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Abstract 

Pedagogical Content Knowledge (PCK) has a very important impact on designing and 

implementing the teachers' teaching at schools. Therefore, in the current situation, development 

and efficiency of this knowledge, its relationship with the quality of education and its impact 

on the learning processes should be carefully examined. The purpose of this research was 

developing a scale for measuring the PCK of primary education student-teachers and 

determining its validity. It was a descriptive study. The research population included all 

primary education student-teachers of Farhangiān University, from which 203 students (120 

females and 83 males) were selected as the research sample. They filled out the online 

questionnaire. First, the components of the scale were extracted through reviewing the related 

literature. Then, in order to determine the correlation among the components and also 

determining the validity of the scale, Pearson correlation coefficient and confirmatory 

factor analysis were used. Also, Chronbach's alpha was used to examine its reliability (α = 

0.90). Findings showed that there was a positive and significant correlation among the 

components of the scale and the scale has an acceptable content validity. The construct validity 

of the scale was determined using exploratory factor analysis by principal components method. 

Finally, the scale was determined as having three main components of knowledge of 

curriculum, knowledge of learner and knowledge of teaching strategies. So, it could be 

concluded that the PCK scale has appropriate validity in the Iranian society and it could be 

used in the organizational situations and research related to the PCK. 

Keywords: Testing, Validation, Pedagogical Content Knowledge (PCK), Primary Education 

Student-Teachers, Confirmatory Factor analysis 

 

Introduction 

To achieve the learning objectives in accordance with the national curriculum, teachers have 

an important role in shaping students' learning processes. Bransford et al. (2000) believe that 

teachers are the key to enhancing students' learning at schools and the main determinant of 

educational performance and students' learning outcomes (Quoted from Darling-Hammond, 

2000; Schleicher, 2016). Hence, teachers need a variety of professional resources for teaching. 

Research studies have shown that teachers' knowledge about different dimensions of education, 
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learning, and learner has an important effect on their professional skill and qualification, 

effective teaching, and the quality of education (Baumert et al., 2010; Hill et al., 2008). 

Teacher training centers are among the centers that play an essential role in shaping 

teaching knowledge, skills, and ethics. Thiessen (2000) emphasizes three main trends in 

teacher training programs: effective behavior, reflective activities, and professional knowledge. 

According to Thiessen, the final trend, professional knowledge, is the most important and 

promising trend for teacher training programs. Teaching as a knowledge is at the center of this 

trend and it includes subject knowledge and practical knowledge (reported from Verloop, 

2001). 

As a result, one of the important goals of teacher training in many countries of the world 

is to expand and grow the knowledge and qualifications of pre-service teachers (Cochran & 

Villegas, 2016; European Commission, 2013). Teachers' professional qualification could be 

defined as "what teachers need to do their job successfully throughout their career" (Biomeke 

et al., 2008). Experts have consensus on the multidimensional nature of teachers' professional 

qualification, including the cognitive aspects (professional knowledge) and the emotional-

dynamic aspects (professional beliefs and motivational orientations) (Baumert & Kunter, 2013; 

Biomeke, 2017).  

The significant role of pre-service teacher training programs in preparing qualified teachers 

is almost an undisputed issue in the teacher education literature (Smith, 2005). Through these 

programs, teachers take the first steps towards professionalism (Freeman & Johnson, 1998; 

Smith, 2005), gain more confidence in teaching well (Darling-Hammond, 2002), and expand 

the domain of their knowledge base (Akbari & Dadvand, 2011). 

The fundamental changes that took place in the direction of teacher training programs 

during the last two decades of the twentieth century have more complicated the important task 

of teacher educators (Freeman, 2002). Before the mid-1970s, the product-process approach 

was used to educate teachers, supporting the idea that teachers should learn a set of 

predetermined behaviors with predictable learning outcomes to increase students' achievement 

(Freeman & Johnson, 1998). In such a context, the role of a teacher educator was to transfer 

personal and specialized knowledge to volunteers of teaching profession (Kumaravadivelu, 

2012). However, when this traditional approach was replaced by a debate approach (Freeman, 

2002), volunteers of teaching profession were referred to as "active and thoughtful decision-

makers" (Borg, 2003) who used their previous experiences as a "student" to conceptualize 

teaching (Lortie, 1975), and this led to increasing the interest in teachers' beliefs (Pajares, 

1992) and their recognition (Borg, 2003; Feryok, 2010). Therefore, teachers use their own 

knowledge when teaching in the classroom, and this knowledge has manifestations, rooted in 

the thematic demands while teaching. This knowledge is not something that could be easily 

answered by knowing how much one should specialize on that topic. Rather, it includes 

different dimensions of before, while, and after teaching qualifications (Mortazi & Gooya, 

2014).  

