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Table 1. The Thinking Styles and its Properties on the Mental Self-government Theory 

Dimensions Thinking Styles Properties

Functions 

Legislative 

Legislative individuals like to decide what and how to do by themselves more than to be told 
(Sternberg, Grigorenko & Zhang, 2008).  
They like to create their own rules, and they choose not configured problems and the works 
which require creative strategy (Duru, 2004; Cubukcu, 2004).  
This thinking style is focused on creativity, planning, designing and formalizing (Fer, 2005).

Executive 

Executive individuals like to be involved in guided works that has ordinated policies 
(Sternberg, Grigorenko & Zhang, 2008).  
They like to work properly to the procedure.  
Implementation and take action are weighted. They choose to follow the rules that 
established by them or the others (Duru, 2004; Cubukcu, 2004).  

Judicial 
They like reviews, comment on someone’s opinion and identify the strong and weak sides of 
others. 
They are judgmental, evaluating and comparing oriented (Cubukcu, 2004).  

Forms 

Hierarchic 

Hierarchic individuals tend to give importance to the assignments, situations and projects 
that enables to create targets gradually. (Sternberg, Grigorenko & Zhang, 2008).   
They prioritizing a many jobs and they work giving them a priority. They prefer to be 
systematic and in order (Cubukcu, 2004; Bulus, 2006) 

Oligarchic 

They tend to give importance to the assignments, project and situations that enables to work 
with different opinions or to the equally important works with multiple sides and targets 
(Sternberg, Grigorenko & Zhang, 2008).  
They like to work on different type of works in the given time but they suffer to give priority 
to the works (Cubukcu, 2004; Duru, 2004). 

Local 

They tend to give importance to the assignments, project and situations that enables them to 
focus only one thing or angle. They prefer to finish the job that they have first before starting 
the other one (Sternberg, Grigorenko & Zhang, 2008).  
Local thinkers like to give their whole energy to the job they have and finish it at once.

Anarchic 

Anarchic individuals tend to not being systematic, approaching the subject disorderly and 
not to attach anything.  
They focus on the works that not causing any worry, flexible and comfortable. They have the 
great potential for creative solutions (Cubukcu, 2004; Bulus, 2006). 

Levels 

Monarchic 

The individual who has this style like the assignments which requires a great attention on the 
deep details and they like following those details (Sternberg, Grigorenko &Z hang, 2008).  
They enjoy working as concentrated to the details. 
They prefer to struggle with concrete problems (Cubukcu, 2004; Sternberg & Zhang, 2005; 
Bulus, 2006). 

Global 

They interest with the great ideas but sometimes they lost the connection with the details. 
They see the forest but they can ignore the trees (Sternberg, Grigorenko & Zhang, 2008).  
The individual who has Global thinking style tend to pay attention to the whole and theoretic 
idea (Duru, 2004; Sternberg & Zhang, 2005; Bulus, 2006).

Extents 

Liberal 

Liberal individuals are tending to give importance to the assignments, project and situations 
that consists maximum changes, cross-border of the procedures and the existing rules. They 
can prefer the change for nothing even if there is no need for a change (Sternberg, 
Grigorenko & Zhang, 2008).

Conservative 

They tend to give importance to the assignments, project and situations that requires strict 
obey to the procedures and the existing rules. The individual who has this style care to keep 
the change minimum level and they avoid the ambiguity (Sternberg, Grigorenko & Zhang, 
2008).  
They prefer to stay connected to the existing rules on the works that they have (Sternberg & 
Zhang, 2005; Bulus, 2006). 

Tendencies 

External 

This type of individuals is typically external and they prefer working with others (Sternberg, 
Grigorenko & Zhang, 2008).  
They enjoy the works that enables the improvement of relations between people. They show 
effort to work like that way (Sternberg & Zhang, 2005).

Internal 
They are typically internal and mostly they do not like being in a group and they prefer 
working alone (Sternberg, Grigorenko & Zhang, 2008). They enjoy working alone 
(Sternberg & Zhang, 2005; Bulus, 2006).

