

transfer of knowledge from teachers to parents in an effective way. 

Although, the school is responsible for the academic and social growth of students, yet 

parents at home play enormous roles in building the personality of the child and making 

the child what he is. Families can also set up a learning environment at home. The 

acquisitions from this learning environment affect student academic achievement. 

Therefore, establishing quality relatinships with parents always contributes to the success 

of students. When teachers lack of verbal abilities and necessary pedagogical knowledge, 

they will probably get contact with parents less. The variables of teacher caring and teacher 

communication quality are added to the model and shown in figure-157. 
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Figure 157 –Elementary relationship between Teacher-parent contact (TPC) and rate variables / the effect of 

school community awareness constant (sca), teacher caring (tc) and teacher communication quality (tcq) on 

increase in teacher-parent contact. 

Moreover, parents also affect teacher-parent contact rate as well as teachers. When the 

hours of parent involvement increases, the teacher-parent contact time directly increases. 

Parent involvement has two dimensions whether it is at home or at school. The majority of 

school contacts for parents are to get contact with teachers. Therefore, there is a direct 

relationship between these two stocks, parent involvement and teacher-parent contact. This 

relation is added to the model and shown in figure-158. 

 

 
Figure 158 –Elementary relationship between Teacher-parent contact (TPC) and rate variables / the effect of 

school community awareness constant (sca), teacher caring (tc), teacher communication quality (tcq) and 

Parent Involvement (PI) on increase in teacher-parent contact. 
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However, teacher’s belief about student academic achievement is important to facilitate 

teacher-parent contact rate. If teachers believe he or she has the capacity to make better, 

they probably engage more actively in getting contact with parents. Getting contact with 

parents is the most commonly used and the best way to keep students on working hard 

even at home. If teachers accept the current academic achievement, they will be 

unmotivated to get contact with parents. This deeply affects the frequency of teacher-

parent contact. This event is described by the variable called acceptability of achievement 

by teacher that is added to the model and shown in figure-159. 

 
 

 
 
Figure 159 –Elementary relationship between Teacher-parent contact (TPC) and rate variables / the effect of 

school community awareness constant (sca), teacher caring (tc), teacher communication quality (tcq) and 

Parent Involvement (PI) on increase in teacher-parent contact / the effect of acceptability of achievement by 

teacher (acoac) on decrease in teacher-parent contact. 

 
 
Time Step for teacher-parent contact stock is in months. Hence the unit time for teacher-

parent contact is taken as one month. The final model together with its formulations for 

Teacher-parent contact (TPC) is shown in figure 160. 
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- Teacher-parent Contact = INTEG (increase in teacher-parent contact - decrease in teacher-parent contact) 

                                                                                                                                                                           (9) 

- Increase in parent expectation =  !!!"#$!   ∗  !"#  ∗  !"  ∗  !"#  ∗  !"
!!!"#

                                                                         (10) 

- Decrease in parent expectation = !"#  ∗  !"#$  ∗  !"#!"
!""#$

                                                                                       (11) 

- changing ratio in parent involvement = !"#
!"#$%&

                                                                                            (12) 

- teacher communication quality = 𝑡𝑣 ∗ 𝑡𝑝                                                                                                    (13) 

 

 
 
Figure 160 –Teacher-parent contact (TPC) stock, rate variables, all the variables and the necessary 

formulations between them. 

 
 

7.2. Simulation Model 

When all the stocks are combined, the final simulation model is taken as in figure-161. Its 

A3 form is also shown in the Appendix K. This model shows the interrelations between all 

the stocks and their variables. 
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Figure 161 –Simulation model 
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8. RESULTS AND DISCUSSION 

8.1. Model Test Results 

To test the model, Barlas (2000) has proposed “a sequence of validation tests for 

validation”. In this section, how the model is tested and validated will be explained. The 

model has internal consistency and the simulation model is more accurate representation of 

real-life situations. The model does what the modeler intends to do. The model is verified 

that there are no inconsistencies between the model and the dynamics hypothesis. 

After verification, model validity test has been carried out. Depending on Barlas (2000) 

ideas, model validity test has been by two types of tests. These are direct structure test and 

structure oriented behavior test. 

8.1.1. Direct structure test 

The model makes direct comparison with the real life situations. Each variable is taken 

alone and evaluated with the current knowledge in literature with dimensional consistency. 

To do that, stock and flow models were built at the same time. Each equation was checked 

and evaluated if it reflects real life situation. Zero fudge-factoring is aimed at and the units 

of item, a ‘rate’ has the unit of item/time since they reflect flows in the model. Overall, the 

structure of the model is a meaningful description of the real relations between the 

stakeholders in education. 

8.1.2. General principles of formulation – structure-oriented behavior tests 

System Dynamics model includes causal loop diagrams and cause-effect formulation to 

describe the relation between the variables. As such, these formulations must obey some 

fundamental principles mentioned by Barlas (2000). These fundamental principles carry 

out structure-oriented behavior test of the model. This test is essential to build a robust 

model and validate it. These fundamental principles are; 

 

a) “Equations must have real-life meaning.”  

All the equations, variables and parameters must correspond to real-life concepts 

and they must be understandable and explainable by the specialists in that 

corresponding area. All the variables and relations between the parameters are 

taken from the literature and they are discussed by a couple of teachers, school 
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managers and educational experts through implementing group model building 

activities. Behaviour tests were designed to compare the major pattern components 

in the model behavior with the pattern components in the real life behaviour.  

 

b) “Equations must be dimensionally consistent.”  

The dimensional consistency of each equation was verified without including any 

“dummy” coefficients in order to make the units consistent. The real-life units of 

each coefficient were used and they are meaningful. 

 

c) “Equations must yield valid results even in extreme conditions.” The stocks have 

logical and realistic maximum and minimum values. In the model, the parameters 

are taking their realistic values. The extreme conditions for the variables, 

parameters and stocks are in realistic domain. When academic gap between the 

desired student academic achievement and current student academic achievement 

converges to zero, the satisfaction with grade converges also to maximum value. 

 

d) “Realism should not be sacrificed for mathematical simplicity.” The model 

provides a realistic description of real educational process with respect to the 

dynamic problem. Real processes obviously involve non-linear relations, 

interacting so many multiple feedback loops and time delays. Normally, each of 

these factors makes mathematical analysis of the model complex. In the model, this 

complexity was taken into consideration in order not to sacrifice the realism. The 

relations are taken directly from the literature and they are discussed with a couple 

of teachers and school managers. Mathematical exactness was not considered as a 

primary concern to build the model. The real life situations in learning environment 

were analyzed to make the model effective. It is believed that the model reflects the 

real-life educational process with the meaningful formulation behind it. 

 

e) “Equations must not unrealistically assume optimality or equilibrium.” Equations 

in the model describe the real world situations rather than assuming that all actors 

behave optimally. Equations derived from equilibrium assumptions were not 

applied to the model. 
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8.1.3. Linear formulation 

“A linear equation assumes that the output is proportional to the input” (Barlas, 2000). 

“The general form is 𝑌 = 𝑎 + 𝑏𝑋, where the intercept 𝑎 and slope 𝑏 are both constant”. 

Here is the some examples used in the model to show linear relationship between the 

parameters. 

 

- 𝑇𝑜𝑡𝑎𝑙  𝑛𝑒𝑒𝑑𝑒𝑑  𝑃𝐼 = 𝑎𝑐𝑎𝑑𝑒𝑚𝑖𝑐  𝑔𝑎𝑝 ∗ 𝑛𝑒𝑒𝑑𝑒𝑑  𝑃𝐼  𝑝𝑒𝑟  𝑔𝑟𝑎𝑑𝑒                                           (14) 

- 𝑃𝐼  𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =    !"
!"#$!%!  !"

                                                                                                 (15) 

- 𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛  𝑤𝑖𝑡ℎ  𝑔𝑟𝑎𝑑𝑒 = 1 −    !"!#$%&"  !"#
!"#$!%!  !""

                                                                 (16) 

 

The above formulations are all linear, because needed PI per grade, maximum PI and 

maximum SAA are all assumed to be constant. But some of the parameters such as total 

needed PI, PI pressure, satisfaction with grade and academic gap are direct or indirect 

functions of some stock variables. Therefore, formulation becomes non-linear as 

proportionality (in other words, constant slope) assumption between input and output is not 

hold. 

 

8.1.4. Non-linear equation formulation 

“The simple definition of a non-linear formulation is “a formulation that is not linear.” 

This means any mathematical expression other than 𝑎 + 𝑏𝑋 including any 𝑥!, 𝐼𝑛(𝑥), 𝑒! 

any other combination of such functions” (Barlas, 2000).  

 

a) “Prevalence of non-linearity” 

In a dynamics model, non-linearity is natural. Consider the following equations 

used in the model; 

 

- 𝑒𝑛𝑒𝑟𝑔𝑦  𝑙𝑒𝑣𝑒𝑙 = 𝑠𝑒𝑙𝑓𝑒𝑓𝑓𝑖𝑐𝑎𝑐𝑦 ∗ (1 − 𝑒𝑓𝑓𝑜𝑟𝑡  𝑟𝑎𝑡𝑒)                                            (17) 

- 𝐴𝑐𝑎𝑑𝑒𝑚𝑖𝑐  𝑔𝑎𝑝 = 𝑑𝑒𝑠𝑖𝑟𝑒𝑑  𝑆𝐴𝐴 − 𝑆𝐴𝐴                                                                 (18) 
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They are linear equations if desired SAA and self-efficacy are constant. But in the 

model self-efficacy is determined as a result of student academic achievement stock 

and desired SAA is determined as a result of parent expectation stock. Their value 

depends on how much the stocks change. Hence, they become non-linear equations. 

 

b) “Non-linear formulation examples and multiplicative “effect” formulations” 

A basic and standard non-linear formulation is used in the model. The general 

tendency is to use ‘product’ formulation in the models. Most of the equations are 

expressed in terms of production of variables or parameters. A generalization of 

product formulation becomes “multiplicative effect” formulation. It can be given as 

an example that teacher quality is mostly considered a teacher subject knowledge, 

teacher classroom effectiveness, usage of activities and methods in the learning 

environment. Therefore teacher quality is considered as; 

 

𝑡𝑞 = 𝑒𝑓𝑓𝑒𝑐𝑡  𝑜𝑓  𝑡𝑠𝑘  𝑜𝑛  𝑡𝑞 ∗ 𝑒𝑓𝑓𝑒𝑐𝑡  𝑜𝑓  𝑡𝑐𝑒  𝑜𝑛  𝑡𝑞 ∗ (𝑒𝑓𝑓𝑒𝑐𝑡  𝑜𝑓  𝑢𝑜𝑎𝑚  𝑜𝑛  𝑡𝑞)       (19) 

where tq (teacher quality), tsk (teacher subject knowledge), tce (teacher classroom 

effectiveness) and uoam (usage of various activities and methods) 

 

However, some input values are normalized to measure its effect on an output. 

“The meaning of “normal” values is that when all input variables are at their normal 

values, we expect the output value Y to be at its normal value. In an multiplicative 

effect formulation this requires that all functions must yield 1 when the input 

variable has its normal value” (Barlas 2000). Here is the example to show how it 

works; 

 

𝑃𝐼  𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =    !"
!"#$!%!  !"

          where maximum PI = 46 hours                                  (20) 

 

The above equation says that when the input variable Parent Involvement is at its 

normal value of 45, the Parent Involvement pressure takes its normal value of 1. 
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Such a normalization is important in building robust models, because if absolute 

values are used as inputs to these functions, then it would be almost impossible to 

experiment with different model parameters, as the input values would quickly go 

outside the ranges of function (Barlas, 2000). 

Multiplicative effect formulations have two important properties. First, in a 

multiplicative formulation, extreme values of any of the inputs will completely 

dominate the outcome. If a variable is dominant, it can underestimate the effects of 

other inputs on the output. A second important characteristic is that the combined 

effect will increase or decrease geometrically. It means that it prevents the 

existence of huge numbers as an outcome. 

 

8.1.5. Time delay formulations 

“Time delays often play an important role in the dynamics of systems. Significant time 

lags may intervene between causes and their effects. Two general categories (material 

delays and information delays)” were used in the model (Barlas, 2000). 

 

a) “Simple material delay” 

“Such delays exist on conserved stock-flow chains. Since delays involve stock-flow 

structures, they introduce phase lags between the inputs and outputs” (Barlas, 

2000). There are different methods to formulate delays in dynamics models. Here is 

the example to show such a delay; 

 

𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒  𝑟𝑎𝑡𝑒  𝑖𝑛  𝑆𝐴𝐴   =    (!""!!"")
!"#$!!

                                                                     (21) 

 

 

Student academic achievement (SAA) affects its increasing rate. But it happens 

after a certain delay. When a certain academic achievement is done, there is a 

waiting period before it shows it effect on the increasing rate. This is expressed by 

using ‘adjustment time for student academic achievement (adjsaa)”.  
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b) Simple information delay 

Due to the gradual learning of a changing situation and human awareness, there is 

also a type of delay called information delay. Here is the example used in the model 

to represent an information delay in the model; 

 

 

𝐴𝑐𝑎𝑑𝑒𝑚𝑖𝑐  𝑔𝑎𝑝 = 𝑑𝑒𝑠𝑖𝑟𝑒𝑑  𝑆𝐴𝐴 − 𝑆𝐴𝐴                                                               (22) 

 

𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 = 1−   !"#$%&'"  !"#
!"# !""

                                                                        (23) 

 

𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒  𝑖𝑛  𝑆𝐴𝐴 = 𝑆𝐴𝐴 ∗    !"#$!%"&#$'(
!"#$%

                                                                 (24) 

 

Desired Student Academic Achievement (desired SAA) is the parent expectation 

from students. When there is a gap between the expected and real values, this gap 

affects the level of satisfaction and then this satisfaction affects the decrease rate in 

student academic achievement. But this process takes a certain time and there is a 

simple information time delay as parents are aware of the current student academic 

achievement. This delay is expressed as “lifetime for satisfaction (lifsa)” in the 

model.  

If lifetime for satisfaction is taken for 2 months, it means that parents will react the 

current academic achievement situation after 2 months. This delay is related with 

the issue date of report cards. Since the families are aware of the student academic 

achievement after getting the report cards, they will show a certain reaction to that 

academic achievement after a certain delay. 
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8.2. Simulation Results 

Simulations are made using Vensim PLE 6.3 software. Simulation analysis is implemented 

for each stock and its appropriate variables. The values for variables are taken differently 

and some suitable combinations of them are made. Each test result is compared with a 

current result. All initial values in the model are assumed to be current values and changes 

on variables are mentioned as test results. Variable values, graphs and their explanations 

are given in a table for each stock. 

 

8.2.1. Parent expectation (PE) simulation results 

Parent Expectation stock flow simulation is shown in the figure 139. The variables that 

affect parent expectation are taken at different values and at different combinations among 

them. There are 9 test results when the initial value for the parent expectation stock is 

taken as 50 grades and 9 more test results when its initial value is taken as 25 grades. For 

these test results, parent education level (pel), family size (fs) and marital status (ms) have 

been changed with different ratios. Parent education level is taken as 0.2, 0.3, 0.4, 0.5, 0.6 

and 0.7 while family size is taken as 0.2, 0.3 and 0.4. Marital status is taken as 0.0 and 0.2. 