Researchers differentiate teacher knowledge into different areas (Baumert et al., 2010; 

Shulman, 1987; Tatto, 2012). The areas and categories of teacher knowledge that teachers 

should have were first introduced by Shulman (1986, 1987). Shulman (1987) identifies seven 

areas for teacher knowledge: 1. content knowledge 2. pedagogical general knowledge, 

including class management and organization 3. curriculum knowledge, including materials 
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and programs 4. learners' knowledge and their characteristics 5. pedagogical areas' knowledge 6. 

pedagogical purposes knowledge, objectives, values, and their philosophical and historical 

foundations 7. PCK. However, most contemporary research focuses mainly on content 

knowledge, pedagogical knowledge, and PCK (Baumert & Kunter, 2006). Schulman considers 

PCK as the most powerful knowledge. From Schulman's point of view, PCK is a combination 

of educational knowledge and content knowledge relevant to the teacher. It helps him/her to 

streamline the teaching content as students' learn (Shulman 1987). In fact, it could be said that 

the PCK is the interaction of subjects and effective teaching methods to help the students to 

learn the subjects. The teacher could choose specific strategies and information to decide how 

to teach subjects based on the PCK. Actually, the purpose of PCK is to integrate the general 

knowledge of education with real action that the teacher encounters while teaching a particular 

content (Eshter, 2008). To achieve this purpose, Schulman turned to professionalize the 

teaching job, and the claim that teaching is a profession was formed based on the belief that 

there is basic knowledge for teaching (Hashweh, 2005). He believes that PCK is necessary to 

understand issues, problems, organized topics to match and adapt to learners' different interests 

and abilities and to provide an instruction for education (Van et al., 2002).  

Shulman (1987) describes PCK as a combination of content knowledge and educational 

knowledge. Accordingly, it is expected that there is a correlation between this two knowledge. 

The results of the studies were in line with this expectation (reported from Krauss et al., 2008; 

Tepner & Dollny, 2014). Based on what was mentioned above, Shulman (1987) claimed that 

PCK is a distinct knowledge, although content knowledge and educational knowledge play a 

role in it. He also pointed out that PCK includes components such as learners' knowledge, 

teaching knowledge, educational materials' knowledge, and context. Over the past twenty-five 

years, this field has witnessed various developments in the conceptualization of PCK which 

has led to the formation of various theoretical models and metrics for this concept. In this 

regard, Tamir (1988) made a more apparent distinction between general education knowledge 

and particular subject educational knowledge and, unlike other discussions on the components 

of PCK, emphasizes not only the thematic knowledge, but also the procedural nature of the 

PCK. According to him, PCK has been defined as the knowledge of how to change the subject 

to a specific subject to communicate with students. This knowledge includes understanding a 

specific and difficult subject, the concepts that students present to learn these concepts, and the 

teaching strategies appropriate to these particular educational conditions. He has also claimed 

that any type of knowledge is composed of the other categories of knowledge. In his study, 

Tamir (1988) identified five components for the PCK: a) knowledge of orientation to teaching, 

b) knowledge on the students' understanding, c) knowledge of curriculum, d) knowledge of 

assessment, and e) knowledge of educational strategies. 

In the same vein, Grossman (1990) proposed a more accurate classification for the PCK 

based on Schulman's model of the components of teacher knowledge, which are: 

a) Teachers' knowledge and beliefs about the objectives of teaching a subject to students at 

various levels, including their perceptions on the nature of the subject and important topics for 

students to learn about; 

b) knowledge of students' prior knowledge, preconceptions, possible misconceptions, and 

alternative assumptions; 
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c) knowledge of the curriculum and materials, including knowing the intra and inter-subject 

relationships, and 

d) knowledge of educational strategies and different representations. 