Individual differences always awake great interest in the education phycology. That is why there is a lot of study in the 
literature about individual differences like learning styles and thinking styles (Betoret, 2007). When the studies about 
the thinking styles are examined, it is seen that there are studies which consists of the thinking styles of teachers, 
candidate teachers and students (Zhang, 2004; Bulus, 2005; Artut & Bal, 2008; Balgalmıs, 2006; Basol & Turkoglu, 
2009; Yıldızlar, 2010). Similarly, it is seen that there are also studies about using the technology in education by the 
teachers and candidate teachers who has Technological Pedagogical Content Knowledge related to their sufficiency 
(Kurt & Akkoc, 2008; Selim, Tatar & Oz, 2009; Erdogan, 2010; Erdogan & Sahin, 2010; Kaya, Emre & Kaya, 2010; 
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Bozkurt & Cilaydaroglu, 2011; Mutluoglu & Erdogan, 2016). Also there is a need to know that which thinking style is 
related to which TPACK level for the teaching-learning process. That is why, it is very important that knowing and 
taking precaution about the deficiencies or uses of the technology, content and pedagogical knowledge that every 
teacher should require is coming from which thinking style. 

1.2 Aim of the Study 

The aim of this study is evaluating the Technological Pedagogical Content Knowledge (TPACK) of the candidate 
elementary mathematics teachers, identifying the thinking styles of the same teachers and examining the correlations of 
them. For this purpose, the following questions are asked; 

a) Is there any relation between the thinking styles and TPACK levels of the candidate mathematics teachers? 

b) Are thinking styles predict the TPACK levels of the candidate mathematics teachers? 

2. Method 

2.1 Method of the Study 

Basic studies are done to examine the correlation, to develop new methods and briefly to add new information to the 
existing science knowledge (Kaptan, 1991). This study is a basic study that searching if there is a relation between 
thinking styles and TPACK levels of the candidate mathematics teachers and if there is, what kind of a relation it is.  

2.2 Study Group 

This study relied on 288 students from 3rd and 4th level of the Department of Elementary Mathematics Education in 
Education Faculty of Selcuk University at 2010-2011 academic year spring term. These students were chosen because 
they get the necessary content, formation and technological knowledge during their study period.  

2.3 Data Collection Tool 

On this study “Technological Pedagogical Content Knowledge Scale” used for technological pedagogical content 
knowledge and “Sternberg-Wagner Thinking Styles Scale” used for thinking styles as data collection tools. 
Technological Pedagogical Content Knowledge Scale is a scale that 5-ponit Likert type formed with totally 47 items 
which is under the 7 basic dimensions. The scale is adapted to Turkish by Sahin (2011), and validity and reliability of it 
has proved. The answers on the 5 Likert type are as “1=not a clue”, “2=I know a little”, “3=I know intermediate”, “4=I 
know at a good level” and “5=I know at a very good level”. The sub-dimensions on the scale are technological 
knowledge (TK), pedagogical knowledge (PK), content knowledge (CK), technological pedagogical knowledge (TPK), 
technological content knowledge (TCK), pedagogical content knowledge (PCK) and technological pedagogical content 
knowledge (TPACK). The alpha coefficient of internal consistency is found at 0.96 as a result of this scale after applied 
to the study group. Sternberg-Wagner Thinking Styles Scale is adapted to Turkish by Bulus (2006) and it is a scale that 
7-point Likert type with 65 items and 13 sub-dimensions. The answers are on this scale as “1=it is not appropriate”, 
“2=not very appropriate”, “3=a little appropriate”, “4=fairly appropriate”, “5=appropriate”, “6=very appropriate” and 
“7=totally appropriate”. The sub-dimensions of this scale are legislative thinking styles, executive thinking style, 
judicial thinking style, hierarchic thinking style, oligarchic thinking style, local thinking style, anarchic thinking style, 
monarchic thinking style, global thinking style, conservative thinking style, liberal thinking style, external thinking style 
and internal thinking style. The alpha coefficient of internal consistency is found at 0.93 as a result of this scale after 
applied to the study group. 

