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"Education is a lifelong journey and life's greatest gift."  

(Albert Einstein) 

Dear Readers, 

In the past year, many events, scientific meetings and studies were conducted in 

the 100th anniversary of our Republic. Great Leader Atatürk’s maxim “Civilized ideas and 

modern advances must spread and develop within our country without losing a moment. 

For this reason, all scholars and scientists should consider it a duty of honor to work on 

this subject.” is an important message to us researchers. Realizing this importance, it is a 

necessity for educational researchers to conduct more and better research that will 

contribute to science and education, has international readability, and has a high 

widespread impact. H. Spencer says that the main purpose of education is not to be 

informed but to take action. As a very proud development for our country, Turkey's first 

astronaut Alper Gezeravcı arrived safely at the International Space Station to conduct 13 

different scientific experiments which were determined by universities and research 

institutions, and started his historic mission with Atatürk's message "The future is in the 

skies." This development is a very important, historical move for our country.  

In our country, as in the rest of the world, science is becoming increasingly felt in 

every aspect of life, and the importance of conducting scientific studies is increasing. Great 

Leader Atatürk said in one of his maxims: “All progress is the work of human thought. Our 

first job should be to put the idea into action. It is enough for the nation to control itself 

and think once! Even if the nation thinks wrongly at first, she can correct this mistake 

after a while. "Once the idea is put into action, everything will gradually fall into order and 

get better." He emphasized the value of thinking with these words.  

Humanity's journey in science is shaped by passion for research and curiosity for 

learning. Considering the historical development of science, it is seen that technological 

developments have evolved from the internet age to the artificial intelligence era. Artificial 

intelligence and productive artificial intelligence systems not only affect professional 

groups; it also affects teacher education. Similarly, there is a prevailing view that 

productive artificial intelligence systems will create significant changes in teacher 

education and reduce teachers' workload. With this accelerated change, it seems that every 

aspect of life and academia will be effected . Inspired by Goethe’s saying “Knowing is not 

enough, we must apply. Wanting is not enough; we have to do." we as researchers should 



 
 xii     
 

include applied studies in our research and make it possible for the research results to be 

reflected in the field. Being a real researcher, in the words of Albert Szent Gyorgyi, means 

seeing what everyone has seen before and finding out what no one else has thought, and 

in L. Pasteur's words, luck smiles only on prepared ideas. Valuable ideas, planned research 

process and research that contributes to science; it is as valuable today as it was yesterday. 

Inspired by the words of Atatürk: "I have never known what pessimism was at any point in 

my life"... Be curious, research, think and always question... Stay with science... 

With this motivation, OJER (Osmangazi Journal of Educational Research) is 

published twice a year in English by Eskişehir Osmangazi University Institute of 

Educational Sciences. It is an online, open accessed, international, peer-reviewed journal 

that offers scientific research articles in all fields of educational sciences. Qualitative and 

quantitative mixed method researches and compilation studies in many fields whose 

subject is education and training; research results from theory to practice are included. 

Our goal is to promote researches that are original, creative, enlightened and that shape 

the future with ethical values.  

In this issue of OJER, there are important studies that will contribute to the field. 

We would like to express our gratitude to the researchers, the reviewer referees, the 

editorial board, the journal secretariat and our readers who contributed with their  to 

improve our journal. In this issue of OJER of Fall 2023, 4 studies are presented, as 

introduced below: 

The 1st article of this issue is entitled “The Relationship Between School Principals’ 

Diversity Management Behaviors and Teachers’ Job Performance” written by Tuba 

ÖGÜCÜ, and Ali İlker GÜMÜŞELİ. This research scrutinizes the relationship between 

teachers’ perceptions of diversity management by school principals and teachers’ job 

performances. The research sample comprised of 216 teachers who were working in a 

public middle school in Bakırköy, İstanbul. The research results showed that teachers’ 

perceptions of diversity management by school principals were at “good” levels. Teachers’ 

perceptions of their job performances were high in mean (x=4.41) in the “always” interval. 

Thus job performance of teachers can be interpreted as “very good”. There was a moderately 

statistically significant positive relationship of 46.5% between school principals’ diversity 

management and teachers' job performances. This suggests that teachers’ job performance 

increases as school principals’ diversity management grades increase. Also, school 
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principals’ diversity management behaviors were found to affect teachers’ job performances 

positively by 19.8%. Therefore school principals’ diversity management could be a predictor 

of teachers’ job performance. 

The 2nd article of this issue is entitled “Examination of Seventh Grade Students' Van 

Hiele Geometric Thinking Levels and Their Mistakes on 'Quadrilaterals' ” written by Sultan 

SATIR, and Aytaç KURTULUŞ. In this study, it was aimed to examine seventh grade 

students' Van Hiele geometric thinking levels and their mistakes on 'Quadrilaterals'. The 

research was conducted with ten seventh grade students and the case study design was 

used. According to the research findings, seventh grade students have misconceptions 

about diagonal, height concepts and special quadrilaterals. One of the most important of 

these is that the square positioned on one corner cannot be recognized by students at the 

analysis level, but is recognized by students at the visualization level. Students at the 

analysis and visualization levels have different misconceptions regarding the trapezoid. 

While there is a misconception that all side lengths must be different from each other as a 

condition for being a trapezoid, there is also a misconception that having four sides is 

sufficient. Another one is related to the concept of diagonal. There is a misconception that 

shapes with equal side lengths also have equal diagonal lengths. While no errors or 

misconceptions were encountered in students at the informal level, misconceptions were 

encountered in students at the analysis level, and more errors were encountered in 

students who were at visualization level and could not be assigned to any level. 

The 3rd article of this issue is entitled “Investigation of Pre-service Middle School 

Mathematics Teachers Habits of Mind in Pattern Generalization Problems” written by İrem 

COŞKUN, Deniz ÖZEN-ÜNAL, and Ersen YAZICI. In this study, it was aimed to determine 

pre-service middle school mathematics teachers’ habits of mind. The method of the study 

was determined as a case study.  Participants were 23 junior pre-service middle school 

mathematics teachers. The results of the study show that similar habits of mind revealed 

by pre-service teachers in problem situations. The pre-service teachers had more difficulty 

in balancing exploration and reflection compared to the other. It was found that the pattern 

types of the problems affected the habits of mind. It is suggested that more studies need 

to be done to reveal and foster the quality of algebra and algebraic thinking. 

 



 
 xiv     
 

The 4th article of this issue is entitled “Using Bingo Games in Teaching “Jobs” in 

English” written by Oğuzhan ÇINAR, Cavide DEMİRCİ, and Süheyla ORAN ÇINAR. 

Children learn more easily through playing games. For that reason, a teacher needs to use 

educational games to set an effective learning environment. In this study, it was aimed to 

get the opinions of primary school 4th grade students about teaching “jobs” subject using 

bingo game. Pre-test and post-test results of the students showed that the game had 

positively affected the learning of the students and students stated that they had a lot of 

fun while playing and learned while playing. 

 

 

See you in the next issue, next year.… 

“Stay with Science, Stay with Us” 

 

 

M. Zafer BALBAĞ, Ph.D. 

      Editor In Chief 

Acting Director of Institute of Education  

Eskişehir Osmangazi University, Türkiye 
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Abstract. This research scrutinizes the relationship between teachers’ perceptions of diversity 

management by school principals and teachers’ job performances. For this research, a relational 

survey model was utilized. The sample comprised 216 teachers who work in public middle school 

Bakırköy, İstanbul. The data were collected from teachers based on a “Diversity Management Scale” 

and a “Teacher Job Performance Scale”. Mean, correlation, and regression analysis were used for 

data analysis. Results showed that teachers’ perceptions of diversity management by school 

principals were at “good” levels. Teachers’ perceptions of their job performances were high in mean 

(x̄=4.41) in the “always” interval. Thus job performance of teachers can be interpreted as “very 

good”. There was a moderately statistically significant positive relationship of 46.5% between 

school principals’ diversity management and teachers' job performances. This suggests that 

teachers’ job performance increases as school principals’ diversity management grades increase. 

Also, school principals’ diversity management behaviors were found to affect teachers’ job 

performances positively by 19.8%. Therefore school principals’ diversity management could be a 

predictor of teachers’ job performance.  

Keywords: Diversity management, school principal, teacher, teacher job performance. 

 

 

 

 

 

 

 

 

Keywords. Minimum 3, maximum 5 keywords that reflect the whole study should be identified. 

*Teacher in Ministry of National Education and PhD student in İstanbul Okan University, Türkiye  

e-mail: tugbaogucu@gmail.com  

** Prof. Dr., İstanbul Okan University, Faculty of Education, İstanbul, Türkiye 

e-mail: ilker.gumuseli@okan.edu.tr  

 

 

Note: If the article is presented as part of the thesis or project work or as a paper, provided that it has not been 

published, an explanation should be made in this section as footnotes. 

 

 

 

 

 

 

RESEARCH                                                 Open  Access  

                  

https://orcid.org/0000-0003-4026-6279
https://orcid.org/0000-0002-4200-4670
mailto:tugbaogucu@gmail.com
mailto:ilker.gumuseli@okan.edu.tr


Öğücü, T., Gümüşeli, A. İ. (2024) / The Relationship Between School Principals’ Diversity Management Behaviors and Teachers’ 

Job Performance 

2 

 

In the globalizing world, and with the increase in social, economic, and political developments 

and the migration movements created by these, there have been significant alterations in the 

construction and demography of the population in many countries in recent years. These social and 

societal changes also affect other factors that constitute society (Kevser, 2019, p.87). The most 

important of these changes is the increasing prevalence of multicultural population structures. 

Developed countries such as the USA, Australia, Belgium, Canada, India, and the United Kingdom 

are considered multicultural countries and for these countries, workforce diversity is an important 

issue that informs global competition (Mujtaba & Mujtaba, 2011, p.70). The multicultural structure 

in Europe was formed after 1990 as a result of free movement and according to the EU constitution, 

the motto of the EU was "united in diversity" (Kevser, 2019, p.87). Turkey, on the other hand, has 

been a transit region for migration movements due to its geopolitical location and has become a 

country that receives migration due to civil wars and other factors in neighboring countries. It can be 

said that the population structure of Turkey has started to accommodate more diversity due to both 

global competition and migration. 

Changes that come with globalization can add differences to organizational management and 

the workforce. In this context, the need for diversity management in organizations arises. Diversity 

can be an opportunity as it enriches life and nurtures creativity. On the other hand, intolerance of 

diversity also gives rise to conflicts that are difficult to manage. Therefore, effective diversity 

management is a great value for organizations. To this extent, the importance of diversity and its 

management emerge (Tozkoparan & Vatansever 2011, p.91). Organizations, where differences are 

welcomed, accepted and embraced, can have qualities such as understanding, openness, honesty, 

fearlessness, learning, responsibility, developed communication network, and avoidance of 

extrajudicial execution (as cited in Memduhoğlu, 2017, p.288).  

The concept of diversity can be considered to have come to the fore in the field of management 

after the 1950s (Şahin & Karakuş, 2016, p.354). The concepts of equal employment, positive 

discrimination, and diversity management have been on the agenda for the last forty years. Diversity 

management is based on the political and philosophical debates created by the anti-discrimination 

actions that started in the USA in the 1960s (Polat & Arslan, 2020, p.245). The Civil Rights Act was 

signed in America in 1964 to prevent discrimination in the fields of education, housing, and 

employment due to differences such as racial, ethnic, and gender (Dobbin et al.2007, p.22). Diversity 

management has been evaluated as workforce diversity management after the 1980s (Şahin & 

Karakuş, 2016, p.354). Diversity management, which began to be implemented in the United States 
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after the 1980s, tries to find solutions by evaluating various problems created by individual 

differences at the level of individuals, organizations, and society (Polat & Arslan, 2020, p.245; Şahin 

& Karakuş, 2016, p.354). Diversity management, which is a managerial understanding, emerged after 

the actions against discrimination and attempts to create equal opportunities in workplaces in the USA 

and then spread all over the world (Polat & Arslan, 2020, p.245). 

Bringing the concept of diversity and the management of diversity approach to the literature 

was carried out in the USA in the 1990s (as cited in Polat & Arslan, 2020, p. 245). According to Pitts 

(2009), R. Roosevelt Thomas, Jr. was one of the people who drew attention to the concept of diversity 

management. In 1990 he called on organizations to take advantage of diversity as a power and 

competitive advantage. However, he went beyond the discussion of difference as race and ethnicity 

and started to interrogate the idea of what difference means. He argued that managing diversities 

means managing demographic differences or all differences based on function (Pitts, 2009, p.329). 

Diversity management is an approach that respects the similarities and diversities of persons 

and treats each employee fairly by bringing different workforces together, as well as a planned process 

to create and maintain an inclusive and positive work environment (Onsongo & Maina 2013, p.31; 

Singh, 2018, p.251). It is also a management philosophy that leads to an increase in performance and 

profit (Özbilgin, 2007 as cited in Bakaç et al., 2019, p.21). Diversity management approach requires 

knowing the importance of differences in all kinds of human relations, seeing differences as richness, 

and understanding differences as the dynamics of change and development (Memduhoğlu, 2017, 

p.263). Diversity management is concerned with seeing all members of the workforce as assets and 

is more accepting of differences among employees (Singh, 2018, p.256). As a matter of fact, Singh 

(2018) in his research exploring the relationship between the diversity management and acceptance 

of differences revealed that diversity management has a positive impact on the acceptance of 

differences. 

The organizational benefits of managing diversity include increased competition and 

productivity, job satisfaction, creativity, employee retention and cohesion, synergy, and cost 

reduction. The disadvantages of not being able to manage diversity are communication problems and 

an increase in conflicts, deterioration of working order, and a decrease in commitment (Balay et al., 

2014, p.234). While the organizational benefits of managing diversity may increase organizational 

performance, performance may decrease in cases where diversity cannot be managed. In this context, 

conflict may arise among employees and thus the stress of the employee may increase, motivation 
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may decrease and job satisfaction may decrease. In addition, the emergence of injustice, 

discrimination, and communication problems among employees can lead to insecurity, exclusion, 

unhappiness, and intention to leave the job. It was found in Inegbedion et al. (2020) that when 

employees perceived marginalization, disagreements and cultural differences at higher levels, then 

the application of diversity management in the organization was more successful. Also, when 

teamwork and diversity management were more competent, the organizations were more successful. 

There are some problems that managers experience with employees with different 

characteristics. These problems are; discipline, performance, communication, teamwork, taking risks 

and initiatives, interpersonal conflict, feedback, and quality problems (Esty et al., 1995 as cited in 

Sürgevil, 2008, p.96). It can be said that these problems can turn into creativity, problem-solving, 

teamwork, high motivation, critical thinking, happiness, and satisfaction with effective diversity 

management. 

The most important factor for organizations to maintain their activities and reach their goals is 

worker performance (Limon & Sezgin-Nartgün, 2020 p.565). Employees seek to achieve their goals 

based on an organizational standard. This means that “performance” can be defined as both the result 

of the task and by the method used to get that result (Salajeghe & Tanabandeh, 2016, p.452-453). 

With this definition of performance, an employee can expect different levels of success according to 

their personal attributes, role, and other conditions (p.452). This concept of job performance includes 

a different meaning from genereal the concept of performance. Job performance is “scalable actions, 

behavior and outcomes that employees engage in or bring about that are linked with and contribute 

to organizational goals’’ (Viswesvaran & Ones 2000, p.216). Elements of job performance are 

employee relations, attitudes, employee turnover, creativity, and productivity grades (Lagat et al. 

2019, p.66). According to Motowidlo et al. (1997), job performance is behavioral (conditions that 

cannot be controlled by the employee affect performance), episodic (the employee's inability to 

contribute to organizational goals), evaluative (behaviors show differences in terms of their 

contribution to organizational goals) and is multidimensional (p.72-75). 

According to Risnah et al. (2022), teacher job performance is the performance of teachers while 

fulfilling their responsibilities, and how they perform the learning process and evaluate the learning 

outcomes (p.122). Teachers' job performance is not limited to teaching behavior in the classroom or 

school; it is wherever students are and it is multidimensional (as cited in Limon & Sezgin-Nartgün, 

2020, p.567).  
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Bhat and Beri (2016) proposed a concept for developing and measuring job performance, 

building on earlier scholarship. It suggested a division between 1) Completing tasks to improve 

organizational performance (Task Performance), 2) Completing tasks where the main goal is not 

organizationa performance, (Contextual Performance) and 3) Actions made in response to new 

demands or changesin the environment (Adaptive Performance) (p.937). This paper will be using 

these three general divisions in evaluating teachers’ perception grades. 

Task Performance is based on the success of employees in meeting appointed standards 

(Altunova,2019, p.17). Contextual Performance can be a method of creating and maintaining 

psychological, social, and organizational environments (as cited in Limon & Sezgin-Nartgün, 2020, 

p.566). This is where behaviors centered around rule-following, caring about a job, volunteering, and 

institution loyalty shown by adopting institutional aims can be seen (Altunova, 2019, p.17). Adaptive 

Performance is where the employee shows their coping behaviors, and ability to learn new approaches 

and skills (as cited in Limon & Sezgin-Nartgün, 2020, p.566). 

Some studies reveal the relationship between diversity management and job performance in 

organizations where differences are inevitable. When the literature is reviewed, the studies and their 

results are given below. 