Grossman believes that this knowledge includes knowledge of students' problems, 

misconceptions about subjects, knowledge of teaching methods and strategies, knowledge of 

the curriculum, and assessment knowledge to teach content knowledge effectively. Cochran 

also believes that the PCK consists of three knowledge, educational knowledge, subject 

knowledge, and background knowledge. He also believes that effective teaching is a 

combination of these three knowledge (Grossman, 1990).  

Magnusson et al. (1999) also presented another model for PCK. They considered PCK as 

the teacher's understanding of how to help students understand a particular subject, including 

knowledge of organizing, representing the specific subjects tailored to the learners' different 

interests and abilities which are then offered for instruction. This model has accurately 

described the five components of PCK: 1) knowledge of orientation for education, 2) 

knowledge of curriculum, 3) knowledge about students' understanding of knowledge, 4) 

knowledge of teaching strategy, and 5) knowledge on the scientific assessment of literacy. The 

model of Magnusson et al. emphasizes the mutual interaction among the components of PCK, 

and this two-way interaction helps to form the components of PCK as a whole structure. 

However, the integrated view is not clearly seen throughout the model because there is only an 

interrelationship among the "orientation for science education" and the other four components, 

but not among the other four components. In fact, regarding the PCK, teachers should consider 

all of its components and make it as a comprehensive knowledge.  

The first component of the above model is knowledge about education goals, which shows 

a subject from a horizontal and vertical perspective. Horizontal view refers to the general 

principle of teaching a particular subject, while vertical view refers to the purpose of teaching 

a subject at a particular level. This knowledge is considered the most important component of 

educational content knowledge (Magnusson et al., 1999) because it directs the logical 

education and educational decision making. This knowledge guides the teachers to reconstruct 

the subject knowledge and demonstrate it understandably. This thematic knowledge filters 

teachers' reasoning through teaching, and this distinguishes teachers from content experts. In 

addition to a comprehensive understanding of subject knowledge, teachers must also 

understand and decide what to teach and how to teach. 

The knowledge component of the curriculum is a separate area of basic knowledge for 

education. Magnusson et al. (1999) consider curriculum knowledge as part of PCK, because 

they believe that curriculum knowledge is the knowledge that distinguishes the content 

specialist from the teacher. Another sub-category of curriculum knowledge includes 

knowledge of curricula and content related to teaching a particular subject. The knowledge 

component of the curriculum reflects the basic educational feature of PCK (Magnusson et 

al.,1999). Curriculum knowledge demonstrate the learning objectives at the school context, so 

that it could help teachers, especially novice teachers to improve their teaching style. (Zahorik, 

1991). 

Learners' perceptual knowledge is the third component of the PCK model of Magnusson 

et al. (1999) which means that teachers should know about learners to help them develop 

specific scientific knowledge. This knowledge has two subsections: The first is the knowledge 
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of learning needs which includes the knowledge and beliefs of teachers about the pre-requisite 

knowledge for learning specific knowledge, abilities, and skills that students need to learn 

specific concepts. Teachers also need to know how students differ in terms of growth, ability 

levels, and different learning styles. Teachers are expected to recognize learners' individual 

differences and provide different opportunities for learners with different needs. The second 

knowledge is in terms of students' problems which is another foundation and relates to teachers' 

knowledge of scientific concepts or topics that students find difficult to learn. 

Knowledge on the evaluation of knowledge, i.e., the fourth component of the PCK model 

of Magnusson et al. (1999) includes two dimensions: knowledge of the dimensions of learning 

science for evaluation and knowledge of evaluation methods. The first relates to aspects of 

students' learning knowledge that are important for assessing a particular subject, such as 

knowledge, application, and skills of the scientific process, and so on. The second relates to 

the knowledge of the appropriate method of assessing specific aspects of students' learning of 

a particular subject, such as the paper - pencil test, portfolios, practical laboratory test, and so 

on. Teachers are also expected to be aware of the strengths and weaknesses of an assessment 

method of a particular subject. 

Knowledge of instructional strategies is the fifth and final component of Magnusson et al. 