2.4 Data Analysis 

The SPSS program is used for analyzing the data gathered from the scales. To examine if there is a relation between 
thinking styles and TPACK level of the candidate mathematics teachers and if there is, what kind of a relation is it, 
Pearson’s correlation coefficient and stepwise regression technique is used.  

3. Results 

First of all, the relation between the TPACK levels and thinking styles of the candidate teachers is examined at this 
section. The correlation values from the analysis are given on the Table 2.  

When Table 2 is examined, it is seen that the correlation is high between TPACK levels and legislative, judicial, 
hierarchic, anarchic, monarchic, internal and liberal thinking styles.  

Multiple regression technique is applied to examine if thinking styles are predicting the TPACK levels of candidate 
mathematics teachers or not. Which thinking style is predicting which of the seven TPACK component is given on the 
following respectively.  
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Table 2. The correlation values between the Thinking Styles and TPACK Levels 

 TK CK PK PCK TPK TCK TPACK 
Legislative -,15* -,21** -,24** -,26** -,17** -,20** -,21** 
Executive -,07 -,29** -,18** -,16** -,11 -,18** -,16** 
Judicial -,15*  -,29** -,31** -,29** -,20** -,28** -,27** 
Local -,05 -,15* -,10 -,09 -,03 -,08 -,06 
Hierarchic -,17** -,28** -,35** -,29** -,19** -,19** -,21** 
Oligarchic -,06 -,23** -,21** -,18** -,17** -,11 -,18** 
Anarchic -,16**  -,15** -,27** -,21** -,21** -,20** -,19** 
Global  ,07 -,01 ,03 ,02 ,01 ,01 ,01 
Monarchic -,16** -,16** -,26** -,19** -,24** -,18** -,23** 
Internal  -,18** -,16** -,28** -,31** -,24** -,18** -,23** 
External  -,14* -,12* -,09 -,08 -,08 -,07 -,09 
Liberal  -,21** -,25** -,32** -,33** -,22** -,18** -,23** 
Conservative  ,03 ,03 ,17** ,13* ,04 ,02 ,04 

*: p<.05; **: p<.01 

Table 3. Multiple Regression Analyze Results Related with Predicting Technological Knowledge   
Model a R R2 Std. Err. F T p

1 0.214
b
 0.046 9.629 13.726 30.160 0.000

a: dependent variable: Technology  
b: predictor: Liberal  

According to Table 3, it is seen that there is a low and meaningful relation between technology and liberal thinking 
styles, R=0.214, R

2

=0.046, F=13.726. Liberal thinking style is predicting the technological knowledge with 0.05 ratio. 
Liberal thinking style is explaining the %5 of variance belonging to technological knowledge.  

Table 4. Multiple Regression Analyze Results Related with Predicting Content Knowledge   

Modela R R2 Std. Err. F T p
1 0.286b 0.082 3.314 25.486 34.991 0.000
2 0.336c 0.113 3.264 18.134 32.367 0.000
3 0.359d 0.129 3.240 14.038 26.689 0.000
4 0.377e 0.142 3.221 11.730 26.805 0.000

a: dependent variable: content knowledge 
b: predictor: executive 
c: predictor: executive, judicial  
d: predictor: executive, judicial, hierarchic  
e: predictor: executive, judicial, hierarchic, oligarchic 

When Table 4 is examined, it is seen that executive thinking style is predicting the content knowledge alone by 0.08 
ratio; executive, judicial, hierarchic and oligarchic thinking styles are predicting it together by 0.14 ratio. While 
executive thinking style is explaining the %8 of variance belonging to content knowledge; executive and judicial both 
are explaining %11 of it; executive, judicial and hierarchic three of them are explaining %13 of it and executive, judicial, 
hierarchic and oligarchic four of them are explaining %14 of it. 