Pitts (2009) concluded that diversity management had a positive and strong relation with job 

performance. In their research in the communication sector, Makonyango and Bichanga (2015) 

concluded that there was a positive relationship between effective workplace diversity management 

and job performance. Kowo & Sariat (2018) show that diversity management practices are important 

for any organization and are positively associated with high employee performance. Yeşil and Purtaş 

(2018) concluded in their research in the textile industry that there was a positive relationship between 

management diversities, corporate reputation, and the performance of the business. In Kocuk (2019), 

it was found that diversity management applied in enterprises has a significant efficiency for 

employee productivity. Keceli et al. (2020) recorded empirical findings that support the positive 

impacts of diversity management on organizational and individual performance. In a literature 

review, Kevser (2019) showed that diversity management provided a positive effect (Etsy et al., 

1995); the reason for decreased impact of minorities was the inability to manage diversity (Ensari, & 

Miller, 2006); the relationship between diversity management processes and performance was 

examined (Özkaya et al., 2008; Sürgevil & Budak, 2008). In Bayar (2021), it was found that 

management of individual differences had a negative impact on employee productivity.  
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The above studies can show how diversity management is reflected in organizational and 

individual performances. Accordingly, it can be said that diversity management in organizations has 

positive and negative impacts on job performance. There was no research found showing the 

relationship between diversity management in schools, which is one of the most important 

organizations, and teacher job performance. 

The fact that demographic, social, cultural, and individual differences are natural and 

widespread makes it inevitable for individuals with different characteristics to work in the same 

environment. In this context, as in all organizations, schools are places where differences are 

experienced. Therefore, diversity management, which is important for all organizations, is also 

important for schools as educational organizations. According to Ergül and Kurtulmuş (2014), 

diversity management is more important in schools than in other organizations, since a school 

environment where differences are not accepted and people are excluded, has negative effects on 

students. 

According to Çetin and Bostancı (2011), good management of schools with an approach that 

includes diversity management and respect for diversity will create a democratic environment in those 

schools. For this reason, school principals need to have some skills to foster an effective diversity 

management process. Diversity management skills for managers’ could be listed as; being fair, 

integrative, mediator, tolerant, empathizing, and preserving values (Polat & Ölçüm, 2016, p.72). 

Effective use of these skills can increase the success of the school by increasing the performance of 

the teachers. As a matter of fact, in research (Harris & Sass, 2012) based on teacher performance 

evaluation, it was found that teachers who were evaluated by principals as having higher performance 

had higher success rates for their students. These skills can also form the basis of corporate culture 

with concepts such as an environment of trust, respect, tolerance, empathetic behavior, perception of 

justice, equality, inclusion and integration, merit and unconditional acceptance at school. 

In schools where diversity is well managed, there will be no prejudices, discrimination, or 

exclusion. This will create a democratic environment free from anxiety and fear, high performance, 

and commitment to the school. In this context the main element of high performance at school is the 

teacher. As a matter of fact, high teacher job performance is the most important factor in terms of the 

quality of education. It is a significant factor when researching the grade of diversity management of 

school principals and its impact on teacher job performance and how it may increase the quality of 



Osmangazi Journal of Educational Research ©OJER                                                                            Volume 10, Number 2, Fall 2023 

 

7 

 

education. In this extent the main question of this research is to expose the impacts of school 

principals' grade of diversity management on teacher job performance. 

In this research, with the emergence of the relationship between the management of diversity 

in schools and teacher job performance, there will be an opportunity for school principals to review 

their managerial practices and approaches to diversity. In addition, no research has been found that 

suggests a relationship between school principals' skill to manage diversities and teachers' job 

performance. Thus, it can be said that the results of this research will contribute to the literature. 

Aim of the Research 

The main aim of the research is to analyze the relationship between teachers’ perceived 

diversity management of school principals and teachers' job performance accordingly. To this end, 

responses to the following questions were studied: 

1. What is the grade of middle school teachers’ perceived diversity management of school 

principals’? 

2. What is the grade of middle school teachers’ perceived job performances? 

3. Is there any statistically significant relationship between school principals’ diversity 

management behaviors and teachers’ job performances, depending on teachers’ perceptions? 

Method 

Research Model 

The current search investigates the relationship between teachers’ job performances and school 

principals’ diversity management behaviors in 13 state middle schools in Bakırköy, Istanbul. In the 

search, a relational screening model is used. 

Universe and Sample 

The universe of the search consists of 493 teachers who work in middle schools in Bakırköy 

District of Istanbul Provincial in the 2021-2022 academic year. The sample consists of 216 teachers 

who were selected with simple random sampling technique. The research was held with a sample of 

216 teachers which was applied with the help of the formula below. The formula is as follows 

(Özdamar, 2003 as cited in Demir, 2019, p.17):     

     n=  
𝑵.𝒕𝟐𝒑.𝒒

𝒅𝟐.(𝑵−𝟏)+𝒕𝟐𝒑.𝒒
           

𝟒𝟗𝟑(𝟏,𝟗𝟔)𝟐(𝟎,𝟓)(𝟎,𝟓)

(𝟎,𝟎𝟓)𝟐(𝟒𝟗𝟑−𝟏)+(𝟏,𝟗𝟔)𝟐(𝟎,𝟓)(𝟎,𝟓)
= 216.16                    
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Data Collection Tools 

The data collection tool consists of two sections. In the first section, there is a “Teacher Job 

Performance Scale” and in the second section there is “Diversity Management Scale”. Both scales 

are 5-point Likert scales. The scale scores were “1=Never”, “2=Rarely”, “3=Sometimes”, 

“4=Mostly” and “5=Always” in the “Teacher Job Performance Scale” and “Diversity Management 

Scale”. The mean scores and meanings that can be obtained from the Diversity Management Scale 

are given in Table 1 (Ergül & Kurtulmuş, 2014, p.306). 

Table 1. 

Mean scores from the Diversity Management Scale and the meanings 

                        Interval                                           Meaning 

                       1.00-1.80                                          Very bad 

                       1.81-2.60                                              Bad 

                       2.61-3.40                                         Partly good 

                       3.41-4.20                                            Good 

                       4.21-5.00                                          Very good 

In the Teacher Job Performance Scale, it is seen that the scale results are distributed over a 

width of 4/5 points. The meanings of the score range of the Teacher Job Performance Scale are 

presented in Table 2. 

Table 2.  

Teacher Job Performance Scale score ranges and the meaning 

Scores Interval Meaning 

1 1.00-1.80 Never 

2 1.81-2.60 Rarely 

3 2.61-3.40 Sometimes 

4 3.41-4.20 Mostly 

5 4.21-5.00 Always 

The Teacher Job Performance Scale was developed by Limon and Sezgin-Nartgün (2020). The 

scale consists of 37 items in total, including the task performance dimension with 16 items, contextual 

performance dimension with 9 items, and adaptive performance dimension with 12 items. The 

Cronbach's Alpha values are the reliability values of the scale. These values are .890 in the task 

performance dimension, .881 in the contextual performance dimension, .889 in the adaptive 
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performance dimension, and .93 in the overall scale. Ergül and Kurtulmuş (2016) have developed the 

“Diversity Management Scale”. The scale has two dimensions as approach dimension and managerial 

practices dimension and contains 20 items. The Cronbach's Alpha values are .91 in the approach 

dimension, .88 in the managerial practice dimension, and .94 in the scale. 

The reliability analysis of the scales was made by the researcher as follows: 

The Cronbach's Alpha values of the Job Performance scale were found to be .937 in the scale, 

.892 in the task performance dimension, .844 in the contextual performance dimension, and .897 in 

the adaptive performance dimension. 

In the Diversity Management Scale, Cronbach’s Alpha values are .968 overall, .942 in the 

managerial practices dimension, and .956 in approaches dimension. Reliability analysis results show 

that it is highly reliable across the scale and in its dimensions. The high grade of reliability overall 

and in dimensions of the scales increases the expectation that the measurements and results of the 

search will be consistent. 

Data Analysis 

For data analysis, the data were converted into numerical values and entered into the IBM SPSS 

25 software. Before the analysis, the normal distribution of the mean scores of the scales and 

dimensions was examined with the Kolmogorov-Smirnov test. The mean scores of the scales and 

their dimensions were used for the findings regarding the perception grades of the teachers about the 

diversity management and job performance. The relationship between the two scales was calculated 

by Spearman Correlation analysis as one of the scales did not conform to the normal distribution. The 

relation grade between the scales were arranged according to the following criteria (Alpar, 2020 

p.444): 0.00-0.19 no relation; 0.20-0.39 weak relation; 0.40-0.69 intermediate grade relation; 0.70-

0.89 strong relation; 0.90-1.00 very strong relation. At the same time, regression analysis was 

conducted to examine to what extent Diversity Management affects Teachers' Job Performance. In 

the analyses, a 95% confidence grade and 5% margin of error were set and in the results, the statistical 

value grade was seen as p<0.05.   

Results 

The Grades of School Principals’ Diversity Management 

Mean scores of Diversity Management Scale based on teachers’ perceptions of the grades of 

School principals’ diversity management are presented in Table 3.  
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Table 3. 

Information on School Principals’ Diversity Management Behavior Grades 

Scale and Dimensions n x̄ ss 

Diversity Management Scale 216 4.20 0.77 

Managerial Practices Dimension 216 4.22 0.76 

Approaches Dimension 216 4.18 0.85 

In Table 3, it was in sight that the mean score of perceived school principal diversity 

management grades according to the teachers who participated in the search is (x̄=4.20). In this 

context, according to the teachers’ perceptions, it can be suggested that school principals’ diversity 

management grades are at a good grade, compared to the meanings of mean score on the scale. When 

the dimensions of the scale is evaluated, school principals indicated very well (x̄ = 4.22) performance 

in managerial practices dimension and a good (x̄ =4.18) performance in approaches dimension. 

According to these findings, it can be said that teachers are satisfied with the school principals' 

approach to diversity and their managerial practices.  

Teachers' Job Performance Grades 

The mean scores of the job performance scale, which shows the perception grades of teachers’ 

job performances are presented in Table 4. 

Table 4.  

Information on Teachers' Job Performance Perception Grades 

Scale and Dimensions n x̄ ss 

Job Performance Scale  216 4.41 0.37 

Task Performance Dimension  216 4.59 0.33 

Contextual Performance Dimension 216 4.06 0.59 

Adaptive Performance Dimension 216 4.43 0.44 

In Table 4, the perception grades of the teachers found in the research regarding job 

performance were determined as the mean score (x̄ = 4.41) and it is in the range of "always". It is in 

sight that teachers' perceptions of task performance dimension (x̄ = 4.59) and adaptive performance 

dimension are in the range of "always", while their perceptions of contextual performance dimension 

(x̄ = 4.06) are in the range of "mostly". Considering the mean score of teachers' perceptions, the task 

performance dimension has the highest; contextual performance dimension has the lowest value. 
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According to the perceptions of the teachers, it can be said that they fulfill the defined tasks 

related to the teaching profession and adapt to changes. Contextual dimension, on the other hand, 

may have been perceived at a lower grade due to extra-role behaviors. 

Correlation Analysis 

Since the Diversity Management Scale does not agree with the normal range, the Spearman 

Correlation Coefficient is used to examine the relationship between the two scales. Spearman's 

Correlation Coefficient is the non-parametric equivalent of the Correlation Coefficient. In other 

words, it is the correlation coefficient used in cases where the assumption of normality is not met. 

Findings regarding the relationship between school principals' grades of diversity 

management and teachers' job performance. 

According to the perceptions of the teachers participating in the search, the findings showing 

the relationship between school principals’ diversity management and teachers' job performance are 

presented in Table 5. 

Table 5. 

The Relationship Between Diversity Management Scale and Job Performance Scale 

  n Job Performance 

 

Diversity Management 

Spearman 

rho 

 

216 

 

.465* 

p* <.05 

In table 5 it is in sight that a positive 46.5% significant medium grade relation was found 

between school principals' skills to manage diversities and teachers' job performance (Sig.=0.000 < 

p=0.05). Based on this finding, it can be said that as teachers’ perceptions of school principals' skills 

to manage diversities increase, teacher job performance also increases at a moderate grade.   

In addition, according to the perceptions of the teachers participating in the search, the 

relationship between diversity management and the dimensions of the job performance scale was also 

analyzed and the findings are presented (see Table 6). 

 

 

https://tureng.com/tr/turkce-ingilizce/analyze
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Table 6. 

The Relationship Between Dimensions of Diversity Management Scale and Dimensions of Job 

Performance Scale  

 

 

  

n 
Task 

Performance 

 

Contextual 

Performance 

 

Adaptive 

Performance 

 

 

Diversity 

Management  

Managerial 

Practices 

 

 

Spearman 

rho 

 

216 

 

.353* 

 

.355* 

 

.400* 

 

 

Approaches  

 

 

216 

 

.350* 

 

.423* 

 

.433* 

p*<0.05 

In Table 6, it can be seen that there was a low grade of positive correlation of 35.3% between 

the Managerial Practices dimension of Diversity Management and the Task Performance dimension 

of Job Performance, and 35.5% between the Contextual Performance dimension. Again, in the same 

research, it was deduced that there was a 40.0% positive and meaningful medium-grade relationship 

between the Managerial Practices dimension of Diversity Management and the Adaptive 

Performance dimension of Job Performance. To this extent, it can be expressed that as teachers' 

perceptions of managerial practices increase, their task performances and contextual performances 

will increase at a low grade, and their adaptive performances will increase at a median grade. 

Similarly, as seen in the table, there is a positive and low grade of correlation of 35% among 

the Approaches dimension of Diversity Management and the Task Performance dimension of Job 

Performance. Again, a positive moderate correlation of 42.3% was found between Approaches 

dimension of Diversity Management and the Contextual Performance dimension of the Job 

Performance, and 43.3% between the Adaptive Performance dimension. According to these results, 

it can be said that where teachers' perception of approach to diversity management increases, the 

contextual and adaptive performance dimension of job performance will also increase moderately. 

Regression Analysis 

The regression analysis examined the extent to which diversity management affects teachers' 

job performance. In the regression analysis, it is sufficient for the dependent variable to provide the 
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assumption of normality. In this search, it is seen the mean scores of the Teacher Job Performance 

Scale provide the assumption of normality. 

Table 7.  

Regression Analysis of School Principals' Grades of Diversity Management and Teacher Job Performance 

Model  B 

 

Std. Error 

 

 

p 

 

 

t 

 

 

F 

 

 

RS 

 

 

R2 

(Coefficient) 

 

3.577 

 

.128 

 

.000 

 

27.917 

   

Diversity Management  .198 

 

.030 

 

.000 

 

6.59 

 

43.427 

 

.465 

 

.169 

As seen in Table 7, school principals' grades of managing differences affect teacher job 

performance show that there is a positive relationship between the grade of diversity management 

and teacher job performance (R2=.169). In addition, it is seen that the behavior grades of diversity 

management explain 16.9% of teacher job performance (R²=.169). It was determined that the impact 

of diversity management practice on teacher job performance was significant (F=43.427; p=.000). 

The equation regarding the impact of school principals' grade of diversity management on teacher job 

performance can be established as follows (t=27.917; p=.000): 

Y Job Performance = 3.577 + 0.198 * X Diversity Management 

When examining the regression equation, it is seen that school principals' diversity management 

executions have a positive impact on teacher job performance. As a result, when one-unit increases 

in the values of school principals' skill to manage differences, the teachers’ job performance will 

increase by 0.198 units. In other words, it can be stated that the diversity management has a positive 

impact of 19.8% on teacher job performance. 

Discussion and Conclusion 

The objective of this research was to analyze the relationship between school principals' grade 

of diversity management and teacher job performance according to teacher perceptions. Three search 

questions were used to achieve this aim. Discussions and conclusions regarding the analysis of the 

search questions are below.  

In the findings of the first search question, it was determined that school principals' skill to 

manage differences was at a good grade according to teacher perceptions. It has been determined that 
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the school principals' managerial practices regarding the diversity management are at a very good 

grade, and their approaches to differences are at a good grade. In this context, school principals; it 

can be said that they have positive perspectives, managerial practices and policies against differences. 

In addition, it can be stated that school principals are respectful towards different thoughts, behaviors 

and tendencies. In the schools participating in this research, it can be mentioned that there is no 

discrimination and exclusion, no injustice, no ignorance of differences and there is a democratic 

school environment. The result regards the views of teachers and principals made in high schools 

(Memduhoğlu, 2011) and preschool education institutions (Memduhoğlu, & Ayyürek, 2014). Doğan, 

et al. (2015) showed that teachers' perception grade of diversity management was at the grade of 

"agree". Şahin Kılıçlar (2015) found that teachers' perceptions of school principals on diversity 

management were high in their search in primary schools. Keskinkılıç Kara and Alabay (2016) also 

concluded that teachers and school principals had high perceptions of diversity management in pre-

school education. Bakaç et al. (2019) found that teachers had positive views on diversity management 

by school principals. Similarly, Karakaş (2021) found that school principals and teachers had a high 

grade of perceptions about diversity management. The results of these researches are parallel with 

the consequence of the current search. In Çako (2012), according to teachers' perceptions, school 

principals' diversity management was not at the expected level. Çetin and Bostancı (2014), according 

to teachers' opinions, school principals' diversity management behavior grades were at the lowest 

grade in the dimension of managing differences. Balay et al. (2014), diversity management is 

moderate according to the perceptions of principals and teachers. In Balyer and Gündüz (2010), it 

was deduced that the perceptions of school principals and teachers regarding management diversity 

in their schools were in the direction of "somewhat agree" and not very positive. The results of the 

present search are not supported by these studies. 