(1999) model of PCK. Knowledge of subject-specific strategies are strategies which are used 

to help students understand specific scientific concepts. This component consists of the 

following two dimensions: 1) knowledge of subject-specific strategies and 2) knowledge of 

topic-specific strategies. The two dimensions are different in different contexts. subject-

specific strategies mean specific programs for teaching science, and topic-specific strategies 

are specific programs for a subject or concept in science. Knowledge of topic-specific strategies 

includes general approaches which are used during the implementation of scientific guidelines 

such as learning cycle, guided research, concept change, and so on. Magnusson et al. (1999) 

claimed that this knowledge is related to the orientation of science education. There are general 

approaches to science education that are consistent with the goals of specific orientations. This 

knowledge requires that teachers could describe and demonstrate the strategy and its steps 

effectively. Knowledge of topic-specific strategies is used to assist students in understanding 

specific features. They use knowledge of strategies to demonstrate specific concepts or 

principles to help students develop comprehension of analogies, models, images, and 

examples. 

The two elements associated with PCK, i.e. subject representation knowledge, and 

students' pre-conceptual knowledge enable teachers to anticipate students' problems related to 

specific subjects and respond to them in appropriate ways. In addition, teachers could control 

the practical problems of their daily teaching flexibly. They should be able to analyze the value 

of different textbook examples about specific topics. They should also be able to follow up on 

different ideas that students come up with. Although teachers have general knowledge about 

students' problems, they often lack the skills to help students overcome them. To have a strong 

PCK, the teacher must have a good understanding of teaching content, and students' cultural 

background, background knowledge, and experiences. This knowledge varies considerably 

from teacher to teacher, and since each teacher is part of the context in which learning takes 

place, this knowledge remains a personal structure (Rowland et al., 2005). Although this 

knowledge is strengthened by daily teaching, however, experienced teachers also believe that 
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the need to develop specific teaching knowledge in teacher training programs is essential to 

teach effectively in the classroom. Some teachers even believe that daily teaching cannot help 

teachers identify students' preconceived notions and misconceptions about specific subjects. 

Given this limitation, it could be said that it is difficult for teachers to put this knowledge in 

practice unless teachers have a strong foundation in their training in teacher training centers, 

and it is necessary for teacher training students to learn educational specific knowledge as 

professional qualification in teacher training centers (Carlsen, 1999). 

Given that PCK is a powerful knowledge base for the training of skillful teachers, the status 

of research on PCK and its impact on the development of teacher education programs is 

examined. Different scales are designed to measure the PCK, each of which measures the 

components of PCK in different sciences. For example, a scale for measuring the knowledge 

of educational content (science, technology, engineering, mathematics) of pre-service teachers 

was designed by Aksu & Metin (2014) in Turkey, which has five factors and it purpose has 

been to determine the PCK of pre-service teachers. Another scale for effective mathematics 

education (Guidelines for Effective Mathematics Teaching) was designed by Hudson & Skamp 

(2003). It was adapted from the primary school science education scale (guideline for effective 

basic science education, (Hudson & Peard, 2006) for mathematics. The only change is the 

replacement of “science” with “mathematics.” It should be noted that both scales are based on 

a five-factor model, i.e., personal characteristics, the required system, knowledge, modeling, 

and educational feedback. 

Several other groups have also designed scales to assess the PCK of pre-service teachers 

of science and mathematics. Still, so far, a few tools have been published, and there is a lack 

of research on the scale for measuring the PCK of primary education student-teachers. 

Accordingly, the purpose of the present study was to construct a scale to measure the PCK of 

primary education student-teachers. Such a scale could show how much primary education 

student-teachers are familiar with pedagogical knowledge. The reason behind choosing the 

field of primary education was that the graduates of this field need to teach a variety of courses 

in the future. So, they must have a rich and developed PCK that will help them to teach all 

courses efficiently and successfully. Such a scale contributes to the self-awareness of primary 

school pre-service teachers by identifying perceptions related to PCK. It could also be used as 

a tool to support the growth of pre-service teachers, as it could be useful in identifying the 

components of PCK that pre-service teachers find themselves weak in those areas. Considering 

that the present study aims to investigate the psychometric indicators of the PCK questionnaire 

in primary education student-teachers, it seeks to answer the question of whether the factors of 

this questionnaire have acceptable psychometric indicators (validity and reliability) and 

construct validity? 