These different values are taken to make different combinations of them. The appropriate 

combination of these variables is made and test results are mentioned in Table-5. 

 

 

 

 

 

 

 

 

 

 



  

194	  

	  

Table 5: Simulation Results of Parent Expectation Stock 

PARA 
METERS GRAPH EXPLANATION 

PE = 50 
pel = 0.4 
fs = 0.3 
ms = 0.0 

 

 

The initial values for the stock and rate 
variables are taken as current baseline values. 
Initial parent expectation is assumed to be 50 
out of 100, parent education level (pel) is 0.4 
(high school), family size (fs) is 0.3 (father, 
mother and one child) and marital status (ms) 
is 0.0 (parents are not divorced). Parent 
expectation initially increases and after taking 
85 it starts to decrease to a level of 70 and 
increases again. 85 means 5 out of 5 and 70 
means 4 out of 4. When a student gets a grade 
of 5, parent expectation is at the top and no 
need to increase more. Hence, it starts to 
decline. But parents never let children go down 
from 70 (It means going down to 3 and less). 
The range for parent expectation changes 
between 70 and 85 or higher. 

PE = 50 
pel = 0.5 
fs = 0.3 
ms = 0.0 

 

 

The parent education level is increased to 0.5 
(two year degree), parent expectation range 
changes between 70 and 92. The maximum 
parent expectation increases and becomes 
around 90. This also creates some fluctuations 
on student academic achievement at higher 
grades. Moreover, parent expectation reaches 
its maximum value in a short time period than 
initial value for parent education level did. 

PE = 50 
pel = 0.7 
fs = 0.3 
ms = 0.0 

 

 

The parent education level is increased to 0.7 
(master), parent expectation range changes 
between 72 and 97 with showing so much up 
and down behaviour. The maximum parent 
expectation increases and becomes around 97. 
Moreover, parent expectation reaches its 
maximum value in a short time period than 
initial value for parent education level did. 
During the test period, the frequency of parent 
expectation change between the range 72 and 
90 is more than the frequency in the current 
model. It changes quickly. It shows more 
oscillations when the parent education level is 
increased more. 

PE = 50 
pel = 0.3 
fs = 0.3 
ms = 0.0 

 

 

When the parent education level is considered 
as 0.3 (middle school), parent expectation 
continues with its initial value. Nothing is 
increased or decreased. When family size is 3 
and level of paren education is middle school, 
family keeps expectation same as initially they 
did. 
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Table 5: Simulation Results of Parent Expectation Stock 

PARA 
METERS GRAPH EXPLANATION 

PE = 50 
pel = 0.2 
fs = 0.3 
ms = 0.0 

 

 

When the parent education level is considered 
as 0.2 (primary school), parent expectation 
declines from its initial value. Parents with low 
education background have a tendency to 
decrease its level of expectation through the 
year. 

PE = 50 
pel = 0.4 
fs = 0.4 
ms = 0.0 

 

 

All the values are kept same as their initial 
values except for family size. When the family 
size is increased to 0.4 (father, mother and two 
children), parent expectation continues with its 
initial value. Nothing is increased or decreased. 
Having more children affects the level of 
expectation. 

PE = 50 
pel = 0.4 
fs = 0.2 
ms = 0.2 

 

 

One child family is divorced. Family size 
becomes 0.2 (single parent and one child) and 
marital status is therefore taken as 0.2 (single 
parent status), parent expectation continues 
with its initial value. Nothing is increased or 
decreased. Parent education level is kept as its 
initial value. Even though family size is 
smaller, single parents seem to have same 
expectation as they initially had. 

PE = 50 
pel = 0.4 
fs = 0.3 
ms = 0.2 

 

 

Two-children family is divorced. Family size 
becomes 0.3 (single parent and two children) 
and marital status is therefore taken as 0.2 
(single parent status), parent expectation starts 
to decline from its initial value for this case. 
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Table 5: Simulation Results of Parent Expectation Stock 

PARA 
METERS GRAPH EXPLANATION 

PE = 50 
pel = 0.6 
fs = 0.6 
ms = 0.2 

 

 

One child family is divorced when parent 
education level is increased. Parent education 
level is now 0.6 (undergraduate). Family size 
becomes 0.2 (single parent and one child) and 
marital status is therefore taken as 0.2 (single 
parent status), parent expectation changes 
between 65 and 95 with low frequency. The 
range seems to be going down under 70. The 
level of parent education becomes dominant 
over the disadvantages of marital status. 

PE = 25 
pel = 0.4 
fs = 0.3 
ms = 0.0 

 

 

All the variables are kept constant except for 
the initial value for parent expectation. If 
parent expectation starts from the lowest value 
like 25 (it means 0 out of 5), it takes more time 
to reach at the maximum parent expectation 
value. Initial value of parent expectation 
affects the amount of increase per time for 
parent expectation. However, it incrementally 
increases. If initial value for parent expectation 
is decided according to previous student 
academic achievement, that means that 
previous school achievement affects parent 
expectation for the next coming year. 

PE = 25 
pel = 0.5 
fs = 0.3 
ms = 0.0 

 

 

Initial value for parent expectation and parent 
education level has been changed. When 
parent education level increased to 0.5 (two 
year degree), parent expectation increases as 
parallel to the current situation without taking 
highest values. At the end of 10 months, it 
reaches to a grade of 50. 

PE = 25 
pel = 0.6 
fs = 0.3 
ms = 0.0 

 

 

Initial value for parent expectation and parent 
education level has been changed. When the 
parent education level increased to 0.6 
(undergraduate), parent expectation increases. 
The time for reaching at highest available 
grade is quicker than the test results when 
parent education level is taken as 0.5. At the 
end of 10 months, the highest expectation is 
observed as 70. The level of parent education 
still have an affect on parent expectation with  
regardless of its initial value. 
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Table 5: Simulation Results of Parent Expectation Stock 

PARA 
METERS GRAPH EXPLANATION 

PE = 25 
pel = 0.3 
fs = 0.3 
ms = 0.0 

 

 

When the parent education level is 
considered as 0.3 (middle school), parent 
expectation continues with its initial value. 
Nothing is increased or decreased. When 
level of parent education becomes middle 
school, they keep the same level of 
expectation throughout the year. 

PE = 25 
pel = 0.2 
fs = 0.3 
ms = 0.0 

 

 

When the parent education level is 
considered as 0.2 (primary school), parent 
expectation declines from its initial value. 
But it changes within a narrow range when 
initial parent expectation is taken as 25. It 
changes between 25 and 20. However, when 
initial value for parent expectation is taken as 
50, this range changes between 50 and 32. 
The rate of change is less when initial value 
for parent expectation is low. 

PE = 25 
pel = 0.4 
fs = 0.4 
ms = 0.0 

 

 

All the values are kept same as their initial 
values except for family size and initial value 
for parent expectation. When the family size 
is increased to 0.4 (father, mother and two 
children) and initial value for parent 
expectation is taken as 25, parent expectation 
continues with its initial value. Nothing is 
increased or decreased. The number of 
family members also affect the parent 
expectation for each one. 
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Table 5: Simulation Results of Parent Expectation Stock 

PARA 
METERS GRAPH EXPLANATION 

PE  = 25 
pel = 0.4 
fs = 0.2 
ms = 0.2 

 

 

One child family is divorced. When family 
size becomes 0.2 (single parent and one 
child) and marital status is therefore taken as 
0.2 (single parent status), parent expectation 
continues with its initial value. Nothing is 
increased or decreased. Parent education 
level is kept as its initial value. 

PE = 25 
pel = 0.4 
fs = 0.3 
ms = 0.2 

 

 

Two-children family is divorced. Family size 
becomes 0.3 (single parent and two children) 
and marital status is therefore taken as 0.2 
(single parent status), parent expectation 
starts to decline from its initial value. 

PE = 25 
pel = 0.6 
fs = 0.2 
ms = 0.2 

 

 

One child family is divorced when parent 
education level is increased. Parent education 
level is now 0.6 (undergraduate). Family size 
becomes 0.2 (single parent and one child) 
and marital status is taken as 0.2 (single 
parent status), parent expectation increases 
from 25 to 50 at the end of 10 months.  
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8.2.2. Parent involvement (PI) simulation results 

Parent Expectation stock flow simulation is shown in the figure 144. The variables that 

affect parent involvement are taken at different values and at different combinations among 

them. There are 8 test results when the initial value for the parent involvement stock is 

taken as 1 hour and 8 more test results when its initial value is taken as 10 hours. For these 

test results, level of parent engagement (lpe), school parent involvement support 

effectiveness (spis) and fraction of parent workload time to total time (pw) have been 

changed with different ratios. Level of parent engagement and school parent involvement 

support are taken as 0.05 and 0.08 and parent workload is taken as 0.5 and 0.8 to make 

different combinations of them. The appropriate combination of these variables is made 

and test results are mentioned in Table-6. 
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Table 6: Simulation Results of Parent Involvement Stock 

PARA 
METERS GRAPH EXPLANATION 

PI  = 10 
lpe = 0.05 
spis = 0.05 
pw = 0.5 

 

 

Initially, parent involvement has a tendency to 
decline in two months. After taking first report 
card in two months, parent involvement starts 
to increase depending on the academic gap 
between student academic achievement and 
parent expectation. In the graph, Parent 
Involvement can’t take a value gretaer than 28. 
In the model, maximum value for parent 
involvement is considered as 46. After taking 
its maximum value it decreases up to a point of 
15 and increases again. The range for parent 
involvement becomes between 15 and 28 hours 
depending on academic gap. 

PI = 10 
lpe = 0.08 
spis = 0.05 
pw = 0.5 

 

 

The level of parent engagement affects parent 
involvement. If parents are more prone to 
engage in educational activities whether at 
home or at school, they will show a higher 
level of involvement. When level of parent 
engagement is increased, parent involvement 
increases more sharply and increases its 
maximum point in the current case. But the 
lowest involvement will be the same again as 
in the current case. 

PI = 10 
lpe = 0.05 
spis = 0.08 
pw = 0.5 

 

 

Instead of level of parent engagement, if 
school parent involvemenet support increases, 
parent involvement shows the same increase 
pattern in the graph. The effect of parent 
engagement and school behaviour have the 
same effect on parent involvement. 
 

PI = 10 
lpe = 0.05 
spis = 0.05 
pw = 0.8 

 

 

When parent workload increases, this affects 
parent involvement negatively. It starts to 
increase with the same rate after two months. 
Maximum parent involvement becomes around 
23 hours instead of 28 hours and lowest parent 
involvement becomes around 10 hours instead 
of 15 hours. But behaviour pattern of graph is 
the same as with the current graph. 
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Table 6: Simulation Results of Parent Involvement Stock 

PARA 
METERS GRAPH EXPLANATION 

PI = 10 
lpe = 0.08 
spis = 0.03 
pw = 0.5 

 

 

When level of parent engagement is increased 
and school parent involvement support is 
decreased, nothing changes on the current 
graph. Parent and school becomes two 
complementary parts to encourage parent 
involvement. 

PI = 10 
lpe = 0.08 
spis = 0.08 
pw = 0.5 

 

 

Both level of parent engagement and school 
parent involvement support are increased, 
parent involvement increases sharply and takes 
its maximum value around 50. This value also 
exceeds the maximum parent involvement 
value defined in the model (It was 46). From 
taking its maximum value, it starts to decline 
up to a point of 15. It changes sharply. In all 
tests done so far, lowest value is taken as 15 
regardless of variable values. 

PI = 10 
lpe = 0.03 
spis = 0.03 
pw = 0.5 

 

 

Both level of parent engagement and school 
parent involvement support are decreased, 
parent involvement increases gradually and 
takes its maximum value around 19. From 
taking its maximum value, it starts to decline 
up to a point of 15. It takes the same lowest 
value as in all tests done so far. Exceptionally, 
it seems to be steady at that value. 

PI = 10 
lpe = 0.03 
spis = 0.03 
pw = 0.8 

 

 

Both level of parent engagement and school 
parent involvement support are decreased and 
parent workload is increased, parent 
involvement increases less gradually and takes 
its maximum value around 16. From taking its 
maximum value, it starts to decline up to a 
point of 10. It seems to be steady at that value. 
When parent workload increases, parent 
involvement becomes stable around 10 hours. 
Parent working time deeply affects the range 
of parent involvement. 
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Table 6: Simulation Results of Parent Involvement Stock 

PARA 
METERS GRAPH EXPLANATION 

PI = 1 
lpe = 0.05 
spis = 0.05 
pw = 0.5 

 

 

Only initial value for parent involvement has 
been changed from 10 hours to 1 hour. The 
graph again reaches to the same maximum 
points and returns back. Maximum value is 
quite similar to 30. Within time the graph 
seems to be steady at the same parent 
involvement value as in the current graph. 
Average parent involvement changes around 
15 hours even though there is no control for 15 
hours in the model. 

PI = 1 
lpe = 0.08 
spis = 0.05 
pw = 0.5 

 

 

Using the same initial value if level of parent 
engagement is increased, it makes peak values 
quite similar to 40 hours. Maximum value 
increases too but it returns back again to the 
same level of parent involvement (15 hours). 

PI = 1 
lpe = 0.05 
spis = 0.08 
pw = 0.5 

 

 

Instead of level of parent engagement, if 
school parent involvement support increases, 
parent involvement shows the same increase 
pattern in the graph. The effect of parent 
engagement and school behaviour have the 
same effect on parent involvement. Lowest 
initial value for parent involvement only makes 
it reach higher maximum value. 
 

PI = 1 
lpe = 0.05 
spis = 0.05 
pw = 0.8 

 

 

When we only increase parent workload in the 
model, test graph again increases with a quite 
similar rate to the current graph. But maximum 
value on the graph decreases. Parent workload 
affects the maximum value that it can take. Its 
average value seems to be around 15 hours. No 
variables do not have a strong affect on 
average value of parent involvement. All test 
graphs seem to be around 15 hours at the end. 
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Table 6: Simulation Results of Parent Involvement Stock 

PARA 
METERS GRAPH EXPLANATION 

PI = 1 
lpe = 0.08 
spis = 0.03 
pw = 0.5 

 

 

When level of parent engagement is increased 
and school parent involvement support is 
decreased, no more differences between 
current and test graphs. Parent involvement 
stays between 15 and 30 hours. 

PI = 1 
lpe = 0.08 
spis = 0.08 
pw = 0.5 

 

 

Both level of parent engagement and school 
parent involvement support are increased, 
parent involvement increases sharply and takes 
its maximum value around 55. This value also 
exceeds the maximum parent involvement 
value defined in the model (It was 46). From 
taking its maximum value, it starts to decline 
up to a point of 10. It changes sharply. But the 
second peak is less than the previous peak. The 
general behaviour of the graph has a tendency 
of being around 15. 

PI = 1 
lpe = 0.03 
spis = 0.03 
pw = 0.5 

 

 

Both level of parent engagement and school 
parent involvement support are decreased, 
parent involvement increases gradually and 
takes its maximum value around 18. From 
taking its maximum value, it starts to be steady 
at that value. 