In the findings of the second question, teachers' perception of their job performance levels are 

in the range of "always". It is seen that teachers' perceptions of task performance and adaptive 

performance regarding job performance are in the range of "always", and their perceptions of 

contextual performance are in the range of "mostly". According to the mean scores of teachers' 

perceptions of their job performance grades, teachers' task performance is the highest and their 

contextual performance is the lowest dimension. The mean scores of teachers' adaptive performance 

are at a value between task and contextual performance. In this context, according to teachers' 

perceptions, their job performance can be said to be at a very good grade. Teachers' task and adaptive 

performance grades can be described as very good and their contextual performances as good. In 
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Limon (2019), it was found that teachers' perception of their job performance, task performance, and 

adaptive performance related to teacher job performance were in the range of "always" and their 

contextual performances were in the range of "often". In several studies (Altunova, 2019; Sayın 

Dilbaz & Arslan, 2018; Yılmaz & Çokluk Bökeoğlu 2008), it was determined that teachers had the 

opinion that their performances were sufficient. The results of this previous research are similar to 

the results of the current research. In Sincer (2021), teachers' views on job performance were specified 

at the grade of "strongly agree", task performance, and adaptive performance, as the dimensions of 

job performance, "strongly agree", and contextual performance "strongly agree". The results of this 

research are also parallel with the results with the current research. One can say that the teachers who 

participated in this research are responsible in their duties, adaptable to changes, and mostly showed 

organizational citizenship behaviors (e.g. following the rules, caring about the job, volunteering to do 

the job, devotion to the institution). At the same time, one can say that the self-efficacy beliefs of the 

teachers attending in the search are at a higher grade. 

The findings of the third search question show the increase in teachers' perceptions of school 

principals on diversity management also moderately improves their job performance. However, it can 

be said that school principals' skill to manage diversity is a predictor of teachers' job performance. In 

other words, school principals' good diversity management can positively affect teacher work 

performance. Pitts (2009) concluded that diversity management had a positive and strong relation 

with job performance and job satisfaction. In research in the textile sector (Yeşil, & Purtaş, 2018), it 

was concluded that diversity management had a positive impact on job performance. In research in 

the communication sector (Makonyango, & Bichanga, 2015), it was found that there was a positive 

relationship between effective managerial executions on workplace diversity and job performance. In 

Kocuk (2019), it was concluded that diversity management applied in enterprises had a substantial 

impact on employee productivity. Similarly, in research conducted in the maritime sector (Keceli et 

al., 2020), it was found that diversity management increased job performance and employee 

productivity. It can be said that the research results conform with the current research results. Bayar 

(2021) found that individual-grade diversity management executions had a negative impact on 

employee productivity, which did not support the current research’s findings. 

In the current research, there is a low grade of a positive and significant relationship between 

school principals' managerial practices regarding diversity management and teachers' task 

performance and contextual performance, according to teacher perceptions. It can be stated that the 

administrative practices of the school principals regarding diversity affects the task performance of 

https://tureng.com/tr/turkce-ingilizce/substantial
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the teachers at a negligible grade. It can be said that this situation is related to the teachers' 

perspectives on the task, their work discipline, and work ethic. Contextual performances of teachers 

can be affected by school principals' managerial practices and approaches to diversity at a low level. 

As a matter of fact, the behaviors exhibited by teachers, such as volunteering, collaborative approach, 

commitment to organizational goals, willingness, respect for friends, and effort are reflections of 

contextual performance to behaviors (Robbins & Judge, 2012 as cited in Şekertağ, 2021, p.24). It can 

be said that the fact that teachers do their duties with extra-role behaviors is due to the love and 

interest they have for their profession. 

Administrative practices of school principals towards diversity and their approaches to diversity 

affect teachers' adaptive performance positively and moderately. In other words, school principals' 

effective diversity management and approach to diversity can positively affect teachers' adaptation to 

changes. Accordingly, it can be said that teachers can readily settle with alterations in the process. It 

is seen that school principals' approaches to differences increase teachers' contextual performance 

positively and moderately. Also, the increase in the grade of the school principal's approach to 

differences increases the organizational citizenship behaviors, which shows the contextual 

performance of the teachers. 

As a result, with this research, the perspectives of school principals’ managerial practices of 

diversity management and approaches to diversity have emerged according to the teachers’ 

perceptions. In this context, it can be said that school principals have a respectful and tolerant 

perception of differences. Concurrently, it can be stated that the job performance grade of teachers 

increases with the reflection of these perspectives on managerial practices and approaches to 

differences. In this case, it can be said that teachers are satisfied with the managerial understanding 

of school principals and their approaches to diversity. Yardibi (2018) found that teachers' satisfaction 

with their administrators had an impact on teachers' job performance. In the current search, it was 

observed that the behaviors of school principals regarding diversity management positively affected 

teachers' work performance. The teachers who participated in the research are thought to be the ones 

who commonly fulfill the defined duties of the teaching profession, are responsible, can exhibit 

organizational citizenship behaviors, and do not show resistance to change. 

Effective diversity management in schools will increase teacher work performance. The high 

performance of teachers, who are a factor in the success of schools, will increase the quality of 

education. Thus, a qualified and trained workforce and population will be produced. In this context, 
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it will be possible for Turkiye to be in an important position in the competitive environment brought 

about by globalization. 

This search reveals the impact of diversity management on teacher job performance in 

participating schools. It also revealed the importance of school principals' managerial understanding 

and approaches to diversity in terms of teacher job performance. It can be said that the research raises 

awareness of school principals' managerial practices and approaches to diversity by pointing out the 

positive impact of school principals' perspectives on diversity on teacher job performance. When the 

books and articles are reviewed, no research was found that investigates the relationship between 

diversity management and teacher job performance. Therefore, one can say that this research can 

contribute to the literature.  

Recommendations 

The research is limited to the self reports of 216 secondary school teachers working in Bakırköy 

district. For this reason, it is recommended to research the relationship between diversity management 

and teacher job performance at different grades, in different districts, and regions. Comparisons can 

be made between the results obtained in the previous research. The cause and impact relationship can 

be discussed in these comparisons. It would be beneficial to examine the search subject in the special 

education area as well. In this way, teacher job performance can be compared within the scope of 

diversity management in private and public schools. The relationship between diversity management 

and teacher job performance can be examined together with variables that affect performance, such 

as educational status and length of service in the organization. Awareness can be raised by including 

diversity management and teacher job performance in the in-service trainings of school principals. In 

addition, organizing trainings on diversity management can contribute to the effectiveness of school 

principals' administrative practices. 
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Abstract. In this study, it was aimed to examine seventh grade students' Van Hiele geometric 

thinking levels and their mistakes on 'Quadrilaterals'. The research was conducted with ten seventh 

grade students and the case study model, one of the qualitative research methods, was used. The 

Van Hiele geometric thinking levels test developed by Usiskin and the diagnostic test developed by 

Başısık were rearranged and administered to the students. According to the research findings, 

seventh grade students have misconceptions about diagonal, height concepts and special 

quadrilaterals. One of the most important of these is that the square positioned on one corner cannot 

be recognized by students at the analysis level, but is recognized by students at the visualization 

level. Students at the analysis and visualization levels have different misconceptions regarding the 

trapezoid. While there is a misconception that all side lengths must be different from each other as 

a condition for being a trapezoid, there is also a misconception that having four sides is sufficient. 

Another one is related to the concept of diagonal. There is a misconception that shapes with equal 

side lengths also have equal diagonal lengths. While no errors or misconceptions were encountered 

in students at the informal level, misconceptions were encountered in students at the analysis level, 

and more errors were encountered in students who were visualization and could not be assigned to 

any level. 
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Geometry is a branch of science that makes it easier for us to understand the world we live in 

and even the universe from different perspectives. Geometry helps individuals gain high-level 

thinking skills by enabling them to comprehend the relationships between shapes and objects 

(Türnüklü and Berkün, 2013, p.337-356). Students' ability to recognize the geometric shapes and 

objects they see around them, to distinguish the similarities and differences between shapes and 

objects, improves their logical thinking and improves their problem-solving skills in all areas of life. 

For this reason, teaching the geometry objectives included in the curriculum is of great importance. 

It is accepted by almost all educators that the first three levels of Van Hiele geometric thinking 

levels of the achievements in the primary education curriculum should be acquired by seventh grade 

students (Teppo, 1991, pp. 210-221). Considering that Van Hiele's levels of geometric thinking 

progress hierarchically, teaching geometry requires great importance and care. Students should be 

guided by providing necessary guidance so that they can move up to the next level. Despite all the 

studies carried out, it is known that students have misconceptions while learning the subjects, which 

prevents them from understanding the subject (Ersoy, 2019; Özkan and Bal, 2018). A student with a 

misconception cannot reach the desired level in Van Hiele geometric thinking levels (Ersoy; 2019). 

Students come to class with a certain amount of knowledge, and what is happening around them 

helps them make sense of the new topics they learn. However, this interpretation is not always 

complete. They may experience mental confusion during this interpretation. The formations that 

cause confusion in their minds are misconceptions (Baki, 2006). Ubuz (1999) defines misconception 

as the student's perception of a scientifically defined concept as different from its scientific definition, 

while error is defined as inaccuracies in the answers. 

Van Hiele geometric thinking model is one of the models that describe individuals' perception 

and interpretation of shapes and objects geometrically. Thanks to this model, students' perception of 

geometric shapes and objects emerges (Duatepe Paksu , 2016). While developing this model, based 

on the difficulties experienced by students in geometry, the reasons were revealed and solution 

suggestions were offered. According to this model, learning geometry occurs at five levels. These 

levels are hierarchical within themselves; one cannot move on to the next without completing one 

level. In order to complete the levels, the necessary geometric experiences must be experienced. 

According to the Van Hiele model, since teaching without considering the students' levels makes it 

difficult for students to learn geometry, it is recommended that teachers take their students' levels into 

consideration when planning their lessons (Usiskin, 1982). 
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Van Hiele Geometric thinking model is called visualization level, analysis level, informal 

inference level, formal inference level and systematic thinking levels. At the Visualization Level, 

students can distinguish the desired shape among mixed shapes. When making this distinction, they 

benefit from their experiences, not definitions. (Van De Walle, 2013; cited in Ersoy, 2019). 

Considering quadrilaterals specifically, students at this level can choose square, rectangle, trapezoid, 

parallelogram and rhombus among the mixed shapes. At the level of analysis, students now become 

interested in the properties of shapes. They know the properties of shapes in detail. For example; “A 

square has four angles and four sides.” They can make definitions such as: At the informal inference 

level, associations between shapes begin. Definitions have become meaningful for students in this 

period, but logical inferences cannot be made in this period. The student in this period can also define 

a square as a rectangle. At the inference level, students can go beyond the relationship between shapes 

and create proofs and create theorems. At the level of systematic thinking, students can also perceive 

non-Euclidean geometry. They can easily work and prove different axiomatic systems (Usiskin, 

1982). 

The primary school mathematics curriculum objectives are examined, it is seen that square and 

rectangle are emphasized and their general properties are aimed to be taught. Considering the 

achievements, a student who completes primary school is expected to be at the level of analysis, 

which is the second level of Van Hiele's geometric thinking levels. When the secondary school 

achievements of the primary school mathematics curriculum are examined, it is seen that in the fifth 

grade, the general properties of quadrilaterals are given in detail and associations are made by 

emphasizing that the square is a special case of the rectangle. This association comes to the fore even 

more in seventh grade achievements (MoNE, 2018). 

 Quadrilaterals and polygons, which are basic concepts in geometry teaching, and Van Hiele 

Geometric thinking levels are examined, it is found that the subject of quadrilaterals and polygons is 

frequently discussed and misconceptions on this subject are revealed (Ersoy, 2019; Mutluoğlu and 

Erdoğan, 2020; Öksüz and Başışık, 2010; Özkan and Bal, 2018). In the study conducted by Öksüz 

and Başısık in 2010, it was concluded that the general properties of quadrilaterals could not be 

expressed correctly by fifth grade students. In addition, they observed that there were a limited 

number of students who succeeded in associating quadrilaterals. It was concluded that students tend 

to recognize geometric shapes in the first form they learned, but when the shapes are rotated, some 

students cannot recognize them. When Van Hiele was associated with geometric thinking levels, it 

was stated that most students remained at the visualization level. In their study, Mutluoğlu and 
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Erdoğan (2020) again discussed the subject of quadrilaterals and examined the geometric reasoning 

results of sixth grade students on this subject. According to the results of the research, it was observed 

that students with lower level reasoning power could not go beyond the models in which they were 

first taught geometric shapes, while students at higher levels benefited from concepts in geometric 

reasoning, but were still under the influence of the model they first learned. It was stated that students 

had difficulty in recognizing the images formed when the shapes were rotated. A study was conducted 

by Ersoy with seventh grade students in 2019 on the relationship between success in quadrilaterals 

and Van Hiele geometric thinking levels. The Van Hiele geometric thinking levels of the students in 

the study were lower than they should have been. It was concluded that there is a significant 

relationship between success in quadrilaterals and Van Hiele geometric thinking levels. 

Quadrilaterals are a basic concept in teaching geometry and it can be said that it is one of the 

most important concepts for teaching geometry. According to the literature, it is seen that a 

quantitative study has been conducted examining the relationship between 7th grade students' 

achievements in quadrilaterals and Van Hiele geometric thinking levels with the relational screening 

model (Ersoy, 2019). According to this study, the students who participated in Van Hiele Although 

geometric thinking levels were lower than they should be, a moderate relationship was found between 

the scores obtained from both tests. In this study, which aims to examine this relationship 

qualitatively, the Van Hiele geometric thinking levels of seventh grade students and the mistakes 

made about quadrilaterals were examined. 

Method 

In this section, the type of research, selection of participants, data collection tools, data 

collection, process and data analysis are presented. 

Research Model 

Which aimed to examine the Van Hiele geometric thinking levels of 7th grade students and the 

mistakes made about quadrilaterals, the case study method, one of the qualitative research designs, 

was used. Case study is defined as a method in which the existing situation is revealed by examining 

one or more events in depth (Büyüköztürk, Kılıç Çakmak, Akgün, Karadeniz, Demirel; 2019, p.268). 

In this study, it was aimed to correlate students' misconceptions about quadrilaterals with their Van 

Hiele geometric thinking levels. 
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Study Group 

The study group of the research consists of 10 seventh grade students studying in the Çal district 

of Denizli province. Clinical interviews are to be held with the students determined according to the 

results of the Van Hiele geometric thinking test and the diagnostic test on quadrilaterals. While 

forming the study group, students' first semester mathematics course grades were taken as basis. It is 

aimed to create a study group that includes students at all success levels. The information about the 

students' mathematics achievement and in-class participation is given in the table below. 

In the table created according to the end-of-term report card grades, students whose grade point 

average is in the range of  0-50 are low achieving student, students whose grade point average is in 

the range of 51-65 are student at near-intermediate level, students who are in the range of 66-80 are 

mid-level successful student , students whose grade point average is in the range of 81-90 are 

successful student, students whose grade point average is in the range of 91-95 are high achieving 

student and students whose grade point average is in the range of 96-100 are high successful student.  

Table 1. 

Students' Success in Mathematics Course 

Student Math Grade Mathematics Achievement 

Ö1 100 High successful student (BİLSEM student) 

Ö2 95 High achieving student 

Ö3 95 High achieving student 

Ö4 85 Successful student 

Ö5 85 Successful student 

Ö6 70 Mid-level successful student 

Ö7 60 Student at near-intermediate level 

Ö8 60 Student at near-intermediate level 

Ö9 40 Low achieving student 

Ö10 40 Low achieving student 
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Data Collection Tools 

Van Hiele geometric thinking test was used to collect the data of the research and a diagnostic 

test was used to reveal misconceptions about quadrilaterals. Van Hiele Geometry test was developed 

by Usiskin in 1982 and adapted to Turkish by Duatepe in 2000 after validity and reliability tests were 

performed. In this test, there are five questions corresponding to each level, for a total of 25 questions. 

Since the research was limited to seventh grade students, the first fifteen of twenty-five questions 

were used. According to the Van Hiele Geometry test, a student who answers three out of every five 

questions correctly can move to the next level. Hierarchical order is important. For example, even if 

a student cannot reach the number of three correct numbers at the second level, but reaches the third 

level, he should be considered to be at the first level. He cannot move to the next level. 

In order to detect misconceptions about quadrilaterals, the questions equivalent to the relevant 

achievements of the diagnostic test on the subject of quadrilaterals, developed by Başısık in 2010 by 

checking its validity and reliability, were arranged by the researcher and a 17- question diagnostic 

test was created by taking the opinions of field experts. This test consists of open-ended questions. 

For this reason, the verbal expressions that students give to the questions become very important. 

Data Analysis 

The Van Hiele test, students who answer at least three of the questions in the range of 1-5 

correctly are at the visualization level, students who answer at least three of the questions in the range 

of 6-10 are at the analysis level, students who answer at least three of the questions in the range of 

11-15 correctly are at the informal inference level. accepted at the level. Content analysis was used 

to analyze the diagnostic test. Open-ended questions were examined one by one and the obtained data 

were presented in tables. As a result of the association of Van Hiele and diagnostic tests, clinical 

interviews were conducted with students selected from the first three levels. The most important 

feature of the clinical interview is that it enables the researcher to communicate directly with the 

people to whom the research is applied (Ginsburg, cited in Karataş and Güven, 2003). In this way, a 

better understanding of misconceptions is achieved. The clinical interview was recorded, paying 

attention to the confidentiality of the individuals, and the results obtained were conveyed directly 

without changing the sentences using the descriptive analysis method. 

Results 

This section includes the findings of the research. First, the findings of the Van Hiele geometric 

thinking levels test are included. Afterwards, the students' answers to the diagnostic test were 
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discussed in terms of their Van Hiele levels, and finally, the errors and misconceptions in the 

diagnostic test were mentioned. 