Table 5. Multiple Regression Analyze Results Related with Predicting Pedagogical Knowledge   

Modela R R2 Std. Err. F T p
1 0.348b 0.121 3.829 39.332 36.756 0.000
2 0.394c 0.155 3.760 26.215 32.991 0.000
3 0.418d 0.175 3.723 20.070 27.119 0.000
4 0.454e 0.206 3.658 18.405 19.302 0.000
5 0.448f 0.200 3.665 23.733 20.429 0.000
6 0.466g 0.217 3.633 19.637 20.241 0.000

a: dependent variable: pedagogical knowledge 
b: predictor: oligarchic 
c: predictor: oligarchic, liberal  
d: predictor: oligarchic, liberal, monarchic 
e: predictor: oligarchic, liberal, monarchic, conservative 
f: predictor: oligarchic, monarchic, conservative 
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g: predictor: oligarchic, monarchic, conservative, hierarchic  

According to Table 5, oligarchic thinking style predicting the pedagogical knowledge alone by 0.12 ratio; oligarchic, 
monarchic, conservative and hierarchic thinking styles are together by 0.22 ratio. While oligarchic thinking style is 
explaining the %12 of variance belonging to pedagogical knowledge; oligarchic and liberal thinking styles both are 
explaining %15 of it; oligarchic, liberal and monarchic three of them are explaining %17 of it; oligarchic, liberal, 
monarchic and conservative four of them are explaining %21 of it; oligarchic, monarchic and conservative three of 
them are explaining %20 of it; oligarchic, monarchic, conservative and hierarchic four of them are explaining %22 of it.  

Table 6. Multiple Regression Analyze Results Related with Predicting Pedagogical Content Knowledge 
Modela R R2  Std. Err. F T p

1 0.328b 0.108 4.177 34.496 36.498 0.000
2 0.371c 0.138 4.113 22.763 33.373 0.000
3 0.389 d 0.151 4.088 16.849 32.698 0.000

a
: dependent variable: Pedagogical Content Knowledge  

b
: predictor: Liberal 

c
: predictor: Liberal, internal  

d
: predictor: Liberal, internal, oligarchic 

According to Table 6, liberal thinking style predicting the pedagogical content knowledge alone by 0.11 ratio; liberal, 
internal and oligarchic thinking styles are together by 0.15 ratio. While liberal thinking style is explaining the %11 of 
variance belonging to pedagogical knowledge; liberal and internal thinking styles both are explaining %14 of it; liberal, 
internal and oligarchic three of them are explaining %15 of it. 

Table 7. Multiple Regression Analyze Results Related with Predicting Technological Pedagogical Knowledge 
Modela R R2 Std. Err. F T p

1 0.237b 0.056 3.034 17.085 26.244 0.000
2 0.288c 0.083 2.999 12.932 21.358 0.000

a: dependent variable: technological pedagogical knowledge  
b: predictor: internal  
c
: predictor: internal, monarchic 

When Table 7 is examined, it is seen that internal thinking style is predicting the pedagogical technological knowledge 
alone by 0.06 ratio; internal and monarchic thinking styles are predicting it together by 0.08 ratio. While internal 
thinking style is explaining the %6 of variance belonging to technological pedagogical knowledge; internal and 
monarchic thinking styles both are explaining %8 of it. 

Table 8. Multiple Regression Analyze Results Related with Predicting Technological Content Knowledge 
Modela R R2 Std. Err. F T p

1 0.248b 0.081 2.894 25.093 26.740 0.000
a: dependent variable: technological content knowledge

  

b: predictor: judicial 
According to Table 8, judicial thinking style predicting the technological content knowledge by 0.08 ratio. Judicial 
thinking style is explaining the %8 of variance belonging to technological content knowledge.  

Table 9. Multiple Regression Analyze Results Related with Predicting Technological Pedagogical Content Knowledge 
Modela R R2 Std. Err. F T p

1 0.273b 0.075 3.577 23.025 27.929 0.000
2 0.309c 0.095 2.542 15.030 24.635 0.000

a: dependent variable: technological pedagogical content knowledge 
b: predictor: judicial  
c: predictor: judicial, internal  

According to Table 9, judicial thinking style predicting the technological pedagogical content knowledge alone by 0.08 
ratio; judicial and internal thinking styles are predicting it together by 0.10 ratio. While judicial thinking style is 
explaining the %8 of variance belonging to technological pedagogical content knowledge; judicial and internal thinking 
styles both are explaining %10 of it. 