Research Methodology 

Given that this study aimed to construct and validate the questionnaire of PCK, the present 

study is descriptive. First, the literature of the teachers' PCK was studied to develop this scale. 

Based on the existing models, an attempt was made to use a comprehensive model as a basis. 

Accordingly, the Bukova-Güzel et al. (2013) model was used to develop the scale, which could 

be seen in what follows. 
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Table 1. PCK framework 

Knowledge of teaching, strategies 

and multiple presentations 
Knowledge of Learner knowledge of curriculum 

Using appropriate activities in 

instruction 

Having knowledge about students' 

prior knowledge 

Being aware of the elements of the 

mathematics curriculum (their 

conception, purpose, etc.) 

Using real-life examples and 

metaphors in instruction 

Having knowledge of possible 

difficulties students may experience 

during learning 

 

Being aware of the variety of 

instructural tools known in the 

mathematics curriculum and how to 

use them 

Utilizing different strategies in 

presentations 

Having knowledge of possible 

student misconceptions 

 

Being aware of the instruments to 

assess student learning and how to use 

them 

Making use of different presentations 

in instruction (graphics, tables, 

formulas, etc.) 

Having knowledge of the difficulties 

and problems of students 

Having both vertical and horizontal 

program knowledge of a topic 

 

In the model of these researchers, PCK has three main categories, each includes specific 

elements. Based on the definitions, the identified elements, and available tools, 42 items were 

developed of which 14 items were allocated to the component of knowledge of teaching 

strategies, 14 items to the knowledge of learner, and 14 items to the knowledge of curriculum. 

In the first step, these 42 items were presented to the three experts with PhD in educational 

psychology to check their suitability and validity. The experts removed 7 items due to the 

content overlap with the other items and the slight relation with the definition. In the next step, 

the remaining 35 items were presented to 30 students of primary education at Farhangiān 

University to determine the accuracy and significance of the items. Based on the results, 6 

items were removed, and 29 items remained. These items were answered in a 5-point Likert 

scale. The research population included all student-teachers of primary education in Farhangiān 

Universities. Due to the pandemic condition of Covid-19 and the closure of face-to-face 

training in Farhangiān Universities, and the impossibility of random sampling, an online 

questionnaire was designed using the Google Forms program. Data was collected with the 

cooperation and assistance of some Farhangiān University lecturers and virtual groups. 

Respondents were from different provinces (East and West Azerbāijān, Semnān, North 

Khorāsān, Khorāsān Razavi, and Tehran) and from different academic years. 

 

Findings 

203 people answered the online test (120 females and 83 males; mean age =22.6  & SD = 

3.4). Most of the participants were freshmen (N=87), and the least number of them were senior 

students (N = 24). 

In this section, the questionnaire's components of PCK and factor structures were 

examined. To answer the research questions, different statistical methods and tests were used 

through AMOS24 and SPSS25 software. To check the normality of the data, coefficients of 

Skewness and kurtosis were used. Pearson correlation coefficient has been used to investigate 
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the relationship among the variables, and path analysis has been used to examine the research 

questions and hypotheses. 

 

Table 2. Descriptive indicators of research scales 

Variables 

number 

of 

samples 

Mean  
Standard 

deviation 
Minimum  Maximum  

Knowledge of teaching 

strategies 
203 

25.07 5.07 11 55 

knowledge of Learner 203 18.21 3.21 8 40 

Knowledge of 

curriculum 
203 

21.23 4.23 10 50 

 

As could be seen in the table 2, the mean score of the respondents in terms of the knowledge 

of teaching strategies variable is 25.07 (SD =5.07), their mean score in terms of the knowledge 

of learner variable is 18.21 (SD =3.21), and their mean scores in terms of the knowledge of 

curriculum variable is 21.23 (SD = 4.23). 