PI = 1 
lpe = 0.03 
spis = 0.03 
pw = 0.8 

 

 

Both level of parent engagement and school 
parent involvement support are decreased and 
parent workload is increased, parent 
involvement increases less gradually and takes 
its maximum value around 16. From taking its 
maximum value, it starts to be steady at that 
value. Parent workload does not affect the 
general behaviour so much when it is at lower 
values. Under different combinations of 
variables, parent involvement shows steady 
behaviour around 15 hours. 



  

204	  

	  

 

8.2.3. Student academic achievement (SAA) simulation results 

Student Academic Achievement stock flow simulation is shown in the figure 153. The 

variables that affect student academic achievement are taken at different values and at 

different combinations among them. There are 10 test results when the initial value for the 

student academic achievement stock is taken as 50 grades and 10 more test results when its 

initial value is taken as 25 grades. For these test results, teacher expectation rate (ter), 

teacher subject knowledge (tsk), teacher classroom effectiveness (tce), usage of various 

activities and methods (uoam), adjustment time for student academic achievement (adjsaa) 

and lifetime for satisfaction (lifsa) have been changed with different ratios.  

Teacher expectation rate, teacher subject knowledge, teacher classroom effectiveness and 

usage of various activities and methods are taken as 0.3, 0.5 and 0.8, adjustment time for 

student academic achievement is taken as 0.125 and 0.25 months and finally lifetime for 

satisfaction is taken 2 and 4 months in the simulation to make different combinations of 

them. The appropriate combination of these variables is made and test results are 

mentioned in Table-7. 
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Table 7: Simulation Results of Student Academic Achievement Stock 

PARA 
METERS GRAPH EXPLANATION 

SAA = 50 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Student Academic Achievement decreases up 
to a level of 22 and then increases. The delay 
for realizing academic achievement by parents 
is taken for 2 months. Low academic 
achievement encourages parents to involve in 
educational process and then it academic 
achievement starts to increase. Maximum 
academic achievement seem to oscillate 
around 90’s. Sharp increase in the graph is 
observed when parent involvement is at the 
maximum rates. Even though parent 
involvement starts to decline after 6 months, 
academic achievement continues to increase 
gradually.  

SAA = 50 
ter = 0.8 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Teacher expectation rate does not change so 
much the general behaviour of graph pattern. It 
makes a little bit higher effect on academic 
achievement after 6 months when parent 
involvement starts to decline. Teacher and 
Parent becomes two complementary parts to 
encourage academic achievement. 

SAA = 50 
ter = 0.5 
tsk = 0.8 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Like teacher expectation rate, teacher subject 
knowledge does not change so much the 
general behaviour of graph pattern. It makes a 
little bit higher effect on academic 
achievement after 6 months when parent 
involvement starts to decline. Teacher and 
Parent becomes two complementary parts to 
encourage academic achievement. 

SAA = 50 
ter = 0.5 
tsk = 0.5 
tce = 0.8 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Like teacher expectation rate and teacher 
subject knowledge, teacher classroom 
effectiveness does not change so much the 
general behaviour of graph pattern. It makes a 
little bit higher effect on academic 
achievement after 6 months when parent 
involvement starts to decline. Teacher and 
Parent becomes two complementary parts to 
encourage academic achievement. 
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Table 7: Simulation Results of Student Academic Achievement Stock 

PARA 
METERS GRAPH EXPLANATION 

SAA = 50 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.8 
lifsa = 2 
adjsaa = 0.125 

 

 

Like teacher expectation rate, teacher subject 
knowledge and teacher classroom 
effectiveness, usage of various activities and 
methods does not change so much the general 
behaviour of graph pattern. It makes a little bit 
higher effect on academic achievement after 6 
months when parent involvement starts to 
decline. Teacher and Parent becomes two 
complementary parts to encourage academic 
achievement. 

SAA = 50 
ter = 0.8 
tsk = 0.8 
tce = 0.8 
uoam = 0.8 
lifsa = 2 
adjsaa = 0.125 

 

 

When all teacher quality variables are 
increased, it makes a sharp increase in the 
graph. But, it keeps the maximum academic 
achievement at the same level and fluctations 
at maximum grades are more. 
 

SAA = 50 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 4 
adjsaa = 0.125 

 

 

When lifetime for satisfaction is changed to 4 
months, test results take higher grades than the 
current graph. Graph pattern remains the same. 
If parents continue with the same satisfaction 
level for 4 months instead of 2 months, 
academic achievement becomes just above the 
current graph. Parent satisfaction affects 
student academic achievement and makes a 
meaningful increase in student academic 
achievement. 

SAA = 50 
ter = 0.8 
tsk = 0.8 
tce = 0.8 
uoam = 0.8 
lifsa = 4 
adjsaa = 0.125 

 

 

When lifetime for satisfaction is kept at 4 
months and all teacher quality variables are 
increased, student academic achievement 
increase more then the current graph. But, this 
test graph is quite similar to the previous 
graph. When parent satisfaction lasts more, 
teacher quality variables have less effect on 
academic achievement. Parent satisfaction 
affects student academic achievement and 
makes a meaningful increase in student 
academic achievement as teacher quality 
variables did. 
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Table 7: Simulation Results of Student Academic Achievement Stock 

PARA 
METERS GRAPH EXPLANATION 

SAA(
0) = 50 
ter = 0.3 
tsk = 0.3 
tce = 0.3 
uoam = 0.3 
lifsa = 4 
adjsaa = 0.125 

  

This graph also shows the low effect of teacher 
quality variables on academic achievement 
when parent satisfaction lasts for 4 months 
instead of 2 months. The change of teacher 
quality variables does not make so much 
influence on the graph pattern if parents are 
satisfied with the current student academic 
achievement. 

SAA(
0) = 50 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.25 

  

Adjustment time for student academic 
achievement affects academic achievement. 
When adjustment time is doubled, student 
academic achievement decreases. Students 
who react slowly to the current academic 
achievement situation will not probably 
affected by other variables in a short time. 

SAA(
0) = 25 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

  

When initial value for Student Academic 
Achievement is taken as 25, the graph shows 
the same pattern. It decreases up to a level of 
15 and then starts to increase. Lowest initial 
value for Student Academic Achievement 
makes fluctuations at the maximum grades. 
Initial academic achievement is effective 
especially for taking highest grades. 

SAA(
0) = 25 
ter = 0.8 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

  

Teacher expectation rate does not change so 
much the general behaviour of graph pattern. It 
makes a little bit higher effect on academic 
achievement after 4 months. The increase rate 
is higher during those months and student 
academic achievement reaches the same 
academic achievement indcated by previous 
graphs. Initial value does not affect general 
behaviour of the graph but makes fluctuations 
at highest grades. 
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Table 7: Simulation Results of Student Academic Achievement Stock 

PARA 
METERS GRAPH EXPLANATION 

SAA = 25 
ter = 0.5 
tsk = 0.8 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Like teacher expectation rate, teacher subject 
knowledge does not change so much the 
general behaviour of graph pattern. It makes a 
little bit higher effect on academic 
achievement after 4 months. The increase rate 
is higher during those months and student 
academic achievement reaches the same 
academic achievement indcated by previous 
graphs. Initial value does not affect general 
behaviour of the graph but makes fluctuations 
at highest grades. 

SAA = 25 
ter = 0.5 
tsk = 0.5 
tce = 0.8 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.125 

 

 

Like teacher expectation rate and teacher 
subject knowledge, teacher classroom 
effectiveness does not change so much the 
general behaviour of graph pattern. It makes a 
little bit higher effect on academic 
achievement after 4 months. The increase rate 
is higher during those months and student 
academic achievement reaches the same 
academic achievement indcated by previous 
graphs. Initial value does not affect general 
behaviour of the graph but makes fluctuations 
at highest grades. 

SAA = 25 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.8 
lifsa = 2 
adjsaa = 0.125 

  

Like teacher expectation rate, teacher subject 
knowledge and teacher classroom 
effectiveness, usage of various activities and 
methods does not change so much the general 
behaviour of graph pattern. It makes a little bit 
higher effect on academic achievement after 4 
months. The increase rate is higher during 
those months and student academic 
achievement reaches the same academic 
achievement indcated by previous graphs. 
Initial value does not affect general behaviour 
of the graph but makes fluctuations at highest 
grades. 

SAA = 25 
ter = 0.8 
tsk = 0.8 
tce = 0.8 
uoam = 0.8 
lifsa = 2 
adjsaa = 0.125 

 

 

When all teacher quality variables are 
increased, it makes a sharp increase in the 
graph. But, it keeps the maximum academic 
achievement at the same level and fluctations 
at maximum grades are more.  Moreover, 
teacher variables also decrease the level of 
fluctuations at the maximum grades and it 
tends to be more stable graphic line. Initial 
value does not affect general behaviour of the 
graph but makes fluctuations at highest grades. 
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Table 7: Simulation Results of Student Academic Achievement Stock 

PARA 
METERS GRAPH EXPLANATION 

SAA = 25 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 4 
adjsaa = 0.125 

 

 

When lifetime for satisfaction is changed to 4 
months, test results take higher grades than the 
current graph. Graph pattern remains the same. 
If parents continue with the same satisfaction 
level for 4 months instead of 2 months, 
academic achievement becomes just above the 
current graph. Parent satisfaction affects 
student academic achievement and makes a 
meaningful increase in student academic 
achievement regardless of its initial value. 
Initial value does not affect general behaviour 
of the graph but makes fluctuations at highest 
grades. 

SAA = 25 
ter = 0.8 
tsk = 0.8 
tce = 0.8 
uoam = 0.8 
lifsa = 4 
adjsaa = 0.125 

 

 

When lifetime for satisfaction is kept at 4 
months and all teacher quality variables are 
increased, student academic achievement 
increase more then the current graph. But, this 
test graph is quite similar to the graph in which 
only lifetime for satisfaction was changed to 4 
months. When parent satisfaction lasts more, 
teacher quality variables have less effect on 
academic achievement. Parent satisfaction 
affects student academic achievement and 
makes a meaningful increase in student 
academic achievement as teacher quality 
variables did. Initial value does not affect 
general behaviour of the graph but makes 
fluctuations at highest grades. 

SAA = 25 
ter = 0.3 
tsk = 0.3 
tce = 0.3 
uoam = 0.3 
lifsa = 4 
adjsaa = 0.125 

  

This graph also shows the low effect of teacher 
quality variables on academic achievement 
when parent satisfaction lasts for 4 months 
instead of 2 months. The change of teacher 
quality variables does not make so much 
influence on the graph pattern. Initial value 
does not affect general behaviour of the graph 
but makes fluctuations at highest grades. 

SAA = 25 
ter = 0.5 
tsk = 0.5 
tce = 0.5 
uoam = 0.5 
lifsa = 2 
adjsaa = 0.25 

 

 

Adjustment time for Student Academic 
Achievement affects academic achievement. 
When adjustment time is doubled, student 
academic achievement decreases. Students 
who react slowly to the current academic 
achievement situation will not probably 
affected by other variables in a short time. 
Initial value does not affect general behaviour 
of the graph but it affects the level of 
maximum achievement. Students who have 
low initial academic achievement will 
probably achieve less than those who have 
higher initial academic achievement. 
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8.2.4. Teacher-parent contact (TPC) simulation results 

Teacher-parent Contact stock flow simulation is shown in the figure 160. The variables 

that affect teacher-parent contact are taken at different values and at different combinations 

among them. There are 10 test results when the initial value for the teacher-parent contact 

is taken as 0 hour and 10 more test results when its initial value is taken as 5 hours. For 

these test results, teacher verbal ability (tv), teacher pedagogical knowledge (tp), teacher 

caring constant (tc), school community awareness constant (sca) and acceptability of 

achievement by teachers (acoac) have been changed with different ratios. All the variables 

are taken as 0.3, 0.5 and 0.8 to make different combinations of them. The appropriate 

combination of these variables is made and test results are mentioned in Table-8. 
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Table 8: Simulation Results of Teacher-parent Contact Stock 

PARA 
METERS GRAPH EXPLANATION 

TPC = 0 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

All the variables are taken as mid values 
for their own range. So, teacher-parent 
contact increases and remains on the 
straight line around 7 hours. In the 
model, when simulation is made for 10 
months, teacher-parent contact time 
never exceeds 7 hours. 

TPC = 0 
tv = 0.8 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

When teacher verbal ability increases, 
teacher-parent contact time increases 
sharply and exceeds 7 hours. Maximum 
teacher-parent contact time becomes 
around 8. Teacher verbal ability has 
effect on teacher-parent contact. 

TPC = 0 
tv = 0.8 
tp = 0.8 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

Like teacher verbal ability, when teacher 
pedagogical knowledge increases, 
teacher-parent contact time increases 
sharply and exceeds 7 hours again. 
Maximum teacher-parent contact time 
becomes around 8. Teacher pedagogical 
knowledge has effect on teacher-parent 
contact. 

TPC = 0 
tv = 0.8 
tp = 0.5 
tc = 0.8 
sca = 0.5 
acoac = 0.5 

 

 

Like teacher verbal ability and teacher 
pedagogical knowledge, when teacher 
caring constant increases, teacher-parent 
contact time increases sharply and 
exceeds 7 hours again. Maximum 
teacher-parent contact time becomes 
around 8. Teacher caring has effect on 
teacher-parent contact. 

   



  

212	  

	  

Table 8: Simulation Results of Teacher-parent Contact Stock 

PARA 
METERS GRAPH EXPLANATION 

TPC = 0 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.8 
acoac = 0.5 

 

 

Like teacher verbal ability, teacher 
pedagogical knowledge and teacher 
caring, when school community 
awareness constant increases, teacher-
parent contact time increases sharply and 
exceeds 7 hours again. Maximum 
teacher-parent contact time becomes 
around 8. School community awareness 
has effect on teacher-parent contact. 

TPC = 0 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.8 

 

 

Initially, acceptability of academic 
achievement by teachers has the same 
effect in first 6 months. During those 
months, parent involvement increases. 
When parent involvement starts to 
decline, higher acceptability of academic 
achievement by teacher makes more 
meaningful decrease in teacher-parent 
contact. 

TPC = 0 
tv = 0.8 
tp = 0.8 
tc = 0.8 
sca = 0.5 
acoac = 0.5 

 

 

When teacher quality related variables 
are increased, there is sharp increase in 
teacher-parent contact time. Maximum 
values are around 12 hours. After 
reaching its maximum value, graph has a 
tendency to remain straight on 10 hours. 
It was 7 hours when variables are taken 
as their mid values as shown in the 
current graph. 

TPC = 0 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.8 
acoac = 0.8 

 

 

School community awareness is directly 
proportional to teacher-parent contact 
and acceptability of student achievement 
by teachers are inversely proportional to 
it. When both are increased, the effect of 
school community awareness becomes 
superior to the effect of acceptability of 
academic achievement by teachers. 
Overall has a meaningful effect on 
teacher-parent contact. 
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Table 8: Simulation Results of Teacher-parent Contact Stock 

PARA 
METERS GRAPH EXPLANATION 

TPC = 0 
tv = 0.3 
tp = 0.3 
tc = 0.3 
sca = 0.8 
acoac = 0.5 

 

 

When teacher quality related variables is 
decreased, school community awareness 
variables can not increase teacher-parent 
contact. Even though every teacher is 
aware of the importance of getting 
contact with parents, teacher variables 
will affect deeply it. Maximum teacher-
contact time reaches at 3.5 hours and has 
a tendency to remain on that value. 