Findings on Seventh Grade Students' Van Hiele Geometric Thinking Levels 

In order to determine the students' Van Hiele thinking levels, the first 15 questions of the Van 

Hiele test were applied to the students and the results are shown in Table 2. is also presented. 

Table 2. 

Van Hiele Geometric Thinking Levels Test 

Student 
in the range 

of 1-5 

in the range 

of 6-10 

in the range 

of 11-15 
Current Level 

Ö1 5 5 5 Informal Inference 

Ö2 3 4 2 Analysis 

Ö3 4 4 2 Analysis 

Ö4 5 3 1 Analysis 

Ö5 3 5 0 Analysis 

Ö6 2 1 0 
Could Not Assign to 

Level 

Ö7 2 1 1 
Could Not Assign to 

Level 

Ö8 2 1 1 
Could Not Assign to 

Level 

Ö9 3 1 2 Visualization 

Ö10 3 1 0 Visualization 

In the student names in Table 2, the letters G, A, İ were used to represent the levels they were 

in during the subsequent naming. The first letter is the first letter of the geometric level it is in. No 

letters were used for students at the zeroth level who could not be assigned to any level. Codes were 

given to the students using the letter G for the visualization level, A for the analysis level, and I for 
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the informal inference level. When Table 2 is examined, students coded Ö2, Ö3, Ö4 and Ö5 were 

included in the analysis level, which is the level expected from seventh grade students. Ö1 

participated at the informal level by answering all questions correctly. It can be said that 4 students 

could not reach any level and were at the pre-visualization level. Two students participated at the 

visualization level. 

Diagnostic Test Visualization Level Findings 

Among the questions in the diagnostic test, the relevant questions addressing the visualization 

level are analyzed one by one and presented in this section. 

Table 3. 

Distribution of Student Answers to the Second Question of the Diagnostic Test 

           Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Rectangle 

Recognizes 

+ + + + + + + + + + 

Square 

Recognizes 

+ + + + + + + ─ ─ + 

Parallelogram 

Recognizes 

+ + + + + + + + ─ ─ 

Recognizes Rhombus + + + ─ ─ + ─ + ─ ─ 

When Table 3 is examined, it is seen that AÖ4 and AÖ5, who are at the analysis level, cannot 

recognize rhombus. In addition, Ö6, who is at the zeroth level, recognized all the shapes. Again, Ö7, 

who is at the zeroth level, could not recognize the rhombus but could recognize other shapes. Ö8 at 

the zeroth level could not recognize the square. It was observed that GÖ9 could only recognize 

rectangles, even though they were at the visualization level. 
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Table 4. 

Distribution of Student Answers to the Third Question of the Diagnostic Test 

              Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Can Draw A Square On 

Dotted Paper 

+ + + + + + + + + + 

Can Draw a Rhombus on 

Dotted Paper 

+ + + + ─ + + + ─ ─ 

When we examined Table 4, it was seen that all students were able to draw a square on dotted 

paper. AÖ5 at the analysis level and GÖ9 at the visualization level could not draw the rhombus. In 

addition, while Ö10, who was at the zeroth level, could not draw, the other zeroth level students, Ö6, 

Ö7, and Ö8, were able to draw. 

Table 5. 

Distribution of Student Answers to the Fourth Question of the Diagnostic Test 

             Student 

         Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Recognizes the Square + + + + + + + + + + 

Recognizes Parallelogram + + ─ + + + + ─ ─ ─ 

Recognizes the Square 

Positioned on its Corner 

+ ─ ─ ─ ─ + ─ + + ─ 

Recognizes Rhombus + + ─ ─ ─ ─ ─ + ─ ─ 

According to Table 5, all students recognized the square given in the classical form in the fourth 

question, but while İÖ1, Ö6, Ö8 and Ö9 recognized the square positioned on its corner, the students 

at the analysis level could not. In this question, while the rhombus was recognized by İÖ1, AÖ2 and 

Ö8, it was not recognized by the other students. 
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Table 6. 

Distribution of Student Answers to Questions Five, Six and Seven of the Diagnostic Test 

According to Table 6, while İÖ1, who is at the informal level, and AÖ2, who is at the analysis 

level, recognized the trapezoid in all three questions, the other students could not give sufficient 

answers on this subject. 

Table 7. 

Distribution of Student Answers to the Eleventh Question of the Diagnostic Test 

                 Student 

 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Can Distinguish 

Parallelogram and 

Trapezoid. 

+ + + + + ─ ─ ─ ─ ─ 

According to Table 7., students at the informal level and analysis level were able to distinguish 

parallelograms and trapezoids, but other students could not distinguish them. 

               Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Recognizes the Trapezoid 

in 

Question 5 

+ + + ─ ─ ─ + ─ ─ ─ 

6. Recognizes the Trapezoid in 

Question 

+ + ─ ─ ─ ─ ─ ─ ─ ─ 

Recognizes the Trapezoid 

in 

Question 7  

(Daily life example) 

+ + ─ ─ ─ ─ ─ ─ ─ ─ 
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Table 8. 

Distribution of Student Answers to the Thirteenth Question of the Diagnostic Test 

According to Table 8., trapezoid and rhombus were recognized only by İÖ1, AÖ2 and AÖ3, 

but they were not recognized by the other students. The square positioned on one corner could only 

be recognized by İÖ1, who was at the informal level. Detection of non-rectangular shapes could only 

be made by İÖ1, AÖ2, AÖ3 and Ö7. 

 

 

 

 

               Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Recognizes 

Non-Rectangular Shapes 

+ + + ─ ─ ─ + ─ ─ ─ 

Recognizes a 

Trapezoid Positioned On 

One of its Corners 

+ + + ─ ─ ─ ─ + ─ ─ 

Recognizes The 

Trapezoid Given in 

Classical Form 

+ + + ─ ─ ─ ─ ─ ─ ─ 

Recognizes the Square + + + + ─ ─ ─ ─ ─ ─ 

Recognizes a Square 

Positioned On One of 

its Corners 

+ ─ ─ ─ ─ ─ ─ ─ ─ ─ 

Recognizes Rhombus + + + ─ ─ ─ ─ ─ ─ ─ 
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Table 9. 

Distribution of Student Answers to the Fourteenth Question of the Diagnostic Test 

              Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Recognizes Rectangle + + + + + + + + + + 

Recognizes A 

Parallelogram 

Positioned On One of its 

Corners 

+ + + + + ─ ─ ─ ─ + 

Recognizes a Rectangle 

positioned on a Corner 

+ + ─ ─ ─ ─ ─ ─ ─ ─ 

Recognizes Rhombus + ─ ─ ─ ─ + + + + ─ 

According to Table 9, while only İÖ1, who was at the informal level, and AÖ2, who was at the 

analysis level, recognized the rectangle positioned on one corner, all students were able to recognize 

the rectangle given in classical form. While the students at the informal level and analysis level could 

recognize the rectangle positioned on one corner, the student at the visualization level could not. 

Among the students at the zeroth level, only Ö10 was able to recognize it. The rhombus in this 

question could not be recognized by the students at the analysis level and by Ö10. 

Table 10. 

Distribution of Student Answers to the Fifteenth Question of the Diagnostic Test 

               Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Can draw the Diagonals 

of Quadrilaterals. 

+ + + + ─ + ─ ─ ─ ─ 
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According to Table 10, it was seen that the concept of diagonal in a quadrilateral was known 

by İÖ1, AÖ2, AÖ3, AÖ4 and Ö6, but was not known by the other students. 

Findings of Diagnostic Test Analysis Level 

Among the questions in the diagnostic test, the relevant questions addressing the analysis level 

are analyzed and presented in this section. 

Table 11. 

Distribution of Student Answers to the First Question of the Diagnostic Test 

               Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Defines the Square + + + + + + + + + + 

Defines the Rectangle + + + + + + + ─ + + 

Defines Quadrilateral + + + ─ ─ ─ ─ ─ ─ ─ 

Defines Rhombus + + + + + + + ─ + + 

Defines Parallelogram + + + + + ─ + ─ ─ ─ 

Defines the Trapezoid + + + ─ ─ ─ ─ ─ ─ ─ 

It completes the Diagonal + + + ─ ─ ─ ─ ─ ─ ─ 

Defines the Concept of 

Parallelism 

+ + + ─ ─ ─ ─ ─ ─ ─ 

Defines the Concept of 

Height 

+ + + ─ ─ ─ ─ ─ ─ ─ 

The first question requires being able to define the given concepts. When Table 11 is examined, 

all students were able to define Square. While Ö8 could not define rectangle and rhombus, all other 

students could. While the concepts of trapezoid, diagonal, parallelism, quadrilateral and height could 

be defined by İÖ1, AÖ2, AÖ3, they could not be defined by other students. While the definition of 
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parallelogram could be defined by the students at the informal level and analysis level and by Ö7 at 

the zeroth level, it could not be defined by the other students. 

Table 12. 

Distribution of Student Answers to the Fifth and Sixth Questions of the Diagnostic Test 

                Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

It may Explain why the 

Shape is not Crooked 

+ + + ─ ─ ─ ─ ─ ─ ─ 

İÖ1, AÖ2, AÖ3 and AÖ4 were able to explain together which of the shapes in the questions 

were not crooked and why. They mentioned that at least two edges should be parallel. 

Table 13. 

Distribution of Student Answers to the Eighth Question of the Diagnostic Test 

                Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Diagonal Lengths of 

Square are Equal 

+ + + + + ─ + ─ + + 

Diagonal Lengths of a 

Rectangle are Equal 

+ + + ─ ─ + + ─ ─ + 

Diagonal Lengths of a 

Rhombus Are Not Equal 

+ + + ─ ─ ─ ─ ─ ─ ─ 

All students except Ö6 and Ö7 concluded that the diagonal lengths of the square are equal. 

AÖ4, AÖ5, Ö8 and GÖ9 could not comprehend that the diagonal lengths of a rectangle are equal. 

The students who can deduce that the diagonal lengths of the rhombus are not equal are İÖ1, AÖ2 

and AÖ3. Other students thought that the diagonal lengths in a rhombus were equal. 
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Table 14. 

Distribution of Student Answers to the Ninth Question of the Diagnostic Test 

              Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Diagonal Lengths 

Determine Unequal 

Shapes 

+ + + ─ ─ + + ─ + + 

AÖ4, AÖ5 and AÖ8 could not correctly answer the question of identifying shapes with unequal 

diagonal lengths on the visualization. In this question, it can be assumed that other students know that 

the diagonal lengths of squares and rectangles are equal, and that they are aware that the diagonal 

lengths of parallelograms and trapezoids are not equal. 

Table 15. 

Distribution of Student Answers to the Tenth Question of the Diagnostic Test 

              Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Draws Height in Rectangle + + + ─ ─ + + ─ + ─ 

Draws Elevation in 

Rhombus 

+ + + ─ ─ + ─ ─ + ─ 

Draws Elevation in 

a Parallelogram 

+ + + ─ ─ + ─ ─ + ─ 

Draws the Elevation of a  

Rhombus Positioned on 

one of its Vertices 

+ ─ ─ ─ ─ ─ ─ ─ ─ ─ 
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The height of the rhombus positioned on one of its corners could only be shown by drawing 

İÖ1, while the other students could not. It was observed that AÖ4, AÖ5, Ö7, Ö8 and Ö10 did not 

fully know the concept of height. 

Table 16. 

Distribution of Student Answers to the Sixteenth Question of the Diagnostic Test 

               Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Determines Shapes with 

Equal Diagonal Lengths 

+ + + + ─ + + ─ ─ ─ 

Explains why + + + + ─ ─ ─ ─ ─ ─ 

İÖ1, AÖ2, AÖ3, AÖ4, Ö6 and Ö7 were able to show shapes with equal diagonal lengths, but 

Ö6 and Ö7 could not explain the reason. 

Diagnostic Test Informal Findings for the Inference Level 

Informal questions included in the diagnostic test relevant questions addressing the inference 

level are analyzed and presented in this section. 

Table 17. 

Distribution of Student Answers to the Sixth Question of the Diagnostic Test 

               Student 

 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

One can say that a Rhombus is 

also a Trapezoid. 

+ ─ ─ ─ ─ ─ ─ ─ ─ ─ 

Only İÖ1 could say that a rhombus is also a trapezoid. 
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Table 18. 

Distribution of Student Answers to the Twelfth Question of the Diagnostic Test 

              Student 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Difference between Rhombus 

and Square 
+ ─ + ─ ─ ─ ─ ─ ─ ─ 

Distinction between Rectangle 

and Parallelogram 
+ + + ─ ─ ─ ─ ─ ─ ─ 

Diagonal Properties of 

a Trapezoid 

+ + + + + ─ ─ ─ ─ ─ 

Diagonal Properties 

in Parallelogram 

+ + + ─ ─ ─ ─ ─ ─ ─ 

Only İÖ1 and AÖ3 could distinguish between a rhombus and a square. İÖ1, AÖ2 and AÖ3 

were able to deduce that the rectangle is also a parallelogram. İÖ1, AÖ2, AÖ3, AÖ4 and AÖ5 were 

able to say that the diagonal lengths of the trapezoid are not always equal. Only İÖ1, AÖ2 and AÖ3 

could say that the diagonal lengths of the parallelogram are not equal. 

Table 19. 

Distribution of Student Answers to the Seventeenth Question of the Diagnostic Test 

               Student 

 

Question 

İÖ1 AÖ2 AÖ3 AÖ4 AÖ5 Ö6 Ö7 Ö8 GÖ9 Ö10 

Knows that Rectangles and 

Squares are also 

Parallelograms. 

+ + + ─ + ─ ─ ─ ─ ─ 

İÖ1, AÖ2, AÖ3 and AÖ5 deduced that rectangles and squares are also parallelograms. 
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Findings from Clinical Interviews 

The questions in the diagnostic test were examined, the questions with errors and 

misconceptions were evaluated, and clinical interviews were conducted with students determined at 

different levels. 

 

 

 

 

 

 

Figure 1. Question One of the Diagnostic Test. 

When Figure 1 is examined, it is seen that the concepts of quadrilateral, trapezoid, diagonal and 

parallelism in the first question, which requires writing the definitions of the concepts, could not be 

answered by AÖ4 and AÖ5 at the analysis level. In the clinical interview, the first question was first 

asked again to the student coded AÖ4 and the following answers were received. 

Researcher: For a quadrilateral, “All sides are equal.” You used the expression. 

AÖ4: Yes, I think so. 

Researcher: Can you show the quadrilateral by drawing a figure? 

AÖ4: Draws squares and rhombuses. 

AÖ4 has the misconception that only shapes with four equal sides are quadrilaterals. This 

misconception also emerged in the thirteenth question. There again, he only expressed square and 

rhombus as quadrilaterals. 

Researcher: For trapezoid, “None of its sides are equal.” You said, can you show it by 

drawing? 

AÖ4: Draw quadrilaterals with different side lengths. 
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Because of this misconception about the trapezoid, AÖ4 could not adequately answer all the 

trapezoid questions in the diagnostic test. 

A clinical interview was also conducted with AÖ5, who left blank the concepts of diagonal, 

parallelism and height in the first question of the diagnostic test. As a result of the interview, it was 

answered that these concepts were not known to the student and therefore they were left blank. It was 

observed that AÖ5, who could not express height verbally, could draw the heights of the 

quadrilaterals in the tenth question. 

 

 

 

 

 

 Figure 2. Second Question of the Diagnostic Test. 

In the second question, it was tried to determine whether the shapes given in prototype form 

could be recognized by the students. AÖ4 used the expression parallelism for the figure in the fourth 

place, but when asked the question again in the clinical interview, he said rhombus. 

Researcher: Why did you say parallelism for the fourth figure in the question? 

AÖ4: When I saw the word "parallelism" in the first question, I thought it was the name of that 

shape. 

AÖ4 made a mistake by expressing the rhombus as parallelism. AÖ5 also made the same 

mistake and called the figure in the fourth row a parallelism. 

Researcher: Why did you say parallelism for the fourth figure in the question? 

AÖ5: I couldn't find anything to say. It looked like a parallelogram, but it wasn't a 

parallelogram because all its sides were equal. When I saw the word parallelism in the first question, 

I thought it was that. 
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When the question was asked a second time in the clinical interview, both students corrected 

their mistakes and said rhombus. 

 

  

 

 

                                  Figure 3. Fourth Question of the Diagnostic Test. 

In the fourth question, it was aimed to determine whether they could recognize the square given 

in classical form and the square positioned on one of its corners, and whether they could distinguish 

between a parallelogram and a rhombus. Students at the analysis level AÖ2, AÖ3, AÖ4, AÖ5 could 

not recognize the square positioned on one corner. They made a misconception by calling it a 

rhombus. During the clinical interview, all four students admitted that the angles were ninety degrees, 

but they stated that they thought that way because their posture resembled a rhombus. There is a 

misconception that all squares have the form given in the first figure. It is seen that the students at the 

analysis level associate the shapes with their prototypes. There is a tendency to name shapes 

according to their stance. In addition, student Ö9, who was at the visualization level, and Ö6 and Ö8, 

who could not be assigned to any level, were able to recognize this shape. 

 

 

 

 

 

Figure 4. Fifth Question of the Diagnostic Test. 
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Figure 5. Question Six of the Diagnostic Test. 

   

 

Figure 6. Seventh Question of the Diagnostic Test.   

In the fifth and sixth questions, it was aimed to measure whether the trapezoid given in different 

shapes could be distinguished, and in the seventh question, it was aimed to measure whether the 

trapezoid could be recognized in the examples given from daily life. As a result of the clinical 

interview, it was determined that AÖ4 and AÖ5, who were at the analysis level, had misconceptions 

about the trapezoid. AÖ4 defined a trapezoid as 'a shape with no equal sides'. In AÖ4, there is a 

misconception that a trapezoid is a quadrilateral with all side lengths different from each other. He 

tends to describe any rhombus as a trapezoid. A similar misconception also exists in student AÖ5. 