4. Discussion 

What kind of a relation is there between thinking styles and TPACK levels of the candidate mathematics teachers and 
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which thinking styles are predicting the seven knowledge levels of the technological pedagogical content knowledge are 
examined in this study. The findings gathered from seven sub-dimensions of technological pedagogical content 
knowledge are evaluated in this section.   

According to results of this study, it is found out that the candidate teachers who have liberal thinking styles have more 
technological knowledge. Liberal individuals are tending to give importance to the assignments, project and situations 
that consists maximum changes, cross-border of the procedures and the existing rules (Sternberg, Grigorenko & Zhang, 
2008). It can be said that because the candidates who have liberal thinking styles are more open to the changings and 
innovations, their technological knowledge level is higher and they can use technology better to create something.  

It is known that executive individuals are tending to give importance to working by rules with the assignments and 
procedures that have structural integrity (Sternberg, Grigorenko & Zhang, 2008). The other result gathered from this 
study is showing us that the executive candidate teachers who like to work with procedures on the works that includes 
regular guidelines are predicting the content knowledge with higher level which requires same order and complete 
experience. It can be said that this result is come up because both are having the same order and principles. In addition 
to that, judicial, hierarchic and oligarchic thinking styles are predicting the content knowledge with different ratios. It is 
known that while oligarchic candidate teachers are tending to give importance to assignments that requires being done 
progressively, the judicial candidates are tending to give importance to the ones that requires evaluation, analyze, 
comparison and distinction (Cubukcu, 2004; Sternberg, Grigorenko & Zhang, 2008). There is also a stage in 
mathematics content knowledge specifically. Ultimately mathematics’ subjects are the subjects that require to be built 
on each other. It is impossible to learn something without knowing the other things and impossible to discover whole 
mathematics without any comparison or connection. So it can be said that to have good mathematics content knowledge, 
a structural integrity, evaluation and making connection between each subjects by progressing incrementally are 
necessary.  

Pedagogical knowledge is a teacher’s deep knowledge about the methods, implementations and learning processes 
which includes aims, targets and values of education (Mishra & Koehler, 2006). One other findings of this study is that 
the most effective thinking style on pedagogical knowledge is hierarchic thinking style and besides that liberal, 
oligarchic and monarchic thinking styles are predicting the pedagogical knowledge with certain ratios. One of the 
important specialty that teachers should have is preparing the teaching process appropriate and effective way. For that 
the teacher should analyze the environment, students and time very well and identify the appropriate methods and 
techniques by taking into consideration of them. When the mathematics subjects considered, the plans should be done 
incrementally from the easy one to the hard one in order of subjects, formulas and information of topics that 
complement each other; if there are deficiencies places, repetition must be done to renew the old knowledge. After that 
the implementation of the decided process starts. Here according to our constructivist education system students should 
be evaluated personally not generally and the methods should be identified which the students can be most active. Of 
course for that teachers should keep pace with the changes as the century requires and keep away from the conservative 
thinking types and be with the liberal thinking types. So we can say that when you consider the content of the 
pedagogical knowledge, hierarchic, liberal, oligarchic and monarchic thinking styles are affecting this kind of 
knowledge with high level.  

Pedagogical content knowledge is the knowledge about how pedagogy and content unite in an effective way (Shulman, 
1986). The findings from the results of the study show that the most effective thinking style on the pedagogical content 
knowledge is liberal thinking style. Besides that, internal and hierarchic thinking styles are predicting the pedagogical 
content knowledge with a high ratio. It can be said that liberal thinking individuals know better how they will plan the 
lesson according to subject’s content than the other individuals who has different thinking styles. Also the other two 
thinking styles played an important role for explaining the pedagogical content knowledge. Independent from these 
results, it can be said that the individuals who likes to work alone and works progressively on a subject with an order 
and principle are going to be good teachers on sharing their knowledge. As it is seen on the above findings that 
hierarchic thinking style is effective both on the pedagogical knowledge and content knowledge already.  