TPC = 0 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.3 
acoac = 0.3 

 

 

School community awareness is directly 
proportional to teacher-parent contact 
and acceptability of student achievement 
by teachers are inversely proportional to 
it. When both are decreased, the effect of 
accetability of academic achievement by 
teachers becomes superior to the effect of 
school community awareness. When 
school gives less importance to get 
contact with parents, teacher’s 
acceptability of current academic 
achievement makes a sharp decrease in 
teacher-parent contact time. Overall has a 
meaningful effect on teacher-parent 
contact. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

All the variables are taken as mid values 
for their own range. So, teacher-parent 
contact increases and remains on the 
straight line around 7 hours. In the 
model, when simulation is made for 10 
months, teacher-parent contact time 
never exceeds 7 hours. Initial value for 
teacher-parent contact does not affect that 
maximum value. 

TPC = 5 
tv = 0.8 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

When teacher verbal ability increases, 
teacher-parent contact time increases 
sharply and exceeds 7 hours. Maximum 
teacher-parent contact time becomes 
around 8. Teacher verbal ability has 
effect on teacher-parent contact. That 
maximum value is the same as the 
maximum value when initial value is 
zero. 
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Table 8: Simulation Results of Teacher-parent Contact Stock 

PARA 
METERS GRAPH EXPLANATION 

TPC = 5 
tv = 0.5 
tp = 0.8 
tc = 0.5 
sca = 0.5 
acoac = 0.5 

 

 

Like teacher verbal ability, when teacher 
pedagogical knowledge increases, 
teacher-parent contact time increases 
sharply and exceeds 7 hours again. 
Maximum teacher-parent contact time 
becomes around 8. Teacher pedagogical 
knowledge has effect on teacher-parent 
contact. That maximum value is the same 
as the maximum value when initial value 
is zero. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.8 
sca = 0.5 
acoac = 0.5 

 

 

Like teacher verbal ability and teacher 
pedagogical knowledge, when teacher 
caring constant increases, teacher-parent 
contact time increases sharply and 
exceeds 7 hours again. Maximum 
teacher-parent contact time becomes 
around 8. Teacher caring has effect on 
teacher-parent contact. That maximum 
value is the same as the maximum value 
when initial value is zero. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.8 
acoac = 0.5 

 

 

Like teacher verbal ability, teacher 
pedagogical knowledge and teacher 
caring, when school community 
awareness constant increases, teacher-
parent contact time increases sharply and 
exceeds 7 hours again. Maximum 
teacher-parent contact time becomes 
around 8. School community awareness 
has effect on teacher-parent contact. That 
maximum value is the same as the 
maximum value when initial value is 
zero. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.5 
acoac = 0.8 

 

 

When acceptability of academic 
achievement by teachers is decreased, 
teacher-parent contact increases with less 
rate. Teacher-parent contact wants to 
remain the same on 6 hours which is 
below the current graph. Initial value 
does not affect the maximum value that a 
graph can take under the same variable 
values. 
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Table 8: Simulation Results of Teacher-parent Contact Stock 

PARA 
METERS GRAPH EXPLANATION 

TPC = 5 
tv = 0.8 
tp = 0.8 
tc = 0.8 
sca = 0.5 
acoac = 0.5 

 

 

When teacher quality related variables 
are increased, there is sharp increase in 
teacher-parent contact time. Maximum 
values are around 12 hours. After 
reaching its maximum value, graph has a 
tendency to remain straight on 10 hours. 
It was 7 hours when variables are taken 
as their mid values as shown in the 
current graph. Initial value has no effect 
on the graph pattern and the maximum 
value. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.8 
acoac = 0.8 

 

 

School community awareness is directly 
proportional to teacher-parent contact 
and acceptability of student achievement 
by teachers are inversely proportional to 
it. When both are increased, the effect of 
school community awareness becomes 
superior to the effect of acceptability of 
academic achievement by teachers. 
Overall has a meaningful effect on 
teacher-parent contact.  Initial value has 
no effect on the graph pattern and the 
maximum value. 

TPC = 5 
tv = 0.3 
tp = 0.3 
tc = 0.3 
sca = 0.8 
acoac = 0.5 

 

 

When teacher quality related variables is 
decreased, school community awareness 
variables can not increase teacher-parent 
contact. Even though every teacher is 
aware of the importance of getting 
contact with parents, teacher variables 
will affect deeply it and makes the graph 
decline. Maximum teacher-contact time 
reaches at 3.5 hours and has a tendency 
to remain on that value. Initial value has 
no effect on the graph pattern. 

TPC = 5 
tv = 0.5 
tp = 0.5 
tc = 0.5 
sca = 0.3 
acoac = 0.3 

 

 

School community awareness is directly 
proportional to teacher-parent contact 
and acceptability of student achievement 
by teachers are inversely proportional to 
it. When both are decreased, the effect of 
accetability of academic achievement by 
teachers becomes superior to the effect of 
school community awareness. When 
school gives less importance to get 
contact with parents, teacher’s 
acceptability of current academic 
achievement makes a sharp decrease in 
teacher-parent contact time. At the end, 
the graph takes lower value than the 
current graph’s. Initial value has no effect 
on the graph pattern. 
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8.3. Sensitivity Analysis 

Sensitivity analysis shows how “sensitive” a model is by changing the value of the 

parameters of the model. In this part, we focus on parameter sensitivity simulations (Monte 

Carlo) using Vensim PLE 6.3 software. Vensim PLE can carry out multiple simulations by 

changing the value of parameters. We can also measure the boundaries of the model by 

taking different range values for each parameter. 

Parameter sensitivity analysis helps us to see the effect of a single or multiple parameters 

on overall system. Sensitvity Analysis measures how the system reacts against those 

changes on the paramters. That’s why it is useful tool to measure the reliability of the 

model.  

“Sensitivity analysis also helps to have a confidence range in the model by studying the 

uncertainties. Many parameters in system dynamics models represent quantities that are 

very difficult, or even impossible to measure to a great deal of accuracy in the real world. 

Also, some parameter values change in the real world. Therefore, when building a system 

dynamics model, the modeler is usually at least somewhat uncertain about the parameter 

values he chooses and must use estimates. Sensitivity analysis allows him to determine 

what level of accuracy is necessary for a parameter to make the model sufficiently useful 

and valid. If the tests reveal that the model is insensitive, then it may be possible to use an 

estimate rather than a value with greater precision. Sensitivity analysis can also indicate 

which parameter values are reasonable to use in the model. If the model behaves as 

expected from real world observations, it gives some indication that the parameter values 

reflect, at least in part, the real world” (Barlas, 2000). Sensitivity tests help the modeler to 

understand how dynamics of a system function.  

In assessing sensitivity to parametric assumptions, first of all a reasonable range of 

uncertainty for each parameter is identified. A test for sensitivity to those parameters over 

a much wider range is implemented. Vensim PLE has stimulated the model multiple times 

randomly selecting values for the uncertain assumptions. At the end of the analysis, a 

probability distribution that characterizes the likely values of each variable is specified as 

shown in figure 162. This simulation called Monte Carlo Sensitivity Simulation allows us 

to generate dynamic confidence intervals for the trajectories of the variables in the model. 

In figure 162, the probability distribution for the effect of parent educational level on 
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parent expectation from a sample of 1200 simulations is given as an example to explain 

how sensitivity analysis is implemented in this part. 

Yellow, green, blue and grap areas show the 50%, 75%, 95% and 100% confidence bounds 

accordingly for parent involvement in a sample of 1200 simulations when only parent 

education level is taken into consideration. This graph shows the uncertainty in Parent 

Expectation as it changes over time due to parent education level parameter. 

 

 

Figure 162 –Dynamic confidence bounds for Parent Involvement Stock from a sensitivity analysis using 

parent education level (pel) parameter. 

 

To implement sensitivity analysis for the model, all the variables are categorized as parent, 

teacher, school and student in the model. The distribution of those parameters over the 

dimensions is given in table-9. First of all, a test for sensitivity to one parameter over a 

much wider range is implemented. Its effect on each stock (Parent Expectaton, Parent 

Involvement, Student academic Achievement and Teacher-parent Contact) is tested 

showing the probability distribution for each stock. Then, the parameters which belong to 

one of dimensions are categorized and a test for sensitivity to those parameters over a 

much wider range is implemented. Sensitivity simulation test results are shown in the 

following figures. 

 

 

Current
50% 75% 95% 100%
"Parent Involvement (PI)"

40

30

20

10

0
0 2.5 5 7.5 10

Time (Month)



  

218	  

	  

 

 

 

Table 9: Distribution of parameters using in the model over their dimensions. 

Parent	  Dimension	  
Parameters	  

Teacher	  
Dimension	  
Parameters	  

School	  Dimension	  
Parameters	  

Student	  
Dimension	  
Parameters	  

parent	  education	  
level	  (pel)	  

teacher	  verbal	  
ability	  (tv)	  

school	  parent	  
involvement	  
support	  
effectiveness	  (spis)	  

Adjustment	  time	  
for	  student	  
academic	  
achievement	  
(adjsaa)	  

family	  size	  (fs)	  
teacher	  
pedagogical	  
knowledge	  (tp)	  

school	  community	  
awareness	  
constant	  (sca)	  

	  	  

marital	  status	  (ms)	   teacher	  caring	  
constant	  (tc)	   	  	   	  	  

level	  of	  parent	  
engagement	  (lpe)	  

acceptability	  of	  
academic	  
achievement	  by	  
teacher	  (acoac)	  

	  	   	  	  

fraction	  of	  parent	  
workload	  time	  to	  
total	  time	  (pw)	  

teacher	  classroom	  
effectiveness	  (tce)	   	  	   	  	  

lifetime	  for	  
satisfaction	  (lifsa)	  

teacher	  subject	  
knowledge	  (tsk)	   	  	   	  	  

needed	  parent	  
involvement	  per	  
grade	  (pipg)	  

usage	  of	  various	  
activities	  and	  
methods	  (uoam)	  

	  	   	  	  

	  	   teacher	  
expectation	  (te)	   	  	   	  	  
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Table 10: Dynamic confidence bounds for all stocks from a sensitivity simulation using parent education 

level (pel) parameter. Sensitivity analysis is implemented between a range of 0.2 and 0.6 for the parameter 

whose initial value is 0.4. Its equation is shown in page 156. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

 
 
Parent Expectation is highly sensitive 
towards the level of parent education 
parameter. When it is simulated 
between primary (0.2) and 
undergraduate (0.6) level of education, 
parent expectation becomes highly 
sensitive. It directly affects the parent 
expectation. This outcome is same with 
the findings in the research done by 
Gill and Reynolds in 1999. 
 
 

 

Level of parent education also changes 
sharply parent involvement. Highly 
educated parents have a tendency to 
involve in educational process whether 
at home or at school. Parent 
involvement is highly sensitive to 
parent education. According to Keith et 
al., 1998, parent involvement is highly 
affected by parent education and then 
parent involvement affects student 
academic achievement. 

 

Level of parent education affects 
student academic achievement. In the 
literature, parent educuation firstly 
affects parent expectation and parent 
involvement and then student academic 
achievement. Student academic 
achievement is sensitive to parent 
education level. 

 

Level of parent education affects 
teacher-parent contact time. According 
to  Kohl, Lengua and McMahon 
(2000), teacher-parent contact is the 
important factor for parent 
involvement. The result is same as the 
findings in a research done by 
McBride, Sullian, Ho-Ho (2005). 
Highly educated parents try to get more 
contact with teachers. 
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Table 11: Dynamic confidence bounds for all stocks from a sensitivity simulation using family size (fs) 

parameter. Sensitivity analysis is implemented between a range of 0.1 and 0.5 for the parameter whose initial 

value is 0.3. Its equation is shown in page 156. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Parent Expectation is highly 
senstitive to family size. When 
family size is simulated between 
one member and five members, 
parent expectation changes between 
40 and 100. Parent expectation also 
takes lower values than initial value 
(50). 
 
 
 

 

Family size deeply affects parent 
involvement. Family size is a strong 
predictor of how much it will affect 
parent involvement. McBride, 
Sullian, and Ho-Ho (2005) have 
mentioned the same relationship 
between family size and parent 
involvement. Additionally they 
stated that parent involvement will 
also affect student academic 
achievement. 
 

 

Student Academic Achievement is 
also sensitive to family size 
parameter. In Keith (1998) 
research, family size directly affects 
parent involvement and then 
student academic achievement. In 
Gill and Reynolds (1999), number 
of children affects parent 
expectation and then student 
academic achievement. Family size 
directly or indirectly contributes to 
student academic achievement. 

 

When family size is simulated 
between one member and five 
members, teacher-parent contact 
time changes between 5 and 7 hours 
at the maximum range. Parent 
involvement is more sensitive than 
teacher-parent contact for family 
size parameter. 
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Table 12: Dynamic confidence bounds for all stocks from a sensitivity simulation using marital status (ms) 

parameter. Sensitivity analysis is implemented between a range of -0.2 and 0.2 for the parameter whose 

initial value is 0.0. Its equation is shown in page 156. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

 
Marital status of family is another 
predictor for parent expectation. 
Single parent families have less 
expectations than married parents. 
Parent expectation is highly sensitive 
to such a family demographic factor. 
 
 
 

 

Single-parent status is also important 
for parent involvement. Kohl et al 
(2000), has reported “lower levels of 
school involvement for single parents. 
Single parents naturally have fewer 
resources such as money, social 
support, and time to invest in their 
child’s education and development. 
Therefore, single-parent status is a 
marker of multiple risks that may 
influence a parent’s likelihood of 
being involved in school or with the 
child directly.” 
 

 

Marital status of family indirectly 
affects student academic 
achievement. In sensitivity 
simulation, student academic 
achievement seems to be less 
sensitive towards marital status. 

 

Marital status of family indirectly 
affects teacher-parent contact. In 
sensitivity simulation, teacher-parent 
contact seems to be less sensitive 
towards marital status. Marital status 
first of all has more impact on parent 
involvement than teacher-parent 
contact even though teacher-parent 
contact is an important factor of 
parent involvement. 
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Table 13: Dynamic confidence bounds for all stocks from a sensitivity simulation using level of parent 

engagement (lpe) parameter. Sensitivity analysis is implemented between a range of 0.025 and 0.075 for the 

parameter whose initial value is 0.050. Its equation is shown in page 163. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

 
Level of parent engagement has no direct 
effect on parent expectation. According to 
Fantuzzo, Perry and Childs (2006), 
“parental beliefs and expectations about 
their children’s learning are strongly 
related to children’s beliefs about their own 
competencies, as well as their academic 
achievement.” If parents have a certain 
belief about their children’s academic 
achievement, the level of engagement in 
educational process will not meaningfully 
contribute to parent expectation. 
 