He also deemed it sufficient to have four sides as a condition for being a trapezoid. He makes the 

mistake of describing any rhombus as a trapezoid. 
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 Figure 7. Eighth Question of the Diagnostic Test. 

 Figure 8. Sixteenth Question of the Diagnostic Test. 

 The eighth and sixteenth questions are about being able to express shapes with and without 

equal diagonal lengths. As a result of clinical interviews conducted on this question, different 

misconceptions emerged. AÖ5 “If the diagonals bisect each other, the diagonal lengths are equal.” 

He stated. AÖ4 said, "Diagonal lengths of shapes with equal side lengths are equal." has the 

misconception. 
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Figure 9. Tenth Question of the Diagnostic Test. 

Rectangles and parallelograms had difficulty drawing the height of rhombuses and made 

incorrect drawings. They said that the reason for this was that they had not encountered height 

drawings in rhombuses before. They appear to be more familiar with drawing elevations in other 

quadrilaterals. AÖ3, who was at the analysis level, was able to make the correct drawing when the 

question was asked again in the clinical interview.  

Researcher: You drew it correctly this time, why couldn't you draw it before? 

AÖ3: It seemed different to me. Other shapes were easy, but that one was difficult. 

Researcher: Why do you think you had difficulty? 

AÖ3: I had drawn other shapes before, but the fourth shape looked different. But when you 

asked again, I was able to draw it perpendicularly from corner to edge and it worked. 

  

 

Figure 10. Fourteenth Question of the Diagnostic Test. 
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 AÖ4 and AÖ5, who express the rectangle positioned on one of its corners as a 

parallelogram, have misconceptions in this regard. They stated that it looked like a rectangle, but 

because it looked oblique, they thought it was a parallelogram. 

Discussion and Conclusion 

In the study, which aimed to examine the Van Hiele geometric thinking levels of 7th grade 

students and their mistakes about quadrilaterals, as a result of the Van Hiele test, one out of ten 

students in the study group was found to be at the informal level. No errors or misconceptions were 

found in the diagnostic test applied to the student who was at the informal level. Four students were 

at the level of analysis. While the level expected from the seventh grade is to complete the analysis 

level, it was observed that the students at the analysis level had misconceptions about quadrilaterals. 

The incidence of misconceptions has increased in students who were assigned to the visualization 

level and who could not be assigned to any level. According to Van Hiele, they are not expected to 

use a scientific definition at the visualization level. At this level, they are not expected to know the 

properties of shapes, they are only expected to recognize shapes intuitively based on their 

experiences. Accordingly, depending on their visualization experience, mistakes and misconceptions 

about quadrilaterals can be considered natural. The fact that these ten students, who are at the same 

age and at the same grade level, are assigned to different levels, or even students who cannot be 

assigned to the level, reveals how important the experiences of the students in their daily lives outside 

of formal education are, regardless of the curriculum. Of course, it should not be forgotten that these 

students have different mathematical achievements. The student coded Ö6, who was averagely 

successful according to his mathematics grade, could not be assigned to any level. Accordingly, it 

can be said that mathematics achievement and Van Hiele geometric thinking levels do not show 

parallelism in the study group of this research. 

Which are given as classical forms of quadrilaterals positioned on an edge, are generally 

recognized by students, misconceptions and errors occur regarding shapes with new appearances 

created by rotating them at certain angles. 

If we consider the quadrilaterals one by one, it has been observed that the square given in 

classical form is recognized by the students, while the square positioned on one of its corners is 

referred to as a rhombus by the students at the analysis level. In this sense, it is similar to the study 

conducted by Başısık in 2010. Başısık encountered a similar result in his research to determine fifth 

graders' misconceptions about quadrilaterals. 
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While the rhombus given in its classical form, that is, positioned on its edge, was recognized 

by the students, it was observed that they confused the rhombus positioned on its edge with the 

parallelogram. Kemankaşlı and Gür encountered a similar situation in their study in 2005, and Başısık 

in their study in 2010. 

Four different side lengths". In addition, in the question where the naming of different 

quadrilaterals is measured, the quadrilateral that is not a special quadrilateral and does not have 

parallel sides within itself was also named as a trapezoid by the students at the analysis level. It is not 

thought that the two sides of a trapezoid must be parallel and this causes misconceptions about the 

trapezoid. 

At the analysis level, there are students who have the misconception that the diagonal lengths 

of shapes with equal side lengths are also equal. In this case, they have the misconception that the 

diagonal lengths of the square and rhombus are equal, but the diagonal lengths of the rectangle, 

parallelogram and rhombus are not equal. Some students who are at a visualization level made 

mistakes by confusing the concepts of corner and diagonal. 

It is thought that the reason why they make mistakes when drawing diagonals in a rhombus is 

that the height of the rhombus is not included much in classroom activities. 

Recommendations 

 Van Hiele geometry levels test can be applied to students before teaching the subject of 

quadrilaterals. Lessons can be planned in line with the results. 

 Before explaining the topic, a readiness diagnostic test should be applied to identify any 

misconceptions about the topic and eliminate them. 

 After the subject is explained, a diagnostic test should be applied and different teaching 

methods should be applied in order to eliminate errors and misconceptions caused by incomplete 

learning, if any. 

 The hierarchy of rectangles should be emphasized and plenty of activities should be 

done on this subject. 

 While geometry teaching, the focus should not only be on prototype shapes, but also 

shapes with different stance positions should be frequently included in examples. 
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 A new study can be designed and research can be conducted to eliminate the identified 

misconceptions. 

 The research can also be conducted to determine the relationship between 

misconceptions in other geometry subjects and Van Hiele levels. 
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Abstract. In this study, it was aimed to determine pre-service middle school mathematics teachers’ 

habits of mind. The method of the study was determined as a case study.  Participants are 23 junior 

pre-service middle school mathematics teachers. Data were collected with four open-ended linear and 

quadratic pattern problems. The clinical interviews were conducted with six of the pre-service 

teachers. In the analysis of the data, content analysis was carried out using habits of mind framework 

for pattern generalization. The results of the study show that similar habits of mind revealed by pre-

service teachers in problem situations. The pre-service teachers had more difficulty in balancing 

exploration and reflection compared to the other. It was found that the pattern types of the problems 

affected the habits of mind. It is suggested that more studies need to be done to reveal and foster the 

quality of algebra and algebraic thinking. 
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Algebra is one of the important areas of mathematics education (Akkuş İspir & Palabıyık, 

2011). There are several definitions of algebra in the literature by the mathematicians and 

mathematics educators. While Dede and Argün (2003) defined it as a language and thinking tool, 

Akkaya and Durmuş (2006) defined it as the science of abstraction, in which relations are examined 

and transformed into equations by using symbols and numbers. Kaput (1999) defined it as the order 

of generalization and patterns. Vance (1998) also defined it as a way of mathematical thinking. This 

definition created the concept of algebraic thinking, which includes the concept of algebra. 

Algebraic thinking is defined as the ability to represent quantitative relationships and generalize 

these relationships, recognize and analyse patterns (Steele & Johanning, 2004). NCTM (National 

Council of Teachers of Mathematics) (2000) defined algebraic thinking as using mathematical 

modelling to understand quantitative relationships with the help of algebraic symbols and analysing 

changes in daily life situations. The fact that algebra has taken its place in every field shows us the 

importance of learning algebra (Williams & Molina, 1998; Girit Yıldız & Gündoğdu Alaylı, 2019). 

Algebraic thinking is of great importance in ensuring students' success in mathematics (Amit & 

Neria, 2008; Eroğlu, 2021). In this way, patterns are of great importance for students to make sense 

of algebraic concepts and to develop algebraic thinking, this subject was given to students along 

with the pattern activities used in the introduction of algebra (Palank & Akkuş Ispir, 2011). Patterns 

are one of the main skills in learning mathematics because it requires identifying and explaining the 

different and similar features of concepts (Papic, 2007). 

Patterns are divided into three groups: linear, quadratic and other patterns (Yeşildere & Akkoç, 

2011). Linear patterns are patterns that continue by adding or decreasing units or numbers in an 

invariant way at each step. Quadratic patterns, on the other hand, are patterns in which the difference 

between steps increases or decreases at each step.  

Pattern generalization activities enable students to see the relationship between mathematical 

concepts. In this way, students can establish relationships and make generalizations and predictions. 

Understanding patterns helps students support both their problem solving and abstract thinking 

skills (Olkun & Toluk-Ucar, 2007). Patterns play a very important role in the development of 

students' algebraic thinking (Özdemir, Dikici & Kültür, 2015). Zaskis and Liljedahl (2002) argued 

that patterns are the heart and essence of mathematics, because everything, especially algebra, is a 

generalization of patterns. Hargreaves, Taylor, and Trelfall (1998) point out that patterns related to 

numbers, geometry, and patterns help students understand the relationship between mathematical 
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concepts. This relationship encourages mathematical thinking, which is the basis for learning more 

abstract thinking in the future (Ozdemir, Dikici, & Kültür, 2015). 

It has been said that generalization is one of the important elements that will support the 

development of mathematical skills and mathematical thinking from an early age. This depends on 

studies with an appropriate teaching perspective to be determined (Tanışlı & Özdaş, 2009). One of 

the main purposes of mathematics teaching is generalization according to NCTM (2000) standards. 

Patterns can be the fundamental element of making generalizations. In generalizing patterns, an 

unchanging feature or relationship is discovered, an inference is made from this, a hypothesis is 

created from this inference, and this hypothesis is tested. Algebra is defined as "the generalization 

and order of patterns", as stated by Kaput (1999). In addition Lesley and Freiman (2004), Radford 

(2006) and Kaput (1999) have defined patterns and generalization-based teaching as an important 

element for developing algebraic thinking. Steele and Johanning (2004) stated that algebraic 

thinking forms the basis of pattern seeking and generalization. Friel and Markwoth (2009) see the 

disruption in the development of mathematical and algebraic thinking skills and the failure of these 

thinking skills to become a habit as one of the biggest reasons for failure in mathematics. 

Pattern generalization problems in which different types of patterns are used, the common 

aspects of the steps in the pattern are determined, and the relationship between the steps is expressed 

in a way that is valid for each step (Radford, 2006). They support students' algebraic thinking by 

helping them make sense of the concepts of variable and function (Yakut Çayir & Akyüz, 2015; 

Radford, 2006).  

Students' understanding of concepts and the development of problem solving skills are 

supported by teachers (NCTM, 2000). Therefore, in order for students to have algebraic thinking 

habits, teachers should be experienced in this subject and have relevant habits. Undergraduate 

education is very important for teachers to reveal habits of mind (Bülbül & Güven, 2020; Tolga, 

2017; Zunlu, 2022).  

Considering this situation, our study aimed to examine the pre-service middle school 

mathematics teachers’ habits of mind in the process of solving pattern generalization problems. The 

research problem is 'Which habits of mind of pre-service middle school mathematics teachers’ 

reveal in solving pattern generalization problems?' 
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Theoretical Framework 

Habits of Mind: Habits of mind are defined as finding and applying the appropriate solution 

by performing high-level cognitive skills such as analysis, logical reasoning and critical thinking in 

the face of a problem situation (Leikin, 2007). In other words, it is a way of thinking that comes into 

play in cases where it is not possible to find out how to solve the problem and offers alternative 

options for solution (Costa & Kallick, 2000). In this process, the individual can recognize the 

relationships between concepts (Köse & Tanışlı, 2014). Habits of mind are divided into general 

habits and domain-specific habits of mind (Cuoco, Goldenberg & Mark, 1996). General habits of 

mind are basic skills such as making research, thinking, making assumptions, defining and 

visualizing (Korkmaz, 2015). Domain-specific habits of mind are discipline-specific habits such as 

mathematical, geometric, probabilistic, algebraic, analytical and scientific thinking (Bülbül & 

Güven, 2020). Mathematical habits of mind are defined as an element that enables student reasoning 

(Cuoco, Goldenberg & Mark, 1996) and the ability to reason by making abstractions when non-

routine situations occur (Mark et al., 2010). Having mathematical habits of mind comes to the fore 

in areas such as algebra and geometry, and two sub-domains are formed as geometric habits of mind 

and algebraic habits of mind (Driscoll et al., 1996; Driscoll et al., 2007). 

 

               Figure 1. Mathematical Habits of Mind (Driscoll et al., 1996; Driscoll et al., 2007). 

 

 

 



Osmangazi Journal of Educational Research ©OJER                                                                                    Volume 10, Number 2, Fall 2023 

 

56 

 

Algebraic Habits of Mind: Driscoll (1999) conceptualized two aspects of algebraic thinking, 

which he defined as the ability to think about functions and the effect of algebra on calculations, as 

Algebraic Habits of the Mind (AHoM).  AHoM includes habits that an individual builds when faced 

with an algebraic situation (Ünveren Bilgiç & Argün, 2018). The theoretical framework of AHoM 

consists of three habits: "Doing-Undoing", "Building Rules to Represent Functions" and 

"Abstracting from Computation" (Driscoll, 1999). 

 

Figure 2. Algebraic Habits of Mind (Driscoll et al., 1999). 

Doing-Undoing is the ability to analyze a mathematical task forward and backward in the 

solution process (Moyer, Huinker & Cai, 2004). The individual's ability to move from the result to 

the solution and provide proof is an indication that this skill is demonstrated. When solving a pattern 

problem, working forward from the beginning or working backwards from the result and verifying 

these results were revealed; so it was assumed that the doing-undoing habit was observed. For 

example, how many steps can be formed with the given amount in a pattern or the transformation 

from a shape pattern to a number pattern, from a number pattern to a shape pattern is observed. 

Doing-Undoing habit is addressed with the ability of understanding the problem (Schoenfeld, 2014) 

and this habit has some indicators. Similarly, doing-undoing habit is also inclusive for other habits, 

and it can occur in every problem solving situation (Eroğlu & Tanışlı, 2017). Building Rules to 

Represent Functions is a habit defined as seeking for patterns among the expressions given in a 

problem situation and making generalizations if a rule is found. It enables organizing data and 

determining input and output (Karyağdı, 2023). Actions such as seeking for the patterns, finding the 

rule of the pattern, identifying the general rule via representations can be used. In this habit, 

individuals try to concretize the process by thinking about different representations, looking for 

patterns, organizing the information given, using different representations (e.g. numerical, verbal, 
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symbolic), and investigating the variant and invariant situations in the question. Abstracting from 

Computation is the habit to find operational shortcuts in solving the problem situation and to reach 

generalizations rather than operations. In this habit, the following behaviours are observed; 

generalizing by using the relationships between addition, subtraction, multiplication and division 

operations, transforming knowledge to develop shortcuts, knowing the meaning of the symbols and 

using them easily, using equivalent expressions by simplifying or complicating them depending on 

the need, and performing calculations on different systems. In other words, individuals think of 

operations in this habit independently of numbers (Driscoll, 1999). 

Geometric Habits of the Mind: Geometric habits of mind are defined as ways of thinking 

that support the learning and application of the concepts of geometry (Köse & Tanışlı, 2014). Cuoco, 

Goldenberg and Mark (1996) describe it as the ability to reason, investigate geometric invariants, 

think of extreme values, visualize and manipulate. Driscoll et al. (2007) designed a theoretical 

framework based on their study "Fostering Geometric Thinking: A Guide for Teachers Grades 5-

10". The theoretical framework consists of four basic components: "Reasoning with relationships", 

"Generalizing geometric ideas", "Investigating invariants" and "Balancing exploration and 

reflection". 

 Reasoning with relationships is the ability to determine the relations of congruence and 

similarity between geometric figures and objects or between themselves or with other figures and 

objects. Students think about how emerging relationships can help their understanding of geometric 

structures and problem solving processes (Uygan, 2016). The main indicators of this habit include 

the identification of the figures, the correct listing of their properties, relating the figures through 

symmetry and proportional reasoning (Driscoll et al., 2007). Generalizing geometric ideas is the 

ability to understand and define concepts while generalization. The questions at this point are "Does 

this happen in every case?" (Driscoll et al., 2007). It enables the determination under which 

conditions the feature or the relationship emerge (Köse& Tanışlı, 2014). The indicators of the habit 

of generalization are predicting general situations, checking these predictions, tabulating responses 

for these predictions, and making discussions according to the predictions made on the tabulating 

responses (Driscoll et al., 2007). Investigating invariants is considering what variant or invariant in 

the problem situation. Examining which features of the geometric figure change or not under such 

as translation, reflection and rotation can be given as examples of situations where this habit can be 

demonstrated (Tolga, 2017). “What are the differences between these figures?” can be an internal 

question of this habit. Balancing exploration and reflection habit involves using different strategies 
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in solving the problem situation and evaluating these strategies. “What happens if I (draw a picture, 

add to/take apart this picture, work backward from the ending place, etc.)?” questions can be given 

as examples. The indicators of this habit are designing plans for a solution by making additional 

drawings on the figure, putting plans into action and checking them regularly to come up with new 

ideas (Driscoll et al., 2007).  

When we examine the characteristics of the GHoM, it is concluded that there is no hierarchical 

structure between habits and more than one habit can be revealed at the same time in the same 

problem situation (Gürbüz, 2021). 

Habits of Mind for Pattern Generalization: AHoM and GHoM are composed of common 

ways of thinking that can be observed in solving mathematical problems on different subject areas 

(Eroğlu, 2021). Patterns provides students with an introduction to algebra and the development of 

their algebraic thinking habits (Tanışlı & Özdaş, 2009; Radford, 2006). Eroğlu (2021) adapted a 

habits of mind framework that could be used in the teaching of the pattern of common which to suit 

the structure of GHoM (Driscoll et al., 2007) and AHoM (Driscoll, 1999). 