Technological pedagogical knowledge is an understanding that how teaching changes when certain technologies used 
certain ways. This includes knowing the relationship between appropriate pedagogical designs, strategies and contents, 
benefits and limitations of the fields that some technological tools used (Mishra & Koehler, 2009). Most of the 
technological tools have an easy usage with their visuality and speeds on the mathematics subjects. But here the 
important thing is to make the integrity between the level of learner and the method to be used according to its structure. 
In our study, when we look at the thinking styles that effective on this knowledge level, we see internal and monarchic 
thinking styles. It can be said that technological pedagogical knowledge level improves depending on the individuals’ 
own studies and improvement. Because technological pedagogical knowledge requires to know yourself, take a step 
after examining the cases one by one, analyzing the subjects well and be aware of what you can. That is why, it can be 
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said that internal and monarchic thinking styles are explaining the technological pedagogical knowledge with an 
important scale.  

Technological content knowledge states the information about how technology can be used to find the new ways of the 
scope of learning (Niess, 2005). The findings from the results of the study show that the most effective thinking style on 
the technological content knowledge is judicial thinking style. That means a part of the technological content 
knowledge is explained by judicial thinking style. The abstract mathematics subjects which is hard to learn by students 
can be teach more easily with a good level of technological knowledge and also with this knowledge it may have been 
open a door to new subjects and different formulas. Because before the operations, individuals need to understand the 
content, picture this in his mind and examine it. Some of the computer algebra systems that we use frequently in these 
days are giving the analyzed, modeling and generalizing opportunities to the teachers by doing these operations swiftly. 
It is known that the judicial individuals giving importance to the judging the existing rules, comparing and analyzing the 
cases and evaluating the rules and procedures (Sternberg, Grigorenko & Zhang, 2008). That is why, it can be said that 
judicial thinking style is explaining a part of the technological content knowledge.  

Technological pedagogical content knowledge which occurred from the relation between content, pedagogy and 
technological knowledge is forming the basics of a meaningful and sufficient teaching based on technology. 
Technological pedagogical content knowledge is seen as an organizing structure to progress the education technology 
development programs for teachers. At the end of this study, it is seen that the most effective thinking style to explain 
this knowledge level is judicial thinking style. That means a part of the technological pedagogical content knowledge is 
explained by judicial thinking style. Also internal thinking style is predicting this type of knowledge. According to this 
result, it can be said that the candidate teachers who gives importance to judging different opinions, comparing and 
analyzing the facts, examining the rules and procedures and likes to work independent has a higher level knowledge on 
the technological pedagogical content knowledge which is the interaction of three types of knowledge.  

5. Conclusion and Recommendations 

According to the result of the study, it is seen that the thinking styles of the candidate teachers and their technological 
pedagogical content knowledge levels are related with each other. It was determined that the following thinking styles 
are effective predictors on the following knowledge; liberal thinking style is on the technological knowledge; judicial, 
executive, hierarchic and oligarchic thinking styles are on the content knowledge; liberal, internal and oligarchic 
thinking styles are on the pedagogical content knowledge; internal and monarchic thinking styles are on the 
technological pedagogical knowledge; judicial thinking style is on the technological content knowledge; judicial and 
internal thinking styles are on the technological pedagogical content knowledge. And it concluded that liberal, judicial 
and hierarchic thinking styles are the best explaining thinking styles of the dimensions of technological pedagogical 
content knowledge. 

Following recommendations are done according to the finding of the study: 

1. Pedagogy lessons should be on the programs of candidate teachers every year, not just on the last year.  

2. The following skills should be given to the candidate teachers; knowing which thinking style they are using 
more, being more flexible on the thinking styles and changing the not enough effective thinking styles on the 
technological pedagogical content knowledge with the more effective and functional ones.  

3. For having the more successful and qualified teachers, educational institutions should give space to the ones 
with the liberal, judicial and hierarchic thinking styles instead of the other thinking styles which are less related 
with the technological pedagogical content knowledge.  

4. Every individual has its own thinking style. The teaching environments should be organized by taking the 
different type of thinking styles every individual has on the teaching-learning process into consideration. 
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