 

 

Parent engagement is one of the parent 
involvement factors mentioned by Kohl, 
Lengua and McMahon (2000). This 
sensitivity simulation results are parallel to 
the research findings that parent 
involvement is sensible to parent 
engagement. Parent engagement makes 
enormous changes on parent involvement 
when it reaches its maximum values. 
 

 

Student Academic Achievement is less 
sensitive to level of parent engagement. Its 
effect seems to be indirect. Parent 
engagement affects parent involvement and 
then student academic achievement. When 
student academic achievement starts to 
increase, parent engagement becomes 
sensitive. 

 

Teacher-parent contact is sensitive to 
parent engegement. According to Kohl 
(2000), parent engagement increases parent 
involvement and parent engagement is one 
of the parent involvement factors. Since 
there is a relation between parent 
engagement and parent involvement, 
teacher-parent contact becomes sensitive to 
parent engagement. 
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Table 14: Dynamic confidence bounds for all stocks from a sensitivity simulation using fraction of parent 

workload to total time (pw) parameter. Sensitivity analysis is implemented between a range of 0.3 and 0.7 for 

the parameter whose initial value is 0.5. Its equation is shown in page 163. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Parent workload has no direct effect on 
parent expectation. According to Fantuzzo, 
Perry and Childs (2006), “parental beliefs 
and expectations about their children’s 
learning are strongly related to children’s 
beliefs about their own competencies, as 
well as their academic achievement.” If 
parents have a certain belief about their 
children’s academic achievement, parent 
workload to total time will not 
meaningfully contribute to parent 
expectation. 
 
 

 

Hours of employment are strong factor for 
parent involvement. Parker (2001) has 
found that more hours of employment 
usually associated with negative effects on 
parent involvement. The effect of parent 
workload on parent involvement can be 
observed during all the simulation. Parents 
need time to involve in educational 
process. Parent workload becomes strong 
factor at any time for parent involvement. 

 

Even though parent workload is a strong 
predictor for parent involvement, it has less 
effect on student academic achievement. In 
the literature, there is no direct relationship 
between parent workload and student 
academic achievement. Most researches 
are about the relationship with parent 
involvement. In simulation results, student 
academic achievement seems to be less 
sensitive to parent workload to total time. 

 

Parent workload is also effective for 
teacher-parent contact time. When parents 
spend so much time for their non-
educational activities, they will have a less 
tendency to get contact with teachers due 
to the time limitation. It is sensitive to 
parent workload but not so much like 
parent involvement. 
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Table 15: Dynamic confidence bounds for all stocks from a sensitivity simulation using lifetime for 

satisfaction (lifsa) parameter. Sensitivity analysis is implemented between a range of 1 and 3 for the 

parameter whose initial value is 2. Its equation is shown in page 173. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Lifetime for satisfaction has no direct 
effect on parent expectation. According to 
Fantuzzo, Perry and Childs (2006), 
“parental beliefs and expectations about 
their children’s learning are strongly 
related to children’s beliefs about their own 
competencies, as well as their academic 
achievement.” If parents have a certain 
belief about their children’s academic 
achievement, the level of parent 
satisfaction will not meaningfully 
contribute to parent expectation. 
 

 

Lifetime for satisfaction becomes more 
strong factor for parent involvement 
especially when it takes its maximum 
values. This outcome is realize in the 
literature.  Under closer home-school 
relationships, parents may be more 
committed to schools they have chosen. 
According to Hausman and Goldring 
(2000), “parents highly satisfied tend to be 
involved in their children’s education.” 

 

Student Academic Achievement and Parent 
Satisfaction are two important educational 
outcomes. Lifetime for parent satisfaction 
becomes effective during all the simulation 
periods. When parents are satisfied or 
dissatisfied with current student academic 
achievement, parents play a crucial role to 
contribute to student academic 
achievement. Satisfaction with grades 
makes great fluctuations on student 
academic achievement graph. This result is 
similar to those mentioned by Griffith, 
1997. 

 

Lifetime for satisfaction is also effective on 
teacher-parent contact but it is less 
sensitive to lifetime for parent satisfaction. 
When parents are dissatisfied with the 
current situation, they look for other 
involvement factors in addition to teacher-
parent contact. Teacher-parent contact is 
not only way for parents to involve in 
educational prorcess. Kohl, Lengua and 
Mahon (2000) have mentioned six ways for 
parent involvement. 
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Table 16: Dynamic confidence bounds for all stocks from a sensitivity simulation using needed parent 

involvement per grade (pipg) parameter. Sensitivity analysis is implemented between a range of 1 and 3 for 

the parameter whose initial value is 2. Its equation is shown in page 162. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Needed parent involvement per grade has 
no effect on parent expectation. How much 
parent involvement is needed to increase 
student grade by one grade does not affect 
parent expectation. In addition to that, 
there is no data and finding about this 
relation in the literature. 

 

Parent involvement is highly sensitive to 
needed parent involvement per grade. 
There is a strong relationship between 
them. If more parent involvement is 
needed to increase student grade by one 
grade, parent involvement will increase 
accordingly. In the model, when first 
report card is issued after two months, 
parents decide how much they should 
involve in educational process to increase 
student academic achievement. Therefore, 
the parameter has no effect within first two 
months. 

 

Needed parent involvement per grade 
affects also student academic achievement 
due to the time limitation. If parents need 
to involve more to increase student 
academic achievement, this can be to some 
level due to parent time limitation. Parents 
spend more time to involve but student 
grade increases less if needed parent 
involvement per grade is higher. Student 
academic achievement is sensitive to that 
parameter. 

 

Teacher-parent contact time is also 
sensitive to needed parent involvement per 
grade. If more parent involvement is 
needed to increase student academic 
achievement, parent have a tendency to get 
more contact with teachers. Teacher-parent 
contact is one of the important factors for 
parent involvement. 
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Table 17: Dynamic confidence bounds for all stocks from a sensitivity simulation using all the parameters 

regarding parent dimension. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

 
 
All parents highly value academic 
quality. Jacob and Lefgren (2007) claim 
that “preferences for academic quality 
changes with parent characteristics.” 
Parameters related with parent 
dimension highly affect parent 
expectations. Parents set higher or 
lower academic expectations depending 
on parent related parameters. 
 

 

According to Tatar and Horenczyk 
(2000), there is a strong relation 
between the rise in the parent 
involvement and the rise in the parent 
expectations from their kids. Parent 
involvement is mostly related with 
parent related factors. Therefore, parent 
involvement is highly sensitive to all 
the parameters related with parent 
dimension. 
 

 

Student academic achievement is highly 
sensitive to all the parameters related 
with parent dimension. According to 
Rosenblatt and Peled (2002), “parents 
contribute significantly to school 
effectiveness and to students’ success.” 
This simulation result is same as the 
findings in the literature. 

 

Teacher-parent contact is highly 
sensitive to all the parameters related 
with parent dimension. Parent 
characteristics affect the rate of parent 
involvement and hence teacher-parent 
contact. This is same as the findings in 
the literature. Number of teacher-parent 
contact time depends on parent 
characteristics. 
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Table 18: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher verbal ability 

(tv) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the parameter whose 

initial value is 0.50. Its equation is shown in page 185. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher verbal ability has no effect on 
parent expectation. In the literature, 
teacher verbal ability has positive 
correlation with teacher-parent contact 
and student academic achievement. The 
relation between majority of teacher 
related parameters and parent expectation 
is weak and no research was found. In the 
model, parent expectation is not sensitive 
to teacher verbal ability. 

 

Teacher verbal ability has effect on 
parent involvement. Especially parent 
involvement starts to decline, teacher 
verbal ability has a significant effect on 
the slope of the graph. Environmental 
factors like teacher ones are mostly 
effective during the decline stage for 
parent involvement. When parent 
involvement increases, this is due to 
parent or student characteristics. Teacher 
characteristics have especially important 
effects on parent involvement during the 
decline stage. 

 

According to Wright, Horn and Sanders 
(1997), important teacher attributes like 
high verbal skills and strong subject 
knowledge are mostly related with the 
usage of them effectively in the class 
environment. “Effective teachers appear 
to be effective with students for academic 
achievement.” This simulation result is 
parallel to the findings in the literature. 
Student Academic Achievement is 
sensitive to teacher verbal skills. 

 

Teacher verbal ability is an important 
variable for effectiveness of a teacher in 
learning envorinment. According to 
Aslam and Kingdon (2011), teaching 
process variables of a teacher matter 
significantly to the level of contact time 
with parents. It makes great fluctuations 
for teacher-parent contact time. 
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Table 19: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher pedagogical 

knowledge (tp) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the 

parameter whose initial value is 0.50. Its equation is shown in page 185. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher pedagogical knowledge has no 
effect on parent expectation. In the 
literature, teacher pedagogical knowledge 
has positive correlation with teacher-
parent contact and student academic 
achievement. The relation between 
majority of teacher related parameters 
and parent expectation is weak and no 
research was found. In the model, parent 
expectation is not sensitive to teacher  
pedagogical knowledge. 

 

Teacher pedagogical knowledge has 
effect on parent involvement. Especially 
parent involvement starts to decline, 
teacher pedagogical knowledge plays a 
crucial role on parent involvement. 
Environmental factors like teacher ones 
are mostly effective during the decline 
stage for parent involvement. When 
parent involvement increases, this is due 
to parent or student characteristics.  
Teacher characteristics have especially 
important effects on parent involvement 
during the decline stage. 

 

According to Acevedo (2009), 
“pedagogical and classroom management 
skills that are integral to teaching 
success. Content and pedagogocal 
knowledge are important to effective 
teaching that leads to student academic 
achievement.” This simulation result is 
same as the findings in the literature. 
Student Academic Achievement is 
sensitive to teacher pedagogical 
knowledge. 

 

According to Helmke & Schrader (1998), 
teacher characterisitcs are valuable to 
make a qualified relations with both 
parents and students. Teacher 
pedagogical knowledge is an important 
one that enables teachers to be feel 
comfortable themselves during getting 
contact with parents. Teache pedagogical 
knowledge has an affect on teacher-
parent contact time.  
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Table 20: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher caring 

constant (tc) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the 

parameter whose initial value is 0.50. Its equation is shown in page 185. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher caring has no effect on parent 
expectation. In the literature, teacher 
caring has positive correlation with 
teacher-parent contact and student 
academic achievement. The relation 
between majority of teacher related 
parameters and parent expectation is 
weak and no research was found. In the 
model, parent expectation is not sensitive 
to teacher  caring. 

 

Teacher caring has effect on parent 
involvement. Especially parent 
involvement starts to decline, teacher 
caring parameter has a significant effect 
on the slope of the line. Environmental 
factors like teacher ones are mostly 
effective during the decline stage for 
parent involvement. When parent 
involvement increases, this may be due 
to parent or student characteristics. 
Teacher characteristics have especially 
important effects on parent involvement 
during the decline stage. 

 

Wentzel (1994) has claimed that “teacher 
caring has a direct effect on student 
attitudes towards academic and social 
goal pursuits. Moreover, caring teachers 
guide students’ academic and social 
behaviour towards desired outcomes.” 
The research findings have shown the 
similar findings that it makes valuable 
range on student academic achievement 
graph. 

 

Getting contact with parents is an 
alternative way for teachers to boost 
student’s energy and motivate them. 
Teacher attitudes are more meaningfull 
for implementing a parent contact in a 
learning process (Bruinsma, 2004). 
Sensitiviy analysis shows similar 
findings with those in the literatüre that 
teacher caring has a valuable effect on 
teacher-parent contact time. 
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Table 21: Dynamic confidence bounds for all stocks from a sensitivity simulation using acceptability of 

achievement by teacher (acoac) parameter. Sensitivity analysis is implemented between a range of 0.25 and 

0.75 for the parameter whose initial value is 0.50. Its equation is shown in page 186. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Acceptability of achievement by teacher 
has no effect on parent expectation. In the 
literature, teacher beliefs about student 
academic achievement has positive 
correlation with teacher-parent contact and 
student academic achievement. The 
relation between majority of teacher related 
parameters and parent expectation is weak 
and no research was found. In the model, 
parent expectation is not sensitive to 
teacher beliefs about student academic 
achievement. 

 

Acceptability of achievement by teacher 
has little effect on parent involvement. 
Especially parent involvement starts to 
decline, teacher beliefs about student 
academic achievement plays a crucial role 
on parent involvement. Environmental 
factors like teacher ones are mostly 
effective during the decline stage for parent 
involvement. When parent involvement 
increases, this may be due to parent or 
student characteristics. Teacher 
characteristics have some effects on parent 
involvement during the decline stage. 

 

Acceptability of achievement by teacher 
has a minimum level of effect on student 
academic achievement. When a teacher 
accepts the current student academic 
achievement, he or she will not try to push 
student’s ability to achieve more. 
Acceptability of current academic situation 
puts teachers off showing more extra effort 
to increase student academic achievement. 

 

When teachers believe that he or she may 
not increase student’s effort to do best, he 
or she will get less contact with both 
students and parents. They show less 
willingness to motivate students. 
Acceptability of current student acaddemic 
achievement has an important effect on 
teacher-parent contact time. 
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Table 22: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher classroom 

effectiveness (tce) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the 

parameter whose initial value is 0.50. Its equation is shown in page 172. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher classroom effectiveness has no 
effect on parent expectation. In the 
literature, teacher classroom effectiveness 
has positive correlation with teacher-parent 
contact and student academic achievement. 
The relation between majority of teacher 
related parameters and parent expectation 
is weak and no research was found. In the 
model, parent expectation is not sensitive 
to teacher   classroom effectiveness. 

 

Teacher classroom effectiveness has little 
effect on parent involvement. Especially 
parent involvement starts to decline, 
teacher classroom effectiveness plays a 
little-effect role on parent involvement. 
Environmental factors like teacher ones are 
mostly effective during the decline stage 
for parent involvement. When parent 
involvement increases, this may be due to 
parent or student characteristics. Teacher 
characteristics have some effects on parent 
involvement during the decline stage. 

 

In the literature, teacher classroom 
effectiveness has been thought as a factor 
that contributes to student academic 
achievement. In our research, it seems to 
have less effect on student academic 
achievement. Especially when student 
academic achievement starts to increase, its 
effect becomes valuable and creates a small 
fluctuation around the graph line. 

 

In our finding, there is no strong 
relationship between teacher classroom 
effectiveness and teacher-parent contact 
time. A few research has mentioned some 
weak relations between them. 
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Table 23: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher subject 

knowledge (tsk) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the 

parameter whose initial value is 0.50. Its equation is shown in page 172. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher subject knowledge has no effect on 
parent expectation. In the literature, teacher 
subject knowledge has positive correlation 
with teacher-parent contact and student 
academic achievement. The relation between 
majority of teacher related parameters and 
parent expectation is weak and no research 
was found. In the model, parent expectation 
is not sensitive to teacher subject knowledge. 

 

Teacher subject knowledge has little effect 
on parent involvement. Especially parent 
involvement starts to decline, teacher subject 
knowledge plays a little-effect role on parent 
involvement. Environmental factors like 
teacher ones are mostly effective during the 
decline stage for parent involvement. When 
parent involvement increases, this may be 
due to parent or student characteristics. 
Teacher characteristics have some effects on 
parent involvement during the decline stage. 