  

Figure 3. Habits of Mind for Pattern Generalization (Eroğlu, 2021, p.66) 
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According to Eroğlu's (2021) adapted theoretical framework; doing-undoing habit is defined 

as the ability to start from the beginning and work forwards or backwards in a pattern problem and 

to write symbolic relations by considering the visual structure of the pattern. Reasoning with 

relationships habit is characterized by the ability to determine the relationship between the 

components of the pattern, between the number of steps and the number of terms. Investigating 

invariants habit is described as the identification of variant and invariant elements in the structure 

of the pattern. Generalizing ideas and rule making habit is identified the ability to make 

generalizations regarding the further steps of the pattern by inferring the earlier steps of the pattern, 

and to determine whether the general rule of the pattern explained algebraically is valid at each step. 

Finally, balancing exploration and reflection habit is stated as the ability to try and evaluate various 

ways. 

Method 

Research Model 

In this study, we aimed to examine habits of mind of preservice middle school mathematics 

teachers revealed while solving pattern generalization problems. In this qualitative study, the design 

of the research was selected as a case study. We believed that this design provides researchers to 

examine the case in depth and focus on the relationships between context and situation that are 

revealed in every aspect (Yıldırım & Şimşek, 2013). The case in this study is to examine the habits 

of mind revealed in pattern generalization problems of different pattern types. Since there is more 

than one analysis unit in this research, an embedded single-case design was used (Yin, 2003). 

Study Group 

This study was conducted with 23 junior undergraduate students enrolled in the Middle School 

Mathematics Teacher Education Program in the academic year 2021-2022. While determining the 

participants, criterion sampling was used as one of the purposive sampling methods (Büyüköztürk 

et al., 2008). The criteria of the study were determined as being volunteered to participate in the 

study and being enrolled in the undergraduate level Mathematical Reasoning class where they gain 

experiences with pattern generalization problems.  
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Data Collection Tools and Processes 

In the study, four pattern generalization problems were used as data collection tools. Two of 

the problems consist of linear patterns and the other two have quadratic patterns. Three of the 

problems were adapted from the pattern generalization problems used in the Mathematics Project 

PDST (Professional Development Service for Teachers) (URL-1) (2 quadratic and 1 linear). One of 

them was selected from Stacey (1989) study on linear pattern problems. While selecting the 

problems, the researchers considered different types of patterns that would most accurately reflect 

the habits of mind of the participants. Expert opinion was obtained and the final version of the 

problems revised according to the feedback received. The ethical permissions for the application 

was obtained and a consent form was filled out by the participants. The pre-service teachers were 

asked to answer the problems within 120 minutes. Before the application, the pre-service teachers 

were informed to explain their ways of solving the problem in detail. The problems are given in 

Table 1. 

Table 1.  

Pattern Generalization Problems 

Problem 1 

Project Math (PDST, 2021) 

   Problem 2  

 

 

Project Math(PDST)(2021) 
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Problem 3 

 

Stacey (1989) 

Problem 4 

 

Project Math(PDST)(2021) 

Köse and Tanışlı (2014) emphasized the importance of researcher observation notes and 

clinical interviews in addition to the worksheets to provide an in-depth explanation of the process, 

due to the results they obtained from the study they conducted with pre-service teachers. Starting 

from this point, individual clinical interviews were held with six pre-service teachers for data 

triangulation to understand their written statements more clearly. The pre-service teachers were 

given their own solutions and were expected to explain the approach that the researchers found 

inexplicit.  

Data Analysis 

The data were analysed according to the components of Eroğlu's (2021) habits of mind 

theoretical framework adapted from Driscoll (1999) and Driscoll et al. (2007). Internal validity was 

ensured by diversifying the data collection through the worksheets and clinical interview records. 

In order to ensure transferability, the data are described in detail. In order to ensure the consistency 

and the confirmability of the research, several data collection tools were used. The analysis of the 

data was carried out according to the theoretical framework. The analyzes were held by two coders 

and the inter-rater reliability percentage was found 0.86 which indicates high reliability (Miles & 

Huberman, 1994). The analyses were finalized while the consensus was reached between the coders. 

Results 

In the study, the findings of 23 pre-service teachers (PTs) regarding 4 problems with 3 stages 

are given below (R: Researcher, PT1, PT2….. PT23). The findings of the study are presented 

according to the habits in the framework. In each section, we represented the habit revealed in the 

patterns which are linear or quadratic.  
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Doing – Undoing  

Linear Pattern Generalization Problems: 

 

Figure 4. PT 11's solution to Problem 1. 

In the first stage of the first problem, PT11 transformed the problem into a number pattern, 

found the general term and calculated the number of squares in the next step of the pattern using the 

general term. At the point of finding the number of squares, doing-undoing habit has been revealed. 

Then PT11 tried to generalize the pattern rule by using the visual sequence and developed a strategy 

based on dividing the shape into an "L" shape. 

R: Why did you use a number pattern?... 

 PT11: It is easier and can be recognized by counting. 

R: Well, can you explain what you did on the 3rd way? 

PT11: I thought of the 3rd way as “L”, I kept the square in the corner fixed outside and thought of it 

as one more square (than the previous steps) 

In this problem, PT11 demonstrated this habit by working forward and backwards from the 

beginning. 

Quadratic Pattern Generalization Problems: 

 

Figure 5. PT 8's solution to Problem 4. 
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PT8 tried to find the next step of the pattern by finding the general term in the first stage of 

the fourth problem. As a second way, PT8 tried to make an inference from the structure of the 

patterns. 

R: What exactly did you do in problem 4? 

PT8: It was difficult to find from the number pattern, I found n squares, I divided them into parts. 

R: Can you try the number pattern? 

PT8: In order to refer to the number pattern, I first look at the number of steps. It does not increase 

regularly, so it is difficult to find from the number pattern. I took it apart. 

R: What did you notice when dissecting? 

PT8: I completed (the shape) as a rectangle and focused where the invariant increase was found. 

PT8 tried to focus on the structure of the pattern and transfer his/her determined information 

into symbolic relations as a generalization by using the abovementioned way of thinking which was 

coded as Doing – Undoing habit of mind. 

                                                                                              

Figure 6. PT 20's solution to Problem 3.                   Figure 7.  PT 20's solution to Problem 4. 

In the first stage of the third problem, PT20 transformed the problem into a number pattern, 

examined the structure of the pattern within the scope of variant and invariant and tried to find it 

with different methods. Similarly, in the first stage of the fourth problem, PT20 also transformed 

the problem into a number pattern. S/he calculated the difference between consecutive terms and 

found the general term. PT20 calculated the number of terms in the next step (4th step) of the pattern 

using the general term.  
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Reasoning with Relationships  

Linear Pattern Generalization Problems: 

 

Figure 8. PT 6's solution to Problem 1. 

Unlike other participants, PT6's habit of reasoning with relationships was revealed in the first 

problem. PT6 transformed the pattern into a number pattern and put it in a table. S/he associated the 

number of steps and the amount of increase with the number of terms. PT6 associated the general 

term with the amount of increase and this represented the indicators of the reasoning with 

relationships habit. 

Quadratic Pattern Generalization Problems: 

 

 

Figure 9. PT15's solution to Problem 3. 

PT15 linked the amount of the triangles in each tree with the number of steps in his/her answer 

to the second stage of the third problem. By transforming the pattern into a number pattern form, 

the increase between the sequential steps was determined. PT15 established a relationship between 

the amount of the lamps and the number of steps such that (n-1). These are marked as an indicator 

of reasoning with relationships in his/her solution.  
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Investigating Invariants  

Linear Pattern Generalization Problems: 

 

Figure 10. PT 9's solution to Problem 1. 

PT9, in the second stage of the first problem, the investigating invariants habit was revealed. 

S/he visualized the structure of the pattern as three separate parts as given in Figure 10. S/he assumed 

the square located the left corner in the pattern as invariant and the remainders as growing elements.  

R: Did you notice a new (solution) approach here?  

PT9: In step 10, I chose one of my approach. I found it to be two more than twice the fixed number of 

steps. I found it from the general formula. If it was lower, I would still start from the general formula. Since 

I use the general term, I have shown and also found the number pattern from the path. 

R: You have noticed many different ways in this pattern compared to other patterns, what is the reason 

for this? 

PT9: The number pattern does not seem good to me, I liked this question because it is a figural pattern. 

I don't like the rules in number patterns, sometimes they do not make sense. It becomes more concrete with 

the figural patterns and I can make sense of it. I utilize the number pattern in solving the figural pattern, but 

it is weird to make use of the figural pattern in the number pattern and a way of solution is disappeared. 

Another reason I liked this pattern was that the pattern was constantly increasing when compared to the 

other patterns… 

 While identifying and working on the variants and invariants of the pattern, PT9’s explanations 

and ways of thinking are considered to be an indicator of the habit of inversigating invariants. 

 

Quadratic Pattern Generalization Problems: 

In the abovementioned section (Figure 9), we tried to represent the problem solving process 

of PT15 in terms of reasoning with relationships habit. In addition to this, we noticed that PT15’s 

approach also revealed investigating invariants habit. In each step s/he considered two sections by 

means that three lamps were constant and the other lamps were rounded up to four. His/her interview 

indicates the investigating invariants habit in a quadratic pattern problem context by him/her to 

investigate variants and invariants.  

R: How did you proceed in the third problem? 
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PT15: … There were lamps, I tried dividing them. I divided the rows and columns like a square. I 

thought the top (lamp) was constant, and starting from this point I found a number pattern... There is a 

relationship of “step equals to the amount of the trees” between (amount of) the tree and the number of the 

steps in the pattern. I divided the lamps and the number of steps into two parts and I thought of it as two 

parts. There are three lamps in the first part, and four lamps in each other step. Three lamps are constant. 

In every step of the pattern, (total amount of) the lamps are rounded up to four. In each, the top of the 

triangles is ignored. As a second way, I focused on the ignored tops and replaced them with the missing ones. 

If there was one on the vertex of each triangle, there would be extras. I have 3 triangles, there were extra 

ones from each. I tried many ways, (but) this question was different. 

R: What sets this question apart from others? 

PT15: It seemed different to me that there were patterns consisting of triangles and lamps and different 

figures such as squares, there was no familiar pattern shape, and as far as I noticed, the pattern was not 

growing regularly. 

 

Generalising Ideas and Rule Making 

Linear Pattern Generalization Problems: 

We observed in PT10’s worksheet that s/he approached the first problem in two different 

ways. In the first one, s/he determined the last row (2n) and the first row (+1) as constant and stated 

that there was always the same increase in the forthcoming steps (n+2). In the second approach, s/he 

transformed the visual pattern into a number pattern (5, 7, 9) and formed the general formula (3n+3) 

based on the amount of increase (2n+3) and the constant figure in the middle (n). 

During his/her problem solving process, generalizing ideas and rule making habit revealed by 

reaching the general term with the help of the relationship between the number of steps and the 

number of terms. While observing his/her process of reaching the general term from the interview 

records, we inferred that PT10 focused the earlier steps of the pattern at first and the invariants of 

each step to draw a conclusion. Finally, we noted that s/he employed earlier findings to generate 

further deductions to generalize the rule of the pattern. 

R: Can you explain what you did in the third and fourth approach to find step 10? 

PT10: I found the amount of increase through the number pattern. I determined the constant figure 

based on (the structure of) the first figure the previous step. There is a constant figure at the heart, and the 

steps continue to increase as they grow. 

R: What did you consider as invariant? 

ÖA10: The part with two in the first column. 

R: Could we have chosen any other option? 

PT10: I can take one constant (figure) from each step, I can choose the L shape which I chose in the 

fourth way… I can take the increase as the number of steps times two. I could have taken the top figure as 

an invariant and added the bottom ones one by one… I took the invariants over the visual pattern formulas 
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and found a relationship between the number of steps and the number of terms according to the amount of 

increase. I found the general term and then cross checked my answer. 

Quadratic Pattern Generalization Problems:        

In this problem, PT10 considered the lamps on the ends of the pine trees as 2n and the one 

lamp at the top as constant, as a total of 2n+1. Afterwards s/he determined the increase in each step 

as 2.(n-1) and formed the general term as 4n-1 from the algebraic expression [2n+1+2.(n-1)=4n-1]. 

R: What kind of a path did you follow here? 

PT10: I tried to go through finding the total amount of the lamps. I have counted the lamps, if the 

amounts of the increase are invariant… They have increased by four in each step. I thought I could find the 

amount of the lamps this way. Twice the number of steps come from here. I considered the lamp on the top 

as constant. I can get the bottom or top constant as well, or I can get all three constants like a giant pine 

tree. 

When PT10’s worksheets and his/her interview were considered together, we noticed that 

s/he understood the structure in the pattern, determined the relationship and definedthese 

relationship in an algebraic way, that indicated the habit of generalizing ideas and rule-making. 

Balancing Exploration and Reflection 

Linear Pattern Generalization Problems: 

 

Figure 11. PT 9's solution to Problem 1. 

 

PT9 approached more than one strategy for the first problem. Some of these strategies made 

it easier to reveal all habits of mind with different approaches. When these approaches are examined 

separately, strategies for understanding figural patterns (Figure 11) and using earlier steps to form 

a general term (3+22-1.1, 4+32-2.2, 5+42-3.3, …) are the indicators that balancing exploration and 

reflection habit was revealed. Also, s/he preferred at least two different approaches as visual 

strategies was an indicator of this habit. 
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Quadratic Pattern Generalization Problems: 

 

Figure 12. PT 7's solution to Problem 4. 

PT7 approached this problem by dissecting the figure into smaller parts, completing the given 

figure into a familiar one, and transferring among representations. His/her approach showed us that 

several representations were used and more than one algebraic expressions were included indicating 

that the balancing exploration and reflection habit. 

 

Discussion and Conclusion 

This study aimed to examine the habits of mind of pre-service middle school mathematics 

teachers’ in the process of solving pattern generalization problems in terms of the framework by 

Eroğlu (2021). When the results of this study were examined, all of the habits in the framework 

were revealed during pattern generalization problem solving similar to the study by Karyagdi 

(2023). Also, Tolga (2017) stated that teachers were preferred familiar strategies inevitably which 

resulted in the occurrence of the habits being limited. 

In our study, the most common habits occurred were “reasoning with relationships” and 

“generalizing ideas and rule making” habits. “Doing-undoing” habit has often been seen together 

with “reasoning with relationships” habit. The least common habit was “balancing exploration and 

reflection”.  

Particularly, the “doing-undoing” habit was revealed in the stages that required to find each 

step of the pattern. For this reason, the doing-undoing habit is least common in the stages required 

to find the general term. While considering this habit, it was observed that the majority of the pre-

service teachers focused on number patterns rather than figural patterns. In this context, the results 

of our study are in line with Yıldız and Gündoğdu Alaylı (2019), Barbosa and Vale (2015), Tanışlı 

and Köse (2011), Karyağdı (2023), Chua and Hoyles (2010), Akkan and Çakıroğlu (2012), Becker 

and Rivera (2006). In addition to these studies, Yeşildere and Akkoç (2011) also observed that the 
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participants used figures only to convert them into number patterns, and therefore the figures could 

not be used effectively in terms of recognizing the structure of the pattern. 

The “reasoning with relationships” habit was revealed in all the stages that aimed at finding 

the steps of the pattern, as it was in the “doing-undoing” habit. Reasoning with relationships habit 

has been one of the most used habits. Bülbül and Güven (2020) also obtained similar results in their 

study. 

We observed “investigating invariants” habit in the first and second stages of the problems 

while trying to determine the structure of the pattern. It is also seen that pre-service teachers apply 

different approaches from each other and thus this resulted in various habits revealed in the same 

problem by each student. This result is in line with Yakut Çayir and Akyüz (2015) in this context. 

However, Köse and Tanışlı (2014) determined that the participants did not have original ways of 

thinking, which are indicators of habits of mind, and that they faced the most common approach. 

“Generalizing ideas and rule making” habit observed the first and third stages of the problems. 

In Particular, finding the general term and generalized the patterns was revealed in the problem 

solving process. Within this context, the connection between fostering generalizing ideas and rule 

making habit and using the pattern generalization problems are crucial. As stated in Yakut Çayir & 

Akyüz (2015) pattern generalization problems ease individuals to identify, expand and explore the 

pattern so that they can be used as a transition from arithmetic to algebra. 

In our study “balancing exploration and reflection” habit was revealed rarely in the pattern 

generalization problem solving process. Also, this habit was observed as it was embedded with other 

habits. Similar to our results, Tolga and Cantürk Günhan (2019) stated that this habit was the least 

common and the most difficult to consider. Contrary to this result, Bülbül and Güven (2020) 

determined that balancing exploration and reflection habit was revealed more than other habits. 

Based on these results, researchers (Bülbül& Güven, 2020; Tolga& Cantürk Günhan, 2019) 

concluded that this habit was observed with reasoning with relationships. 

In terms of the types of patterns presented in the problems, we observed different habits 

revealed in linear and quadratic patterns. With this result, we conclude that the structure and type of 

the pattern used in the problem can affect the occurance of habits. Pre-service teachers found 

quadratic patterns more difficult and therefore we observed less developed strategies according to 

the habits of mind. During the interviews, the pre-service teachers stated that they could not find the 
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quadratic type patterns familiar and they could also not reason that they could not recognize the 

pattern stem from its structure. 