 

“Teachers are extremely important 
determinants of student academic 
achievement, but identifying specific teacher 
attributes that improve student performance 
is a difficult task” says Jepsen (2005) and he 
accepts that teacher subject knowledge is 
among them. Our findings has supported to 
Jepsen’ ideas. Teacher subject knowledge 
makes a valuable fluctuation around the 
graph. 

 

In our finding, there is no strong relationship 
between teacher subject knowledge and 
teacher-parent contact time. A few research 
has mentioned some weak relations between 
them. 
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Table 24: Dynamic confidence bounds for all stocks from a sensitivity simulation using usage of various 

activities and methods (uoam) parameter. Sensitivity analysis is implemented between a range of 0.25 and 

0.75 for the parameter whose initial value is 0.50. Its equation is shown in page 172. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Usage of various activities and methods has 
no effect on parent expectation. In the 
literature, usage of various activities and 
methods has positive correlation with 
teacher-parent contact and student academic 
achievement. The relation between majority 
of teacher related parameters and parent 
expectation is weak and no research was 
found. In the model, parent expectation is 
not sensitive to usage of various activities 
and methods. 

 

Usage of various activities and methods has 
little effect on parent involvement. 
Especially parent involvement starts to 
decline, usage of various activities and 
methods plays a little-effect role on parent 
involvement. Environmental factors like 
teacher ones are mostly effective during the 
decline stage for parent involvement. When 
parent involvement increases, this may be 
due to parent or student characteristics. 
Teacher characteristics have some effects on 
parent involvement during the decline stage. 

 

Turner et al. (1999) emphasizes the 
importance of teacher practices and teaching 
methodologies in the class in order to 
contribute to student success. Teachers’ 
methodology has an effect on student 
academic achievement. The teaching 
methods and tactics in class keep the 
students’ needs for learning alive and 
enhance students’ motivation towards 
learning. Our findings support the literature 
points of view. Especially when student 
academic achievement starts to increase, its 
effect becomes observable and valuable. 

 

In our finding, there is no strong relationship 
between teacher’s various activities and 
tactics and teacher-parent contact time. A 
few research has mentioned some weak 
relations between them. 
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Table 25: Dynamic confidence bounds for all stocks from a sensitivity simulation using teacher expectation 

(te) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for the parameter whose 

initial value is 0.50. Its equation is shown in page 172. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Teacher expectation has no effect on parent 
expectation. In the literature, teacher 
expectation has positive correlation with 
teacher-parent contact and student academic 
achievement. The relation between majority 
of teacher related parameters and parent 
expectation is weak and no research was 
found. In the model, parent expectation is 
not sensitive to teacher expectation. 

 

Teacher expectation has little effect on 
parent involvement. Especially parent 
involvement starts to decline, teacher 
expectation plays a little-effect role on 
parent involvement. Environmental factors 
like teacher ones are mostly effective during 
the decline stage for parent involvement. 
When parent involvement increases, this 
may be due to parent or student 
characteristics. Teacher characteristics have 
some effects on parent involvement during 
the decline stage. 

 

According to Gill and Reynolds (1999), 
teacher expectations influence the later 
achievement level and they claim that 
teacher expectations made an educationally 
meaningful contribution for achievement. 
This is supported also by our findings. 
Teacher expectation has a valuable effect on 
student academic achievment. 

 

In our finding, there is no strong 
relationship between teacher expectation 
and teacher-parent contact time. Generally 
parent expectation encourages them to get 
contact with teachers. Teacher expectation 
generally affects the quality of relationship 
between teacher and student. 
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Table 26: Dynamic confidence bounds for all stocks from a sensitivity simulation using all the parameters 

regarding teacher dimension. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Parameters related with teacher dimension 
has no effect on parent expectation. In the 
literature, parameters related with teacher 
dimension has positive correlation with 
teacher-parent contact and student 
academic achievement. The relation 
between majority of teacher related 
parameters and parent expectation is weak 
and no research was found. In the model, 
parent expectation is not sensitive to 
parameters related with teacher dimension. 

 

Parameters related with teacher dimension 
has effect on parent involvement. 
Especially parent involvement starts to 
decline, parameters of teacher dimension 
play a crucial role on parent involvement. 
Environmental factors like teacher ones are 
mostly effective during the decline stage 
for parent involvement. When parent 
involvement increases, this may be due to 
parent or student characteristics. Teacher 
characteristics have especially important 
effects on parent involvement during the 
decline stage. 

 

“A consistent finding in the research 
literature is that teachers are important for 
student learning and that great variation 
exists in the effectiveness of teachers” 
(Boyd et al, 2008). Each specific teacher 
attributes have some small effects on 
student academic achievement. But when 
all the variables regarding with teacher 
quality and effectiveness are taken into 
consideration, there is a strong correlation 
between teacher attributes and student 
academic achievement. This research 
supports the importance of teacher 
dimension for student success. 
 

 

Since the one side of teacher-parent contact 
is teacher itself, teacher characteristics 
have deeply affects teacher-parent contact 
time and its effect is meaningful.  
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Table 27: Dynamic confidence bounds for all stocks from a sensitivity simulation using school parent 

involvement support effectiveness (spis) parameter. Sensitivity analysis is implemented between a range of 

0.025 and 0.075 for the parameter whose initial value is 0.050. Its equation is shown in page 163. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

School parent involvement support 
effectiveness has no effect on parent 
expectation. The relation between how 
schools support parent involvement and 
parent expectation is weak and no research 
was found. In the model, parent 
expectation is not sensitive to school parent 
involvement support effectiveness variable. 

 

Successful schools establish a constructive 
relationship with its community. 
Community engagement is so important for 
those schools. “This construct describes the 
degree to which the school can count on 
involvement and support from parents and 
community members” (Hoy and Sabo, 
1998). School policy towards the parent 
involvement is an important start up to 
increase the level of parent involvement. 
Research finding has supported the 
literature facts. School support has a 
meaningful effect on parent involvement. 

 

DiPaola (2005) says that “a school’s ability 
to productively engage its community has 
been found related to student academic 
achievement.” School policy and attitudes 
to support parent involvement have 
valuable effects on student academic 
achievement. Research findings are parallel 
to those mentioned in the literature. 

 

School support obviously encourages both 
teachers and parents to get contact with 
each other. It has a strong correlation with 
teacher-parent contact time. 
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Table 28: Dynamic confidence bounds for all stocks from a sensitivity simulation using school community 

awareness constant (sca) parameter. Sensitivity analysis is implemented between a range of 0.25 and 0.75 for 

the parameter whose initial value is 0.50. Its equation is shown in page 185. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

School community awareness constant has 
no effect on parent expectation. The relation 
between how schools give more importance 
towards parent involvement and parent 
expectation is weak and no research was 
found. In the model, parent expectation is not 
sensitive to school community awareness 
constant variable. 

 

School community awareness plays a crucial 
role when parent involvement starts to 
decline. School community support parent 
involvement and this support makes this 
decline gradually an with the less rate. The 
awareness of school community members 
about the importance of prent involvement 
has a valuable effect on the rate of parnt 
involvement and makes a wide fluctuation 
around the graph. 

 

According to Uline and Moran (2008), the 
dynamic of social environment also affects 
student academic achievement. “The quality 
of interpersonal relationships and dynamics 
in a school can influence student learning. 
School climate is an assessment of the social 
dynamics in a school; and more than four 
decades of research provides a well-
established link between school climate and 
student achievement.” In our research this 
variable has been considered as school 
community awareness and findings support 
the literature facts. School plays a crucial 
role on student academic achievement. 

 

The awareness of school community about 
the importance of parent involvement in 
educational process makes teacher-parent 
contact time more and this awareness 
encourage teachers to get contact with the 
parents to boost student energy and increase 
their motivation. It has a valuable and 
meaningful effect on teacher-parent contact 
time. It creates a wide range fluctation 
around the graph all the time. 
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Table 29: Dynamic confidence bounds for all stocks from a sensitivity simulation using all the parameters 

regarding school dimension.  

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Parameters related with school dimension 
has no effect on parent expectation. In the 
literature, parameters related with school 
dimension has positive correlation with 
parent involvement, teacher-parent contact 
and student academic achievement. The 
relation between majority of teacher related 
parameters and parent expectation is weak 
and no research was found. In the model, 
parent expectation is not sensitive to 
parameters related with school dimension. 

 

McBride, Sullian and Ho-Ho (2005) 
emphasize that school factors such as school 
setting, the size, academic focus, climate, 
school governance, school characteristics and 
policies, teacher practices etc. influence 
parent involvement. Research findings 
support these statements mentioned in the 
literature. 
 

 

“School-related resources have a measurable 
impact on student academic achievement” 
(Huang, 2010). “Previous research on school 
effects indicates that schools’ structures, 
academic organization, policies, and 
resources contribute in various ways to 
student academic success or failure” (Heck 
and Mahoe, 2010). School-related variables 
contribute meaningfully to student academic 
achievement and it makes more fluctuations 
around the student academic achievement 
graph. 

 

Supportive School environment encourages 
the community members to get contact with 
each other.  According to the model created 
by Kohl, Lengua and McMahon (2000), 
Parent-teacher contact is one of the factors 
for parent involvement. “Parents can easily 
contact the school about their children’s 
progress and contact the school to find out 
how to give extra help” (Eccles & Harold, 
1996) if school creates a warm atmosphere 
for parent involvement. 
 

Current
50% 75% 95% 100%
"Parent Expectation (PE)"

100

85

70

55

40
0 2.5 5 7.5 10

Time (Month)

Current
50% 75% 95% 100%
"Parent Involvement (PI)"

40

30

20

10

0
0 2.5 5 7.5 10

Time (Month)

Current
50% 75% 95% 100%
"Student Academic Achievement (SAA)"

100

75

50

25

0
0 2.5 5 7.5 10

Time (Month)

Current
50% 75% 95% 100%
"Teacher-Parent Contact (TPC)"

8

6

4

2

0
0 2.5 5 7.5 10

Time (Month)



  

239	  

	  

Table 30: Dynamic confidence bounds for all stocks from a sensitivity simulation using adjustment time for 

student academic achievement (adjsaa) parameter. Sensitivity analysis is implemented between a range of 

0.050 and 0.2 for the parameter whose initial value is 0.125. Its equation is shown in page 173. 

SENSITIVITY SIMULATION RESULTS EXPLANATIONS 

 

Adjustment time for student academic 
achievement has no effect on parent 
expectation. The relation between how 
quickly students adopts to their current 
academic achievement and parent 
expectation is weak and no research was 
found. In the model, parent expectation is not 
sensitive to adjustment time for student 
academic achievement variable. 

 

Adjustment time for student academic 
achievement makes meaningful contribution 
to parent involvement especially when parent 
involvement starts to decline. It makes this 
declining process takes more time. How 
much students react to their current academic 
achievement influence parent involvement. 

 

Adjustment time for student academic 
achievement makes tremendous changes on 
student academic achievement. In our 
research, the data was also observed out of 
the limits. But this sensitivity analysis reports 
also emphasize the importance of adjustment 
time over student academic achievement. 
The relation is not meaningful but enormous. 
It makes out of range fluctuations on student 
academic achievment graph. 

 

Adjustment time for student academic 
achievement also contributes to teacher-
parent contact. Student reaction time towards 
the current academic achievement situation 
affect teacher-parent contact time. No 
research finding emphasizes this relation. 
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9. CONCLUSION AND FUTURE WORK 

In this study, a wide range of documentation was used to assess the appropriateness of the 

model. Even though no one test is assumed to be adequate, a wide range of literature 

review and group model building activities are made to illustrate every correlation between 

the parameters or stock. Testing is an essential part of the modeling. At the end, test and 

simulations were made to show the appropriate structure of stocks and sensitivity 

simulations are implemented to test them. 

In reality, the events are the results of deeper patterns and systemic structures. This model 

highlights the interconnected relations in patterns to interpret educational gains in a long –

run. All the elements related with education contribute directly or indirectly to student 

academic achievement and they are also affected with each other due to the dynamic 

complexity between them. If we can establish that the elements and relationships that make 

up the structure of a model coincide with same in the real system and that the model 

generates patterns of response that parallel to those exhibited by the real system, then we 

know that the model looks and behaves somewhat like the reality it is intended to 

represent. The model responses towards all the parameter effects as it is in real life 

depending observations in the field of education and group model building sessions. 

All the parameters used in the model affect Parent Involvement, Student Academic 

Achievement and Teacher-parent contact stocks at different rates. On the other hand, some 

of parent related parameters and all of the teacher, school and student related parameters 

have no affect on Parent Expectation Stock. Only parent education level, family size and 

marital status have effect on Parent Expectation. 

Parent education level increases the level of parent expectation. It has a meaningful effect 

on parent expectation. Parent expectation increases more sharply for the values of higher 

parent education level. However, if this sharp increase is due to the parent education level, 

there are some fluctuations at maximum expectations. Parent education level is not alone 

sufficient to keep the parent expectation at the maximum rate. 

Marital status is another variable that affects Parent Expectation. If the couples are 

divorced, the parent expectation graph line has a tendency to remain the same or decline. If 

divorced parents are highly educated, parent expectation also increases but at lower rates. 
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The level of parent involvement has been also affected by the parameters regarding with 

parent, teacher and school dimensions. Parent engagement increases the level of parent 

involvement and school support also contributes to parent involvement. When parent 

engagement and school support have been increased simultaneously, there is a sharp 

increase in parent involvement. School and parent are two sides to encourage parents to get 

contact with the school. This is synergy effect on parent involvement.  

However, parent workload decreases the rate of parent involvement. Even though parents 

have higher expectations, parent workload makes the level of parent involvement decrease 

within the time. Those parents who work more cannot dedicate so much time for their 

children’s education. But this decline does not converge to zero. The graph line decreases 

and stays the same at a lowest point. Even though parents work hard, they find a way to 

involve in educational process as much as possible. 

Previous parent involvement does not affect maximum parent involvement. Initial values 

taken in the model did not change the maximum value for parent involvement. However 

another stock, student academic achievement affects parent involvement inversely. When 

the student academic achievement reaches at maximum values, the level of parent 

involvement starts to decline. This can be observed in the model after the simulation of six 

months. In the model, student academic achievement reaches at its maximum values after 

six months. First six months are very crucial for parents who want to motivate and 

encourage their children to reach at maximum gains. At the beginning of an academic year, 

parents should relentlessly maintain their support and involvement in order to make their 

children achieve more. 

School and teacher parameters affect directly Parent Involvement, Student Academic 

Achievement and Teacher-parent contact stocks. Especially when parent involvement has a 

tendency to decline, teacher and school parameters make this decline happen at low rates. 

When the effectiveness of teacher and parent parameters has been increased, the slope of 

parent involvement graph is getting smaller and it decreases less. 

Parent parameters affect all the stocks. Especially after three months, those parameters 

affect teacher-parent contact time more. When first report card showing student academic 

achievement after two months, parents try to increase their contact time with teachers in 

order to decrease the academic gap between their expectation and student academic 
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achievement. Parents try to involve more in educational process whether at home or at 

school. 

The majority of teacher parameters especially regarding with teacher quality ones have 

direct effect on student academic achievement. Under any circumstances and simulation, 

this effect becomes meaningful and it is realistic as mentioned in the literature. If the delay 

has been increased in the stock, student academic achievement decreases. The delay is 

called as adjustment time for student academic achievement in the model. Adjustment time 

is inversely proportional to student academic achievement. 

A relation between previous academic achievement and academic achievement has been 

found in the study as mentioned in the literature. Low initial value for student academic 

achievement does not change the graph pattern. But, it makes some fluctuations at higher 

achievement values. Due to the effects of other factors, students can obtain maximum 

gains, but this is not sustainable if previous academic achievement is low. This is quite 

similar to literature findings. There is no doubt that teacher, parent and school factors 

contribute deeply to student academic achievement but how it would remain the same at 

the same level depends on the other factors such as student characteristics not mentioned in 

this study in detail. Additionally student can not reach at maximum level of achievement if 

he has low previous academic achievement and there is a delay in the system. 

For teacher-parent contact stock, teachers seem to be more effective than school behavior 

and structure. Even though both have a positive effect on teacher-parent contact time, 

teacher parameters become dominant to make an observable change on it. However, for the 

comparison of teacher and parent effect on teacher-parent contact time, teachers seem to be 

more influential to implement teacher-parent contact. It is believed that teachers are more 

dominant factor to initiate a teacher-parent meeting. Teachers are the primary persons to 

create an available time and encourage parents to meet with them. Teachers seem to 

initiate and set teacher-parent meetings rather than parents. 

There is a relation between two stocks; teacher parent contact and parent expectation. 

Parent expectation has a correlation with teacher-parent contact. When parent expectation 

rises up to its maximum level, teacher-parent contact stays the same and it does not 

increase any more. 

Each teacher parameter has direct or indirect effect on teacher-parent contact time. 

Acceptability of the current student academic achievement among teachers is the key to 
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decide the behaviour of teacher parent contact graph. If teachers believe that students are 

capable of doing more, they will probably have a tendency to get contact with their parents 

in order to boost their energy. 

In addition to teacher variables, school variables also play an important role to implement 

teacher-parent contact. School community awareness about the importance of getting 

contact with parents encourages teachers to share a student progress with his parent. The 

initial fire must come from the school side to maintain a healthy relation with parents. This 

is essential and an integral part of academic achievement. 

The initial value for teacher-parent contact time has no effect on its maximum value. The 

graph patterns with different initial values are the same. Teacher-parent contact time is 

affected by parent involvement and it affects student academic achievement. 

However, Parent Involvement has also direct effect on student academic achievement. It is 

positively correlated with academic achievement. On the other hand, when Parent 

Involvement declines, student academic achievement still continues to increase due to 

other parameters effect, but increasing rate decreases. There are also other variables that 

affect student academic achievement. It is not alone a dominant variable. So student 

academic achievement does not only depend on parent involvement. 

For future consideration, only teacher and parent dimensions are taken into consideration 

in this study. A few school and student parameters are used in the model since they are 

strongly related with teacher and parent dimensions. The main intention was not to include 

school and student related parameters in the model. In the future, researchers may focus on 

those dimensions to understand the dynamics process from different views. 

Moreover, recently so many teachers and school administrators have applied the system 

dynamics idea and tools to the school curriculum development especially for primary and 

secondary schools. In this study, we couldn’t focus on the effect of system dynamic 

modeling in school curriculum. In the future, a research might be made to develop school 

curriculum using system dynamics tools for teachers. On the other hand, for managers a 

research might also be made to create a school organizational structure that creates a 

positive learning culture in order to enhance teacher’s dedication, to encourage parent 

involvement and boost student motivation.  
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APPENDIX I – MIT ROAD MAPS SYSTEM PRINCIPLES 

 
1. “The feedback loop is the basic structural element of systems.” 

“Feedback loops are the building blocks of systems that are linked together to build 
more complex systems. The more complex systems are assemblies of interacting 
feedback loops.” 
 

2. “Levels and Rates are fundamental to loop substructure.” 
“A feedback loop consists of two distinct types of variables, the levels (also called 
stocks or states) and the rates (also called flows or actions). These two variables are 
both necessary to represent the structure in a feedback loop. The loop dynamics 
cannot be represented without their inclusion.” 
 

3. “Levels and Rates are not distinguished by units of measure.” 
“Units do not determine whether a variable is a level or a rate.  The units of 
measure of a variable do not distinguish between a level and a rate. The modeler 
must recognize the difference between a variable created by integration and one 
that is a policy statement in the system. Here, and in all models, the units of a rate 
are the units of its associated level over time.  A good rule of thumb for 
distinguishing levels from rates is to imagine what would happen if action were 
halted. Rates will cease when action stops, but levels will continue to exist.” 
 

4. “Levels are accumulations (integrations).” 
“Levels accumulate the results of rates (actions) in the system. Levels change 
smoothly but not instantaneously— there are no discontinuities, no jumps.” 
 

5. “Levels are changed only by the Rates.” 
“Only rates can change levels. A level variable's current value is computed using 
only its previous value and the change due to the rates acting on the level. The 
earlier value of the level is carried forward from the previous period. It is altered by 
rates that flow in and out of the level over the intervening time period. The present 
value of a level is not directly dependent on the present or previous values of any 
other levels. 

 
A level variable is computed by the change, due to rate variables, that alters the 
previous value of the level. The earlier value of the level is carried forward from 
the previous period and is altered by rates that flow in and out of the level over the 
intervening time period.” 
 

6. “Levels exist in conservative subsystems.” 
“A conserved quantity has the property that it is never created or destroyed (within 
its system); it is only moved around.” 
 

7. “Rates depend only on Levels and Constants.” 
“Rates depend only on levels and constants. The value of a rate variable depends 
only on present values of level variables and constants. No rate variable depends 
directly on any other rate variable. The rate equations (or policy statements) of a 
system are of simple algebraic form; they do not involve time or the solution 
interval; they are not dependent on their own past values.” 
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8. “Decisions are always within feedback loops.” 
“No matter what the nature of the decision process— human, subconscious, 
biological, chemical, mechanical, electrical, etc.— it is always imbedded within at 
least one feedback loop.” 
 

9. “Every equation must have dimensional equality.” 
“In any equation, every term must be measured in the same dimensions. “One 
cannot add apples and oranges.” This is true within converters, and it is true within 
level and rate equations. Dimensional inequality between terms indicates a faulty 
equation formulation.” 
 

10. “First-order loops exhibit exponential behavior.” 
“The first-order feedback loop always exhibits an exponential time shape.” 
 

11. “Levels completely describe the system condition.” 
“Levels completely describe the state of system. The values of all other variables 
(the rate variables) can be computed from these values and the system equations 
alone. There must be a level for each quantity needed to describe the condition of 
the system, and the value of each level must be specified at the start of a simulation. 
Because the system condition is computed at every step of the simulation and 
depends on the previous values, it must be known at the start of simulation. Thus 
the initial values must be determined. Before the start of a simulation, a set of 
initial conditions must be specified for all the levels.” 
 

12. “Variables have the same units within conservative subsystems.” 
“Recall from System Principle #6 that levels exist in conservative subsystems— the 
contents of tocks are neither created nor destroyed, just moved between levels via 
flows. Levels connected within a conservative subsystem have the same units of 
measure.” 
 

13. “Solution interval DT is in all level equations and no others.” 
“The DT (also called the solution interval, period of measurement, delta time, or 
time step) is the time period in which the level is changed by the rate.  The DT is 
essential to the level equation.” 
 

14. “Simple, second-order negative loops exhibit sinusoidal oscillation.” 
“All of the systems in Generic Structures in Oscillating Systems I are secondorder 
negative loops, and they all oscillate. The oscillation is independent of the values of 
parameters; it is due to having the same qualitative structure. Any secondorder, 
negative loop with no minor loops oscillates as a sustained sinusoid.” 
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15. “Goal, observation, discrepancy, and action create a system substructure.” 

 
 

A policy or rate equation recognizes a local goal toward which that decision point 
strives, compares the goal with the apparent system condition to detect a 
discrepancy, and uses the discrepancy to guide action. 
 

16. “Level variables and Rate variables must alternate.” 
“Converters are algebraically part of the rates to which they are connected. Any 
path through the structure of a system encounters alternating level and rate 
variables. Recall System Principles #5 and #7: Levels depend only on rates and 
Rates depend only on levels (and constants), respectively. Thus for any loop in a 
system, if we start at a level variable, the next variable we reach cannot be another 
level; the next variable must be a rate. Likewise, if we move through any loop 
starting from a rate variable, the next variable cannot be another rate (or even a 
constant, they are not influenced by any variable); the next variable must now be a 
level. This could be the same level, or it could be a new one. Try tracing out a loop 
in your own solution to the modeling exercise, and see for yourself!” 
 

17. “Higher-order, positive-feedback loops usually show exponential behavior.” 
“Positive feedback loops of nth order usually exhibit simple exponential growth 
(ignoring possible initial transients).” 
 

18. “Conversion coefficients are identifiable within real systems.” 
“Conversion coefficients should always have a clear, real meaning. They are not 
inserted just to balance equations. The conversion factor thus has a real physical 
meaning and balances the equations dimensionally.” 
 

19. “Conversion coefficients should be identifiable within real systems.” 
“Conversion coefficients should have numerical values that can be logically 
deduced from observation. They are not the result of only statistical analysis.” 

 
20. “Time constant of a first-order loop relates a level to a rate.” 

“The exponential time constant of a first-order loop is the reciprocal of the 
multiplier that defines the rate in terms of the level. It relates a level to the rate that 
affects it.” 
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“The Rate is equal to the Level divided by the Time Constant, or to the Level 
multiplied by the reciprocal of the Time Constant (the fraction 1/Time Constant).” 
 

21. “Rates are not instantaneously measurable.” 
“No rate of flow can be measured instantaneously. A rate is a change over time. 
Without an observation over a time interval, a rate cannot be measured. The rate is 
determined as the change in the value of the level over time. There is no way to 
measure the instantaneous value of a rate. No rate can, in principle, control another 
rate without an intervening level variable (as rates cannot be measured 
instantaneously and must be averaged by using a level for integration). Two rates 
may be directly connected in some models as a short cut, but the occasion is rare 
and should be avoided by inexperienced modelers. Good modeling practice does 
not set a flow equal to another flow.” 
 

22. “Every system has a closed boundary.” 
“In creating a model of a real system, any interaction which is essential to the 
behavior mode being investigated must be included inside the system boundary. If 
our model is to generate the same behavior as the real system, then the system 
structure that is responsible for that behavior must be included inside the model. 
The behavior and its generator are endogenous to the closed system. In defining the 
model boundary, a modeler selects all the components necessary to create the 
behavior mode under investigation.” 
 

23. “Information links connect levels to rates.” 
“Information links, or connectors link levels to the control of rates. Through 
information links, values of level variables go to the rate equations, determining the 
rates of flow.” 
 

24. “Decisions (rates) are based only on available information.” 
“Decisions are made based on the policy statements in the rate equations. The rate 
equations in a system dynamics model are policy statements that determine how 
“decisions” are made.” 
 

25. “Auxiliary variables lie only in the information links.” 
“An auxiliary variable, or converter, is a subdivision of a rate equation. It allows a 
model to be disaggregated into easier to understand equation statements.” 
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26. “Mathematical simulation models belong to the broad class of abstract 
models.” 
“A model is a substitute for an object or a system. Some models are physical, such 
as a toy airplane or an architectural scale model. We are familiar with these. Some 
models are abstract. These abstract models include mental images, literary 
descriptions, behavior rules for games, and legal codes. 

 
Mathematical simulation models also belong to the broad class of abstract models. 
Because computer modeling has become so widespread in recent years, it is 
important to understand the assumptions and applications of various modeling 
techniques.” 
 

27. “Model validity is a relative matter.” 
“The usefulness of a mathematical simulation model should be judged in 
comparison with the mental image or other abstract model that would be used 
instead. No model is a perfect representation of a real object. A model is successful 
if it opens the road to improving the accuracy with which we can represent reality.” 

 
 
 
 
 
 
 
 
 
 
 
SOURCE: http://ocw.mit.edu/courses/sloan-school-of-management/15-988-system-
dynamics-self-study-fall-1998-spring-1999/readings/ 
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APPENDIX J – SYSTEM DYNAMICS MODEL CORRECTNESS CHECKLIST 

 
SYSTEM DYNAMICS IN EDUCATION PROJECT SLOAN SCHOOL OF 
MANAGEMENT MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

By: Danny Lai and Rebekah Wahba 

“Perfect models are rare in Systems Dynamics because the correctness of model is relative 
to its purpose and varies widely, depending on the modeler, users, and modeling 
conventions. Below are some pointers one should use when building and simulating 
models. They include some accepted modeling standards, and also tips to check if your 
model works.” 

1. “Units check – Vensim and some other programs (Stella, iThink etc.) have built-in 
units feature that will check all equations for consistency in units. (That is to make 
sure the left and right side of all equations have the same units.) This feature is a 
valuable tool that can be used to check that valid dimensions, constants and 
equations are used. One must check models for dimensional consistency before 
simulating either using the software feature or manually.” 

2. “Naming variables – A general element naming convention has been proposed by 
Ventana, the makers of Vensim. The first letter of Stock names should be 
capitalized; CONSTANTS should be in all capitals, and names of all other 
variables, including flows are all lower case. Use names that clearly explain what a 
model element represents. In general, the word “rate” is reserved for flows. For 
example, do not confuse birth fraction, with birth rate.” 

3. “No constants embedded in equations – It is often tempting to simplify equations 
by using numeric constants embedded in equations. One must not do so! A good 
model will show all constants explicitly as individual elements. One must be able to 
recognize all model elements at a glance. Name the constant and use the constant 
name in the equation. This allows constants to be recognized and changed easily in 
future simulations, without changing any equations in the model.” 

4. “Do not mention parameter values in the documentation – The documentation 
complements the equations and should merely describe what the equations mean, 
and contain special notes. Frequently, constants are changed and sensitivity 
analysis is performed on models, and parameter values are changed in the equations 
(in the case of constants). If parameter values are mentioned in the documentation, 
they will have to be changed every time the equation is changed. This can be 
tedious and confusing as a reader will see two different numbers if the 
documentation is not updated, (See #3). Not mentioning parameter values in the 
documentation keeps it robust and avoids potential confusion.” 

 

 



  

333	  

	  

5. “Choose appropriately small time steps – Choose the time step to be about one-
eighth the value of the smallest time constant in the model (the time constant is the 
reciprocal of a growth or decay fraction). Doing so will increase the frequency at 
which the software solves the model equations, improving the approximations of 
continuous time and avoiding some mathematical errors.” 

6. “Stock values can be changed only by flows – The only model elements with 
direct connections to stocks are flows. No constants or auxiliary variables should 
directly enter the stock equation, except for the initial values of the stock, (See 
#11).” 

7. “Every flow should be connected to a stock – A flow only increases or decreases 
a stock; it cannot be used as a source of information in a model as it cannot be 
measured, (See #8). A flow unattached to a stock serves no purpose in the model, 
as it does not affect anything.” 