In her study Yakut Çayir (2013) found that students' performance was better in linear pattern 

problems when compared to quadratic ones. Similarly, Türkoğlu and Yalın (2020) and Özdemir, 

Dikici and Kültür (2015), Orton and Orton (1999), Akkan and Çakıroğlu (2012), Lannin (2005) 

found that participants had difficulty in identifying the general rule of the pattern in quadratic pattern 

problems. 

Reccommendations 

In this study, pattern generalization problems were examined within the scope of habits of 

mind. The subject of patterns is one of the important subjects of algebra. Algebraic thinking can be 

fostered through generalizations (Kieran, 2004), so that this can be achieved via pattern 

generalization problems. More studies need to be done to reveal and support the quality of algebra 

and algebraic thinking. It is thought that the increase in studies will improve the teaching of these 

subject. In this study, figural patterns are included. There is a need for studies to observe the pre-

service teachers' and students' habits of mind revealed in order to observe the development of their 

ways of thinking and to foster their habits. 

Further studies can investigate habits of mind in pattern generalization problems in different 

settings.  
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Abstract. Children learn more easily through playing games. For that reason, a teacher needs to 

use educational games to set an effective learning environment. In this study, it was aimed to get 

the opinions of primary school 4th grade students about teaching “jobs” subject using bingo game. 

The study was conducted using a quasi-experimental design with pre-test – post-test control 

group. A pre-test and post-test, a game evaluation form, an attitude scale and a semi-constructed 

interview with the teacher were used as data collection tools. Pre-test and post-test results of the 

students showed that the game had positively affected the learning of the students and students 

stated that they had a lot of fun while playing and learned while playing. 
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Games are of great importance for both children and adults, and they affect the social, 

emotional, physical and cognitive development of all people. Piaget defines ‘game’ or ‘play’ as a 

means of getting to know the world (Piaget, 1952). On the other hand, Vygotsky emphasises the effect 

of games on children’s social development by expressing that the game enables the child to develop 

socially (Nicolopoulou, 1993). Children get to know their surroundings, themselves and objects by 

playing games and they learn how to learn. They develop their own interests and abilities through 

games. According to Ministry of National Education (2014), a game is a process which may be with 

or without rules; a game may have aims or not; a game forms the basis of a child’s cognitive, physical, 

social, language and emotional development in which a child participate willingly and happily; a 

game is the part of a real life; and also is the most effective learning process for a child (MoNE, 2014, 

p.5). Games are very important in the development and education of a child. For a child, game means 

understanding life, researching, recognizing and finding its purpose, learning new information, 

rearranging and restructuring his/her knowledge (Ramazan, 2013, p.2). 

Educational games are exercises that are prepared for the purpose of gaining certain outcomes 

in learning environments at school or outside, and games help the child’s mental or physical 

development in which he/she feels comfortable (Foulquie, 1994, p.370). Educational games are all of 

the activities, which are competitive or collaborative, individual or with a group, that have educational 

values, are planned in accordance with the purposes of teaching, require special materials and have 

their own rules. Any game that serves the goals of education is considered as an educational game 

(Tural, 2015; Özgenç, 2010, p.19). In order to use the educational games in a learning environment, 

it is necessary that the games be simple and understandable, interesting and appropriate for the age 

of the students. Learning and development can take place together with educational games when the 

requirements mentioned in the former sentence are met (Ülküdür and Bacanak, 2013, p.30). 

Using games in foreign language teaching enables students to use and communicate in the target 

language while playing and also makes it easier for them to learn the intended words in the target 

language without being aware of it. According to Kara (2010), using game in language teaching 

enables the child to act freely, respect social rules, interact with people, learn by giving attention to 

the game, develop their decision making and reasoning abilities, explore nature by recognizing its 

real aspects and build a world of dreams him/herself (Kara, 2010). 

The most important task in the process of preparing an educational game belongs to the teachers 

and a teacher needs to make a preliminary preparation first. A teacher should assess the game’s 
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appropriateness for the students’ age and level. Afterward, they should create a game designed to 

captivate the students’ attention and interest. The game should be easy, understandable, and aligned 

with their achievements. Importantly, it should entertain students while facilitating learning without 

them realizing (Güneş, 2015). 

Based on the information above, the aim was to teach the subject of “jobs” which is included 

in the 4th grade primary school English curriculum by using job bingo game that is adapted and edited 

by the researchers. The name of the jobs, bingo cards and all other necessary materials in the job 

bingo game were determined by the researchers and a suitable game for the level of students was 

produced. For this purpose, answers to the following questions were sought: 

 What is the effect of the job bingo game on teaching the subject of “Jobs”? 

 What are the opinions of the student participants about the job bingo game? 

 What are the attitudes of the student participants towards the job bingo game? 

 What are the opinions and suggestions of the teacher about the jobs game? 

Method 

The type of research, research group, data collection tools, validity and reliability, data 

collection techniques, analysis of the data are explained in this section. 

Research Model 

In this study, a quasi-experimental design with pre-test – post-test control group was used to 

measure the effect of bingo game on learning English.  Pre-test – post-test control group design was 

applied by measuring the dependent variable of the subjects both at the beginning and after the 

experimental study. The subjects are divided into two as experimental and control groups (Karasar, 

2005, p.87).  

Study Group 

The research was applied to 120 students (64 girls, 56 boys) at a primary school in Eskisehir 

Odunpazarı district in the 2022-2023 academic year. There were four different classes in fourth 

graders. Each class had 30 students and students were divided randomly into two groups as 

experimental and control groups (60 students in each group). Since the participants of the study were 

not adults, the researchers granted parental consent forms from the parents of the students before the 

game activity. The teacher in this game activity was also one of the researchers in this study. As he 
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was also the teacher of the school, he was all in the game. The other researcher was actively observing 

the students and after the game activity, she helped the teacher with the game evaluation process and 

made the interview with the teacher.  

Data Collection Tools 

A pre-test was applied to the students before the lesson and then the subject of “jobs” was taught 

to the students in the control group with classical methods like grammar-translation method which 

focused on the memorization of vocabulary and grammatical rules; the subject was taught using the 

bingo game in the experimental group. At the end of the lesson, the success of students was measured 

by applying the pre-test as post-test to the students in both groups. 

In the pre-test and post-test used, there existed 30 questions having information about the jobs 

students were familiar with. The researchers asked the students in both groups to find the job using 

their knowledge about jobs. Then the subject was taught with grammar translation method in control 

group and bingo game was used in experimental group for teaching the subject. The list of job names 

used in the test were given in Table 1. After the bingo game, same test was applied to the experimental 

group as the post-test In choosing the vocabulary used to describe what a job does or where a job 

works,  it is ensured that the words were in line with the English language curriculum of fourth grades. 

The students were familiar with the words that describe the places where a job works are they had 

learnt them in “In My City” unit in third grade; and the sentences were made in simple present tence 

which the students learnt in Unit 6 in fourth grade. Some of the questions in the pre/post-tests were; 

 She is a _________. She works at a school. She teaches students. 

 He is a __________ He works at a police station. He catches criminals. 

 He is a __________. He works at an airport. He flies planes. 

Table 1: 

Vocabulary List Used in Pre-test and Post-test 

JOBS   

Teacher Student Hairdresser  Dentist Engineer Architect 

Actor  Actress  Barber  Vet  Fireman   Housewife 

Waiter  Waitress  Businessman  Doctor Nurse Worker  

Cook  Scientist  Lawyer  Farmer Policeman Artist 

Singer  Dancer  Tailor Pilot Policewoman Postman 

In order to get the opinions of the students about the job bingo game, a game evaluation form 

consisting of three parts was distributed right after the game; considering that the students might have 
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difficulty in answering the questions in the game evaluation form, it was prepared in Turkish to get 

correct more reliable information from the students, The first part of the form included the 

demographic information of the students; the second part of the form included a 10 – item attitude 

scale with a reliability coefficient of 0,8. The scale was adapted from Akkuzu’s (2005) study in which 

the researcher used this scale of 12 items to measure the attitudes of the students towards the game in 

this study. The third part of the form included 4 open ended questions in order to get the students’ 

views on the game. Expert opinions were sought while preparing these open-ended questions. The 

questions used in the game evaluation form were as follows; 

 What are your three favorite aspects of this game? 

 Compare this lesson including bingo game with lessons without games, 

 Have you learned more easily with this game? 

Yes, because… 

No, because… 

 In your opinion, should the game be changed? If yes, write with reasons. 

Finally, after the job bingo game, a semi-structured interview was held with the English teacher 

to get his views on the effect of the game on students’ vocabulary acquisition and motivation levels. 

The questions used in the interview were as follows: 

 How were the motivations of the students? 

 Was the bingo game suitable for the students’ level? 

 Do you think the game was effective for vocabulary acquisition? 

 Would you use this bingo game for vocabulary acquisition? 

 Do you think the game has changed classroom atmosphere? 

 How did the first and last finishers act during the game? 

 How were the students’ attitudes towards the game? 

 Do you think the game affected the students’ exam results positively? 

 Is there anything you want to add? 
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Description of the Game 

Game Materials 

The following materials were used in the job bingo game: 

 Bingo cards having pictures of 12 different jobs on each card (Figure 1), 

 A PowerPoint presentation that include the introduction of the jobs such as: 

- She is a teacher. She works at a school. She teaches students, 

- He is a pilot. He works at an airport. He flies planes, 

- She is a dentist. She works at a dental hospital. She pulls out teeth,  

- He is a farmer. He works on a farm. He grows fruit and vegetables, etc. 

 Surprise box (Figure 2), 

 12 small pieces of paper for each student to cover the pictures, 

A sample of bingo cards prepared for this game can be seen in Figure 1 below: 

 

Figure 1. A Sample of Bingo Cards. 

Diffirent gifts can be added to the surprise box. Gifts added in this game were; 

 Motivating elements like smileys, stars, stamps, 

 Stationery items (pen, eraser, sharpener, crayons, notebook, etc.), 

 Food (Chocolate, candy, etc.). 
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Figure 2: A Picture of the Surpise Box Used in this Bingo Game. 

Game Application Plan 

Table 2 

Game Application Plan 

Time Phases Details of the Game Application Plan 

Phase 1     

(25 min) 
Pre test  Pretest is applied to measure the knowledge of the students. 

Phase 2 

(5 min) 
Explanatory 

Speech 
 

Details of the Application 

 Teacher gives an explanatory speech to the students in English 

in a simple way (why we are here, what we are going to do 

and how, etc.)  

 Teacher explains the objectives of the game,  

 Teacher emphasizes the importance of the goals,  

 Teacher presents the materials,  

 Attracts students’ attraction to the materials.  

Phase 3 

(30 min) 
Application 

Phase 

 

 Teacher starts the PowerPoint presentation sentences that 

explain jobs. Students try to understand the job written in the 

sentence and also read by the teacher and if that job is on the 

bingo card of the student, he/she cover the job with a small 

sheet of paper. 

 Teacher continues to read the sentences one by one on the 

presentation, 

 If a student covers 4 jobs in a row, he/she raises his/her hand 

and shouts “Bingo”. Then he/she tries to say the names of the 

jobs in the row correctly. If s/he knows the names correctly, 

s/he chooses a gift from the surprise box. 

 Each student who completes a row says “Bingo”, then tries to 

say the names of the jobs to choose a gift from the surprise 

box 
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 The first student to close all 12 jobs on his bingo card and 

succeed in saying the names gains a gift to be determined by 

the teacher. 

Phase 4 

(15 min) 
Post test   After all the students cover the jobs on their bingo cards, the 

game finishes. Then posttest is applied. 

Phase 5 

(25 min) 
Game 

Evaluation 
 To measure the effect of the game, students are asked to fill 

out a game evaluation form. 

Total 

Time 

 The bingo game takes 100 minutes  

After the phase 1 and 3, there can be 10 minute break time. 

Materials Bingo cards that include the pictures of 12 jobs for each student, 12 small pieces 

of paper, Surprise box, PowerPoint presentation of the jobs. 

 

Results 

Pre-test and Post-test Results 

The pre-test and post-test results of both experimental and control group students were given 

in Table 3 below. In the pre-test and post-test, 30 questions about jobs were asked to the students. As 

seen in Table 3, there was no significant difference between the pre-test and results of the students in 

both experimental and control groups (p= .806). It was seen that the groups had similar readiness 

levels at the beginning. According to the post-test results, the p value was measured as 0,000 and 

there was a significant difference between the post-test averages of the experimental and control 

groups in favour of the experimental group. Accordingly, it was seen that the bingo game had a 

positive effect on teaching the subject of “Jobs”. 

Table 3 

Pre-test and Post-test Results of the Experimental and Control Groups 

Whether the bingo game had a positive effect on the learning of the students in the experimental 

group, dual sample t-test results were given in the Table 4 below: 

 

 

Pre-test Results 

Group  

N 

 

�̅� 

 

SD 

t test 

t df p 

Experimental 60 10.23 2.205 -.247 98.519 .806 

Control  60 10.37 3.556 

Post-test Results 

Group  

N 

 

�̅� 

 

SD 

t test 

t df p 

Experimental 60 29.02 1.033 29.02 1.033 29.02 

Control  60 21.65 2.231 
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Table 4 

t-test Results of the Pre-test and Post-test of the Experimental Group 

The pre-test averages of the students in the experimental group (X=10.23) increased 

considerable in the post-test after the bingo game (X=29.02). As seen in Table 4 and since the 

significance value between the tests was measured as 0.000; it can be said that the bingo game had a 

positive effect on the learning of the students.  

Attitudes of Students against Job Bingo Game 

Scale Results: In the study, the scale of Akkuzu (2015), having a 0,800 Cronbach’s Alpha 

reliability coefficient, was used in order to measure the attitudes of students towards the job bingo 

game. The scale consisted of 12 items. However, 2 items of the scale were removed and a total of 10 

items were used in this research. The scale was applied immediately after the job bingo game. The 

reliability coefficient of the scale were measured again with the 10 items and Cronbach’s Alpha 

reliability coefficient was measured as 0.708. Based on this result, it was concluded that the 10-item 

attitude scale applied was effective in measuring the attitudes of the students towards the job bingo 

game. More detailed information about the items of the scale was given in Table 5.  

When Table 5 was examined, the average scores of the items in the scale were sorted according 

to the average size and starting from the highest to the lowest; item 1 with an average of 3.92; item 8 

with an average of 3.85; item 10 with an average of 3.73. The low item average scores were sorted 

from lowest to highest; item 2 with an average of 3.03; item 3 with an average of 3.38 and item 7 

with an average of 3.42.  

 

 

 

 

 

 

Experimental 

Group 

N �̅� SD t test 

t df p 

Pre-test Results 60 10.23 2.205 -62.850 59 .000 

Post-test Results 60 29.02 1.033    
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Table 5 

Scale Statistics 

Considering the data in Table 5, it was seen that the students had high attitude scores in the 

items related to the facts that students had fun while playing; the game was a useful game and they 

had no difficulty in playing. It was seen that the attitude scores of the items related to the game’s 

being interesting, helping them to learn new words and making them see their mistakes while playing 

were relatively lower than other item scores. Considering all these results, it could be said that the 

students generally had a positive attitude towards the job bingo game. Except for the second and third 
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  N % N % N % N % �̅� Sd 

1 I had fun while 

playing 

55 91.7 5 8.3 - - - - 3.92 .279 

2 It was 

interesting 

23 38.3 19 31.7 15 25.0 3 5.0 3.03 .920 

3 The game 

helped me 

learn new 

words 

29 48.3 26 43.3 4 6.7 1 1.7 3.38 .691 

4 I had no 

difficulty in 

playing 

44 73.3 14 23.3 2 3.3 - - 3.70 .530 

5 I would like to 

play this game 

for learning 

vocabulary 

40 66.7 15 25.0 3 5.0 2 3.3 3.55 .746 

6 The rules of the 

game were not 

complicated 

44 73.3 13 21.7 3 5.0 - - 3.68 .567 

7 I could see my 

mistakes while 

playing 

30 50.0 26 43.3 3 5.0 1 1.7 3.42 .671 

8 I think the 

game was 

useful 

51 85.0 9 15.0 - - - - 3.85 .360 

9 I would like 

this game to be 

used in the 

lessons 

42 70.0 11 18.3 6 10.0 1 1.7 3.57 .745 

10 It increased my 

desire to learn 

47 78.3 10 16.7 3 5.0 - - 3.73 .548 
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items, more than half of the students answered other eight items as “I totally agree”, which showed 

that the students had positive attitudes towards the game and they liked the job bingo game. 

In the study, four open-ended questions were asked to the students in order to get their opinions 

about the job bingo game. In order to learn which parts students liked most in the job bingo game, 

they were asked “What are your three favourite aspects of this game?”  The data in Table 6 below 

were obtained from their answers to this question. 

Table 6 

Answers of the Students to the First Question 

50 students in the experimental group liked the job bingo game in terms of “having prizes or 

gifts” in the game. Participant S1 and S10 stated that “the prizes were very good” and the participant 

S50 stated that they liked the prizes in the game by saying “I liked to earn gifts or prizes when I did 

bingo”. 28 students who thought that the job bingo game was “funny and entertaining” stated that 

they had fun while playing the game. One of the students, S53, said that “we both play and learn, 

this is a very good advantage for us”; participant S3 stated that “I had fun playing the game” and 

“the job bingo game was entertaining”. Among the 25 students stating that the bingo game was 

“instructive”, the participant S11 expressed his views on the job bingo game by saying “It helped me 

understand the jobs better” and the participant S54 said “it helped me learn new words”. There were 

14 students who thought that the best part of the game was “learning jobs”. The participant S19 

emphasized the learning of jobs in the bingo game by saying “it became more entertaining as it was 

Answers Students Who Answered f 

Having prizes 

or gifts 

s1, s2, s3, s4, s6, s8, s9, s10, s12, s13, s14, s15, s16, s17, s18, s20, s21, 

s22, s23, s24, s25, s27, s28,  s30, s31, s32, s34, s36, s37, s38, s40, s41, 

s42, s43, s44, s45, s46, s47, s49, s50, s51, s52, s53, s54, s55, s56, s57, 

s58, s59, s60 

50 

Funny and 

Entertaining 

s3, s6, s8, s10, s11, s13, s14, s16, s17, s19, s20, s22, s24, s26, s29, s39, 

s40, s42, s43, s44, s47, s48, s49, s51, s52, s54, s55, s56, 
28 

Instructive s3, s4, s5, s6, 7, s9, s10, s11, s12, s19, s20, s23, s27, s32, s33, s44, s48, 

s49, s52, s53, s54, s55, s57, s59, s60 

25 

Learning 

“Jobs” 

s1, s5, s18, s19, s22, s25, s28, s30, s31, s33, s34, s36,  s37, s38, s43, 

s46, 
14 

Well prepared ö1,ö4, ö6, ö10, ö23, ö26, ö34, 7 

Reinforcing s4, s20, s21, s25, s56, s57 5 

Exciting s7, s12, s26, s29, s51 5 

Competitive s27, s32, s39, s40, s59 5 
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about jobs” and the participant S22 said “we learn jobs by playing bingo game”. In addition, 7 

students emphasized that the job bingo was well prepared; 5 students stated that the game was 

reinforcing, exciting and competitive. 

Secondly, students were asked to compare the lessons with games and lessons without games.  

By asking this question, researches wanted to learn the thoughts of the students especially about the 

lessons with games. The data obtained from the students were listed below in two separate tables as 

lessons with games and lessons without games. 

Table 7 

Answers of the Students to the Features of the Lessons with Games 

Answers Students Who Answered f 

Entertaining s1, s2, s3, s4, s5, s6, s7, s8, s11, s12, s13, s14, s15, s16, s17, s18, s19, 

s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, s33, s35, s37, 

s39, s40, s41, s42, s43, s44, s45, s46, s47, s48, s51, s53, s54, s55, s56, 

s57, s58, s60. 

50 

Instructive s2, s3, s4, s6, s7, s8, s9, s10, s11, s12, s14, s15, s18, s19, s21, s23, s25, 

s26, s27, s28, s30, s31, s32, s34, s36, s37, s38, s39, s42, s44, s46, s48, 

s49, s50, s51, s52, s53, s54, s55, s56, s58, s59 

42 

Nice s14, s17, s20, s21, s22, s23, s24, s26, s30, s31, s33, s34, s35, s38, s41, 

s42, s45, s46, s49, s51, s53, s54, s57, s58, s60 
25 

Elating s12, s15, s16, s24, s40, s43, s47, s48, s49, s50, s52 11 

Exciting s3, s7, s17, s18, s22, s23, s27, s30 8 

Time Passes 

Quickly 

s3, s19, s27, s29, s33, s44, 6 

Memorable s7, s55, s58, s59, s60 5 

As seen in Table 7, 50 of the students said that the lessons with games were “entertaining”; 42 

of them said that lessons with games were “instructive” and helped them understand and learn better; 

25 of them said that such lessons were “nice”; 11 of them stated that the lessons with games were 

“elating”; 8 of them were more “excited” in the lessons with games; 6 of them said that “the time 

passed quickly” in these lessons and 5 of them stated that lessons with games were more 

“memorable”. 

Answers of the students about the lessons without games were given in Table 8 below. 38 

students stated that lessons without games were “boring”; 21 students thought that the lessons 

without games were “not fun” and they could not learn better when the lessons were not fun; 17 

students said that they could not learn better in such lessons as they thought that lessons were 

“uninstructive”; 13 students said that the lessons without games were “bad” and “hard to learn”. 
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Students also stated that lessons without games were “not memorable”, “tiring”, “and 

unmemorable” and they “made them unhappy”. 

Table 8 

Answers of the Students to the Features of the Lessons without Games 

Answers Students Who Answered f 

Boring  s2, s3, s6, s8, s10, s11, s12, s13, s15, s16, s17, s19, s22, s24, s25, s26, 

s27, s29, s31, s32, s33, s34, s35, s36, s39, s40, s41, s43, s44, s45, s46, 

s48, s50, s51, s55, s57, ö59, s60 

38 

Not Fun s2, s4, s5, s8, s12, s13, s18, s19, s21, s23, s26, s28, s29, s30, s32, s33, 

s34, s39, s47, s52, s54 

21 

Uninstructive s2, s3, s6, s7, s8, s9, s10, s11, s14, s18, s19, s20, s23, s38, s42, s46, s54 17 

Bad s14, s17, s22, s23, s30, s31, s34, s46, s48, s49, s51, s54, s58, 13 

Hard to learn s15, s18, s25, s30, s31, s38, s51, s52, s55, s56, s57, s59, s60.  13 

Unmemorable s20, s55, s57, s58, s59, s60. 6 

Tiring s13, s16, s17, s39, s43 5 

Making 

Unhappy 

s15, s24, s43, s47 4 

Thirdly, students were asked “Have you learned more easily with this game?”. All the students 

answered “Yes” to this question and stated that the bingo game helped their learning. Students also 

stated their reasons on how the bingo game affected their learning. The explanations of the students 

were given in Table 9 below: 

Table 9 

Answers of the Students to the Third Question 

Answers Students Who Answered f 

Yes  All of the 60 students 60 

It helped me learn 

more easily 

s1, s2, s3, s4, s5, s7, s8, s10, s11, s12, s13, s14, s16, s18, s20, s22, 

s23, s24, s26, s28, s29, s30, s31, s33, s34, s36, s39, s42, s44, s46, 

s48, s57, s58, s60 

34 

I learned with fun s8, s9, s11, s12, s15, s25, s26, s31, s32, s35, s40, s41, s45, s47, s51, 

s52, s54, s56, s57, s59 

20 

I learned new words s13, s16, s17, s19, s21, s27, s28, s49, s54 9 

It was more 

memorable 

s6, s7, s37, s55, s59 5 

I liked learning with 

games. 

s9, s39, s43, s50, s53 5 
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Table 9 showed that job bingo game had a positive effect on students’ learning. 34 students 

stated that “the bingo game helped them learn more easily”; 20 of them said that “they learned with 

fun”; 9 students stated that “they learned new words”; and lastly 5 students each stated that “the 

game was more memorable” and “they liked to learn with games”.  

In order to find out what the students think and whether any changes should be made in the 

game, “In your opinion, should the game be changed? If yes, write with reasons” question was asked 

to the students. Answers of the students were given in Table 10 below: 

While 7 students thought that the game should have been changed, 53 students thought that 

there was no need to make any changes in the job bingo game. According to Table 10, 7 students 

thought that changes were necessary; 4 students wanted the gifts to be changed, 2 students wanted 

less words, 1 student wanted more words and 1 students wanted more gifts. 53 students thought that 

there were no changes needed. These students thought that the game was beautiful as it was (n=20), 

it was fun (n=11), it was well-prepared (n=9), there was nothing to add (n=9) and the game was 

instructive (n=5).  

Table 10 

Answers of the Students to the Fourth Question 

Answers Students Who Answered f 

Yes, it should s4, s7, s9, s12, s13, s43, s46 7 

Gifts could be different s4, s7, s12, s43 4 

There should have been less 

words 

s9, s31 2 

There should have been more 

words 

s12, s13 2 

There should have been more 

gifts 

s13 1 

There should have been gifts 

for every bingos. 

s46 1 

No, It should not  53 

It is beautiful as it is s1, s2, s15, s18, s22, s24, s26, s27, s30, s36, s37, s40, 

s42, s47, s49, s52, s56, s57, s58, s60 
20 

It was fun s8, s11, s16, s20, s23, s24, s25, s48, s50, s53, s56 11 

It was well-prepared s3, s11, s17, s19, s32, s33, s41, s55, s59 9 

There was nothing to add s18, s23, s35, s37, s39, s40, s45, s48, s54 9 

It was instructive s11, s14, s25, s39, s50 5 
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Teacher’s Opinions about the Job Bingo Game: The semi-structured interview with the 

teacher included 9 questions. The researchers aimed to find different perspectives of the teacher, who 

observed the students from the beginning to the end of the game, about the bingo game by asking 

these questions. Open-ended questions were prepared to get the teacher’s views on the game. 

First of all, “How were the motivations of the students” question was asked to the teacher. As 

a reply to this question, he said, “When I told the students that we were going to play bingo, they all 

shouted ‘Yay!’ in unison.  Then, I explained the rules of the game stating that the game was adapted 

to jobs and different from the bingo game we knew. Each student drew their own bingo cards without 

looking at the front of the page. They started the game with great enthusiasm. Students were very 

happy while playing. They were eager to pull their gifts out of the surprise box when they did the first 

bingo, especially when they closed jobs on their bingo cards one by one. Students carefully followed 

the explanations of the jobs on the screen and concentrated on the game with determination to finish 

the game first. It was a very enjoyable game” and stated that the students were pleasant and excited 

from the beginning to the end of the bingo game. 

When asked “Was the job bingo game suitable with students’ level?” to check whether the 

game was suitable for their level, the teacher said “Since the bingo game was a game students played 

with their families, they quickly adapted to the game without having any trouble understanding the 

rules. Although some students had difficulty in understanding the job in the pictures, they managed 

to find the right one when they focused a little more. In my opinion, the job bingo game was a suitable 

game for their level in terms of its being about jobs which was included in the curriculum of fourth 

grade in primary school” and stated that game was suitable for their level.  

Then, “Do you think the game was effective for vocabulary acquisition?” was asked to the 

teacher to learn the effect of the game on students’ vocabulary acquisition. The teacher answered “In 

the job bingo game, every student got a bingo card having pictures of 12 different jobs. As the game 

included a total of 30 jobs, the pictures of the jobs on each student’s card were mostly different. 

Students tried to keep their pronunciation in mind by listening to the explanation of the job carefully, 

as they knew they had to count the names of the jobs correctly in order to win a gift. Except for a few 

students, all the students who did bingo were able to count the names of the jobs at that time” and 

stated that the topic chosen for the game attracted the attention of the students, so that they learned 

more easily in the acquisition of the target words. 
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Next, “Would you use this bingo game for vocabulary acquisition?” question was asked to the 

teacher. In response to this question, he said “The job bingo game increased students’ interest in the 

lesson. Therefore, I can adapt the bingo game to lessons in different subjects and classes.” And stated 

that this game could also be used in teaching vocabulary.  

Following that, “Do you think the game has changed the classroom atmosphere?” question 

asked to find out whether the game had any positive or negative effects on the classroom atmosphere. 

The teacher said “I can say that it definitely has. During the bingo game, all of the students focused 

on the pictures of the jobs on their bingo cards and were eagerly awaiting when their jobs would 

appear on the screen. The possibility of winning a surprising gift if the jobs were pronounced 

correctly in the first bingo also aroused the students’ curiosity. While the first student making bingo 

was pulling his gift card out of the surprise box, I felt the gaze of many students wishing to be in that 

student’s position. The students who could not count the jobs in the first bingo were given another 

chance to receive surprise gifts by counting the names of the jobs correctly when one of the other two 

rows were completed. They were determined to keep the names of the jobs in their mind and 

pronounce them correctly to receive the gifts” and stated that the game allowed them to have fun and 

learn while having fun. 

Then, “How did the first and last finishers act during the game?” question was asked to the 

teacher. He said “All the students enjoyed the game. Especially at the beginning of the game, they 

were curious about which of their friends would do bingo first and receive the surprise gift. All the 

other students looked at the first bingo student enviously. I could clearly see the desire in their eyes. 

As the bingo game continued, students started to do the bingo one by one and received their gifts. 

However, the students, who could not do bingo because of not completing a row in their bingo cards, 

started to become even more impatient. But fortunately, towards the end of the game, they were able 

to close their jobs and do their bingos. The student who finished first in the game was so happy. He 

kept jumping happily until the end of the game saying “I won”. Actually, we did not make a ranking 

as first, second or third in the game, but since the students were in competition with each other, I did 

not want to overshadow their joy, they had fun and were happy” and stated that especially the students 

who finished early were much happier and they acted like as if they won the race.   

Next, “How were the students’ attitudes towards the game?” was asked to the teacher to learn 

the positive-negative attitudes of the students towards the game. As a reply to this question, he said 

“The students had no difficulty in adapting to the game as they were familiar with the bingo game. 
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Only some students who saw that there were some jobs they did not know before on the bingo card 

were a little uneasy, but they got used to playing when they started to find the jobs in their boards. 

And also they wanted to play one more time when the game finished, which meant a lot for me” and 

stated that students did not have difficulty in playing the job bingo game similar to the bingo game 

they were familiar with and they only had some difficulties in finding some of the jobs they did not 

know. 

Lastly, “Do you think the game affected students’ exam results positively?” was asked to the 

teacher to find out whether the game had any positive or negative results on the exam results of the 

students. The teacher said “While the students were playing the bingo game, they started to learn the 

names of the jobs one by one without realizing it. In the pre-test applied before game started, many 

students said that they did not understand the questions and they answered them without knowing the 

answers, and it took a little longer for them to finish the test. However, at the end of the game, the 

pre-test was applied as a post-test. Students solved the questions more quickly and confidently and 

the results of the post-test showed that they understood the subject” and stated that though students 

had some difficulties while solving the pre-test, they did not have difficulty in the post-test after the 

job bingo game and they were more successful in the post-test than pre-test. 

Discussion and Conclusion 

According to the results of the research, the student both enjoyed and learned the “jobs” more 

easily with the job bingo game. The significant relationship between the pre-test results and post-test 

results showed that the game had a positive effect on students’ learning. This result supports many 

previous studies on the effect of games on learning English (Işık and Semerci, 2016; Dervişoğulları, 

2008; Kalaycıoğlu, 2011; Demirci, Hamzaçebioğlu and Arslan, 2021; Demirci and Olur, 2018; 

Demirci and Çınar, 2022; Tosuncuoğlu, 2014; Kocaman and Cumaoğlu, 2014; Bulut and Boz, 2016; 

Akkuzu, 2015).  

In the study, it was seen that students had a positive attitude towards the bingo game and it was 

concluded that their success increased concordantly. Students playing the job bingo game thought 

that the game was fun, instructive and catchy; they had fun while playing game and learned while 

having fun. This result supported the studies of ‘Coco et al. (2001)’ and ‘Wahyuni and Syafei (2016)’. 

Wahyuni and Syafei (2016), who studied the bingo game, stated that the bingo game motivates 

students during the learning phase and it would be beneficial to use it especially in vocabulary 
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teaching (Wahyuni and Syafei, 2016). Based on these findings, it was concluded that it would be 

beneficial to use educational games while teaching vocabulary in a foreign language.  

As a result, considering both the pre-test and post-test results of the students, the data obtained 

from the game evaluation questionnaire, the data obtained from the attitude scale, and the opinions 

obtained from the teacher participating in the research, the professional bingo game "Jobs" in the 4th 

grade curriculum was positively effective in the teaching of the subject, and after the game, the 

students were more willing and motivated, and because they saw what they learned while having fun, 

they were more willing to teach with the game. It is thought that by adapting the said bingo game to 

different subjects, it can be used in teaching vocabulary and it will affect learning positively. 

The results of the study showed that the job bingo game helped the lesson be more enjoyable 

and easy to understand. The results showed that the game had a positive effect on students’ learning. 

These results support many previous studies on the effect of games on learning English (Işık and 

Semerci, 2016; Dervişoğulları, 2008; Kalaycıoğlu, 2011; Demirci, Hamzaçebioğlu and Arslan, 2021; 

Demirci and Olur, 2018; Demirci and Çınar, 2022; Tosuncuoğlu, 2014; Kocaman and Cumaoğlu, 

2014; Bulut and Boz, 2016; Akkuzu, 2015).  

The study showed that students had a positive attitude towards the bingo game and it was 

concluded that their success increased concordantly. Students playing the job bingo game thought 

that the game was fun, instructive and catchy; they had fun while playing game and learned while 

having fun. This result supported the studies of ‘Coco, Woodward, Shaw, Cody, Lupton and Peake 

(2001)’ and ‘Wahyuni and Syafei (2016)’. Wahyuni and Syafei (2016), who studied the bingo game, 

stated that the bingo game motivates students during the learning phase and it would be beneficial to 

use it especially in vocabulary teaching (Wahyuni and Syafei, 2016).  

Recommendations 

Based on these findings of this research, it was concluded that it would be beneficial to use 

educational games while teaching vocabulary in a foreign language. As the students both enjoyed the 

game activity and learned more easily, it is suggested that lessons can be more enjoyable when more 

audio-visual materials and game activities are used. By doing so, it will enable students to participate 

actively in the learning – teaching process. It should be taken care to ensure these games and materials 

are appropriate for the levels of the students and achivements, and that they will arouse students’ 

curiosity and attract their attention. Classroom and branch teachers should be trained on preparing 

materials and games that will attract students’ attention in lessons.  
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In-service training should be given to the teacher on what the game learning approach is and 

how it can be used in lessons. Additionally, students and parents should be informed about this 

approach. It should not be forgotten that the more fun and attractive the lessons are, the more effective 

learning will be. 

The number of experimental studies on the game learning approach in our country is few. With 

this study, an exemplary application of the game learning approach was made and positive changes 

were observed in students’ attitudes and achievements towards the game activity. Activities similar 

to this study should be carried out in different schools, education levels and different lessons. 
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