8. “Flows should not be linked to auxiliary variables or to other flows – Flows are 
instantaneous and cannot be measured in real-time. In fact, flows can only be 
measured by calculating the change in stock value per time unit. Furthermore, it 
takes time for information to move from one flow to another. So a flow 
theoretically cannot give another flow a value equal to itself in the same time 
period. Besides, as flows cannot be measured, clearly one flow cannot pass 
information to another flow. Therefore, one must not use a flow to provide 
information to an auxiliary variable. If two flows are defined by the same structure, 
then one should use the same structure and equation to define both flows (and be a 
little redundant) instead of simply connecting the two flows.” 

9. “Stocks should not be linked to stocks – A stock is the integral of a flow, (See 
#6). To show information transfer between two stocks, connect the first stock to the 
flow of the second stock. Be sure to check the units.” 

10. “Using IF THEN ELSE, MIN/MAX and other logic statements – Almost no 
real-life situations behave according to IF THEN ELSE or MIN/MAX statements. 
Change is almost always gradual and not sudden like such functions suggest. One 
must use table functions to avoid discontinuities introduced by such statements.” 

11. “Use of Initial Values – When initial values are used in a model, they should be 
clearly specified and connected to the model. The newest versions of most of the 
popular modelling software enforce this practice. There are occasions though, 
where the software does not allow for these connections, another way to explicitly 
connect the initial values (e.g. Word) should be used. This modelling convention 
makes it considerably easier to change initial conditions while running 
simulations.” 

12. “Curving connectors – This issue deals with aesthetics. The connectors that link 
one variable to another should be curved as a model with curved connectors looks 
nicer, and the feedback loops are easier to trace.” 
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10. CURRICULUM VITAE 
 
Address: Körfez Konutları A10 
Blok Daire:14 Kavacık 
Beykoz/İstanbul, TURKEY 
 

     Phone: +90 532 305 75 50 
     E-mail: muratdincer@hotmail.com 

MURAT DiNÇER  

EXPERIENCE February 1999 – June 1999           Eyüboğlu College, İSTANBUL 
Student Teacher - Trainee 
§ Following lectures from four different physics teachers for completely one term 
§ Teaching physics for eight hours 
§ Participation to lab activities for IBDP students 
§ Participation to evaluate lab activities for IBDP students 
 

 
September 1999 – August 2008 TED İstanbul College, İSTANBUL 
Physics Teacher 
§ Teaching physics in secondary and high school 
§ Being responsible for computer assisted instruction and for science curriculum 
§ Creating constructivist web-based science lessons  
§ Designing virtual physics courses (mentioned also in Ministry of Education web 

page) 
§ GLOBE Coordinator 
§ Participating in science projects for various Science Fairs and TÜBİTAK 

 

August 2008 – January 2009                                            Mehmetçik Dershanesi, KARS 
Military Service 
§ Teaching physics in ‘Mehmetçik Dershanesi’ for the students who study University 

Entrance Exam 
  

June 2009 – August 2011                                        Acarkent Doğa College, İSTANBUL 
Vice Principal and IBDP Teacher (Physics and Business & Management)  
§ Vice Principal (responsible for students and implementation of IBDP) 
§ Teaching physics and Business&Management in high school 
§ The creation and design of High School Physics Laboratory recommended by IB 
§ The design of school library in terms of IBDP Physics and B&M course resources 
§ The preparation of course outline, sylallbus, educational materials, assessment and 

calendar for IBDP Physics and Business & Management Courses 
§ The attendance to IBDP Physics workshop in Dubai, UAE 
§ The attendance to the IBDP Business & Management workshop in Barcelona, Spain 
§ The planning of the International Young Scientists Olympics 
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August 2011 – August 2014                                  Acarkent Doğa College, İSTANBUL 
School Principal and Coordinator of  Acıbadem District Doğa High Schools 
(Acıbadem, Çamlıca and Üsküdar Doğa High Schools) 
§ Teaching Business and Management Course for IB students 
§ Principal as team leader (Responsible for approximately 250 students and 35 

teachers’ management, creating flexible organization structure and the horizontal 
information linkages, human resource management, recruitment and teacher in-
service training programs, marketing, student registration, academic curriculum 
development, implemantation of IB Diploma Programme, Cambridge IGCSE 
programs, possessing responsibility and the accountability of school budget) 

§ Responsible for coordinating other three Doğa campuses high schools 
 

 
 
 
 

August 2014 – present                                   ACS Doha International School, QATAR 
IBDP Teacher 
§ Teaching Business and Management and Physics Courses for IB SL and HL students 

 

EDUCATION 1992 – 1999                                           Boğaziçi University, İSTANBUL 
§ Graduated from Teaching Physics, Department of Education 
§ Working in “Promete Education Consultancy Office, İstanbul” when I was senior. 

2000 – 2003                                     Yıldız Teknik University, İSTANBUL 
§ M.A. Master degree in “Curriculum Development and Teaching” from Institute of 

Social Sciences 

2003 – 2015                                                  Yeditepe University, İSTANBUL 
§ Phd in Management of Business Administration, Institute of Social Sciences 
 

DISSERTATION 

 

 
 
 
 
 
 
 
COMPUTER 
PROGRAMS 
 
 

 
The effect of the application of a constructivist learning environment on student 
achievement, prevention of misconceptions, knowledge recall and students’ subjective 
learning experiences when applied to 7th grade students studying the science topic of 
‘forces.’ (M.A. Thesis Advisor: Prof. Dr. Münire ERDEN) 

A study on the Dynamics of parent satisfaction and student academic achievement at 
schools using system dynamics modeling (Ph.D Thesis Advisor: Assoc. Prof. Dr. M. 
Atilla ÖNER) 

 

Microsoft Word, Excel, Powerpoint, Adobe Fireworks, Flash, Dreamweaver, 
Freehand, Pascal. 

HOBIES Reading books especially in the field of education and management, going to the 
cinema and theatre, playing pc games, following the new technologies, swimming, 
tennis, travelling and world cuisines 
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AREA OF 
INTERESTS 

Management, Leadership, Organizational Culture and Change, Quantitative Analysis for 
Management, Strategic Management, System Dynamics Modeling, Total Quality 
Management, Higher Education, Curriculum Design and Development,  K-12, Teacher 
Training, Instructional Technolog, Research, Constructivist Approach, web-based 
instruction, Integration of Education and Management Philosophy 

 

CERTIFICATES 
• August 15, 1999. “Communication”, Prof. Dr İpek GÜRKAYNAK”, 

organized by TED İstanbul College, Princess Hotel, İSTANBUL 
 
• August 17, 1999. “I solve problem”, Doç. Dr. S.ÖĞÜTÜLMÜŞ organized by 

TED İstanbul College, Princess Hotel, İSTANBUL 
 
• 12.01.2000 - 11.03.2000 “Civil Protection and First Aid Course” organized 

by İstanbul Governorship, Şişli Etfal Hospital, İSTANBUL 
 

• January 15, 2000. “Communication”, Prof. Dr. Üstün DÖKMEN, TED 
İstanbul College, İSTANBUL 

 
• 4-5 March 2000. “Effective and Interactive Teaching Methods”, Prof. Dr. 

İpek GÜRKAYNAK, Mutlu ÖZTÜRK and Tufan  ERHÜRMAN. TED 
İstanbul College, İSTANBUL 

 
• April 1,  2000. “Class Management” Doç. Dr. Deniz ALBAYRAK. TED 

Istanbul College, İSTANBUL 
 
• 7-8 April 2000. “The new approaches to science education”, Dr. Mehmet 

SANCAR, organized by TED Headquarter, Kervansaray Hotel, BURSA 
 

• April 16, 2000. “Adolescence and Student’s problems”,  Prof. Dr. Ayşe 
YALIN. TED İstanbul College, İSTANBUL 

 
• April 29, 2000. “Very Active Students and ADHD”, Doç. Dr. Yankı 

YAZGAN. TED İstanbul College, İSTANBUL 
 
• 26-30 June 2000. “Global Learning and Observation to benefit the 

Environment” organized by MEB,  Sinop Öğretmen Lisesi- SİNOP 
 

• 24-28 July 2000. “Preparing and presenting a web based course” organized 
by Macromedia, Bahçeşehir University, İSTANBUL 

 
• 24-28 July 2000. “Certificate of Macromedia Dreamweaver” Bahçeşehir 

University, İSTANBUL 
 

• 4-8 February 2001. “Project based teaching”, Prof. Dr. Özcan DEMİREL, 
organized by TED Headquarter, Merit Limra Hotel, ANTALYA 

 
• 28-30 November 2001. “1st International Educational Technology Fair”  

Sakarya University, SAKARYA 
 

• December, 2001. Certificates by General and School Principle to thanks 
about “Web based Physics Course”  

 
• 3-5 May 2001. “Education Conference under the light of Technology”, 

Middle East Technical University (ODTÜ), ANKARA 
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• 20-22 May 2002. “Education Conference under the light of Technology”, 

Middle East Technical University (ODTÜ), ANKARA 
 

• February 27, 2003. “Macroscope 2003 Seminars” organized by Macromedia, 
İSTANBUL 

• 21-23 May 2003. “Education Conference under the light of Technology”, 
Middle East Technical University (ODTÜ), ANKARA 
 

• June 14, 2003. Educational Administration at the twentifirst century, 
Yeditepe University, İSTANBUL 
 

• October, 2005 – January, 2006. NLP (Neuro Linguistic Programming) 
Training, TED İstanbul College, İSTANBUL 
 

• 1-3 October 2009. ‘International Baccalaureate Diploma Programme Teacher 
Training Physics Workshop’ Uptown High School, Dubai, UAE 
 

• October 30 – November 1, 2009. ‘International Baccalaureate Diploma 
Programme Teacher Training Business & Management Workshop’ Barceló 
Hotel Sants, Barcelona, SPAIN 

 
 

PRESENTATIONS 
 
Topic: Creating web-based physics courses in secondary schools 
 
Places: 
 
May 3-5, 2001. Middle East Technical University (ODTÜ), ANKARA 
 
November 28-30, 2001. Sakarya University, SAKARYA 
 
 
Topic: The Evaluation of TIMSS 99 results from the constructivist approach in 
education 
 
Places: 
 
September 16-18, 2002. “5th National Science and Mathematics Education 
Conference, Middle East Technical University (ODTÜ), ANKARA 
 
October 19, 2002. “6th Annual Teachers’ Conference”, MEF Schools,  
İSTANBUL 
 
Topic: The effect of the application of a constructivist learning environment on 
student achievement, prevention of misconceptions, knowledge recall and 
students’ subjective learning experiences when applied to 7th grade students 
studying the science topic of ‘forces.’ 
 
Places: 
 
May 21-23, 2003. “Education Conference under the light of Technology”, 
Middle East Technical University (ODTÜ), ANKARA 
 
 
October 18, 2003. “7th Autumn Teachers Conference”, Koç Schools, 
İSTANBUL 
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Topic: Why Constructivist Learning? 
 
Place:  
 
January 17, 2004. “Good Samples in Education” Conference, Sabancı 
University, İSTANBUL 
 
 
Topic: Project Studies in TED İstanbul College 
 
Place:  
 
October 16, 2004. “8th Autumn Teachers Conference”, Robert College, 
İSTANBUL 
 
     (Note: presented together with the deparment members) 
 
 
 
Topic: The integration of constructivist approach with computer assisted 
education in physics 
 
Places:  
 
August 2004- Participating in “E-learning Awards 2004” Project supported by 
Eurepean Committe (Among 1024 projects all over the world, it is selected in 
top 100 projects- among selected 100 projects, only one project from Turkey) 
 
January 15-16, 2005. “Good Samples in Education” Conference, Sabancı 
University, İSTANBUL 
 
March 5, 2005. “1st Science and Mathematics Teacher Conference”, İstek Belde 
Schools, İSTANBUL 
 
 

SCIENCE FAIRS 
- May 10, 2002.  2nd Science Fair, Doğuş Schools, İSTANBUL 
- April 22, 2002. 6th Science Fair, Koç Schools, İSTANBUL 
- May 1, 2004. 5th Science Fair, Eyüboğlu College, İSTANBUL 
- April 30, 2005. 6th Science Fair, Eyüboğlu College, İSTANBUL 
- December 3, 2005. Invention Fair, İstanbul Technical University, İST 
- 6-9 May 2008. 17th Science Projects, MEF Schools, İSTANBUL 
- March 29, 2008. 1st Science Fair, Haliç University, İSTANBUL 
- April, 2008. TÜBİTAK, İstanbul 

 

 

PHYSICS 
PROJECT 

 

The calculation of thermal expansion coefficients of metals at higher temperatures by 
using the laws of reflection (2008 Haliç University Science Fair, the best project in 
the field of physics, 2008 TÜBİTAK the finalist of İstanbul Asian Side, 2008 MEF 17. 
Science Fair Projects, accepted as one of the best 10 physics projects from Turkey) 

PERSONAL 
INFORMATION 

 
Nationality: TC (Turkish Republic) 
Birth Date: 21.04.1975 
Birth Place: Köln / Germany 
Marital Status: Married, having one daughter 
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REFERENCES Sema Kan ÖZKAYA – Acarkent Doğa College IB Advisor (currently), IB 

Authorization team leader and CIS Accreditation team member (currently), 

Private Eyüboğlu Schools General Manager (former) 

Tel: +90 532 361 27 44                                    E-mail: skanozkaya1@gmail.com 

Joseph MALLOY –TED İstanbul College Foundation Assist General Manager, 

Director of Academic Affairs (former) 

Tel: +90 539 201 76 09                                    E-mail: malloyjoseph@gmail.com  

Tuta Sonbay ÖZGEN -TED İstanbul College Foundation Assist. General 

Manager, Director of Academic Affairs (currently)  

Tel: +90 532 706 97 76                              E-mail: tuta.ozgen@tedistanbul.k12.tr 

Fethi ŞİMŞEK – Founder of Doğa College 

Tel: +90 532 276 57 88                        E-mail: fethi.simsek@dogayatirim.com.tr 

Uğur GAZANKER – CEO of Doğa College (former) 

Tel: +90 662 05 83                                       E-mail: ugurgazanker@hotmail.com 

Steve Calland SCOBLE – Head of ACS Doha International School 

Tel: +974 3026 6778                            E-mail: scallandscoble@acs-schools.com 

Assist. Prof. Dr. M. Atilla ÖNER - Yeditepe Üniversitesi, Institute of Social 

Sciences Academic Staff 

Tel: +90 533 570 80 86                                      E-mail: maoner@yeditepe.edu.tr 

Prof. Dr. Münire ERDEN - Yıldız Teknik Üniversitesi, Faculty of Education 

Dean (former) 

Tel: +90 533 268 68 87                       E-mail: munire.erden@farklicocuklar.com 

Assist. Prof. Dr. Buket Yakmacı GÜZEL - Boğaziçi Ünivers’Faculty of 

Education, Science and Math Education Department Chair 
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Assit. Prof. Dr. Ayşenur Yontar TOĞROL - Boğaziçi Üniversitesi, Faculty 

of Education, Assist. Dean 

Tel: 0 212 359 65 98                                     E-mail: aysenur.togral@boun.edu.tr                 
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