 

Measuring the normality of the distribution of variables 

 

Table 3. Results of the normality of the variables in the research 

Variables 

coefficient of Skewness  coefficient of kurtosis 

Test result Statistics 

value 
standard error 

Statistics 

value 
standard error 

pedagogical content knowledge -0.556 0.171 -0.556 0.340 It is normal 

Knowledge of teaching strategies - 0.465 0.171 - 0.982 0.340 It is normal 

Knowledge of learner - 0.727 0.171 - 0.416 0.340 It is normal 

Knowledge of curriculum - 0.759 0.171 - 0.748 0.340 It is normal 

 

As it is clear in the table, the value of the skewness and kurtosis coefficient of all variables 

is between -2 and plus +2. Given that the skewness and kurtosis coefficients of the studied 

variables are all in the range of -2 to +2, it could be inferred that there is no violation of the 

normal distribution among the data. Therefore, it is inferred that the distribution of the data of 

the variables in the above table is normal or at least very close to normal. 

 

Pearson correlation coefficient between variables 

 

Table 4. Pearson correlation test between variables 

 

Variables 

 

Knowledge of teaching 

strategies 
Learner knowledge 

Curriculum 

knowledge 

Knowledge of 

teaching strategies 

The value of 

correlation 
1   

Significance 

level 
0.   
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knowledge of learner 

The value of 

correlation 
0.291 1  

Significance 

level 
0.00 .  

Knowledge of 

curriculum  

The value of 

correlation 
0.266 0.294 1 

Significance 

level 
0.00 0.00 0 

 

The analysis of variance (ANOVA) was used to study the level of PCK among students of 

different years. The results showed a significant difference between the level of PCK among 

students of different years and the amount of knowledge has been increased by the increament 

of years of study. 

Confirmatory factor analysis of the questionnaire constructs 

Since the topic of conceptual model fit and the indicators which could interpret the model 

fit in the best way possible are very diverse and complex, and researchers are faced with some 

confusion, in this section, six indicators (Chi-square/degree of freedom, root mean square error 

of approximation (RMSEA), normative fit index (NFI), comparative fit index (CFI), increment 

fit index (IFI), and goodness of fit indices (GFI)) used during the research, are shown in table 

6. 

Table 6. Model fit indices  

Examined indices Latin symbols  Standard value 

Chi Square / Degree of Freedom / df)2(x  Less than 3 
Carmines & McIver 

(1981) 

root mean square error of 

approximation 
 (RMSEA) Less than 0.08 Hair et al (1998) 

normative Fit  (NFI) More than 0.9 
Bentler & Bonnet 

(1980) 
Comparative Fit  (CFI) More than 0.9 

Incremental Fit   (IFI) More than 0.9 

Goodness of fit  (GFI) More than 0.8 
Etezadi-Amolo & 

Farhoomand (1996) 

First-order confirmatory factor analysis of the PCK variable 

The diagram below shows the model of first-order factor analysis. 
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Diagram 1. Standardized factor loadings of the model of first-order factor analysis of PCK 

Standardized coefficients of the factor loadings and the significance value of 

t 

From the standardized coefficient measurement model, it could be deduced whether there 

is a significant correlation between the relevant latent variables and their corresponding indices 

or not. Standardized coefficients actually represent the path coefficients or standardized factor 

loadings between agents and indicators. In order to be valid, there must be a significant 

correlation between the variables and the questionnaire items. If the standardized factor loading 

is higher than 0.4, it could be said that the questions have good explanatory power. T-values 

show the significance of each parameter, and if the value of t is more than the absolute value 

of 1.96, the model parameters are significant. In this way, the validity of the measurement 

constructs of the relevant variables could be confirmed at a significance level of 0.05. 

 

Table 7. Standardized factor loading value and t-statistics 

 

Components 
 Questionnaire

items  

Standardized 

factor loading 

value 

T value 
Cronbach's 

alpha 
Result 

Knowledge of teaching 

strategies 

I1 0.874 - 

0.969 

Optimal 

I2 0.853 16.889 Optimal 

I3 0.874 17.723 Optimal 

I4 0.859 17.095 Optimal 

I5 0.839 16.313 Optimal 

I6 0.878 17.905 Optimal 

I7 0.835 16.199 Optimal 

I8 0.882 18.079 Optimal 

I9 0.850 16.763 Optimal 

I10 0.850 16.773 Optimal 

I11 0.854 16.912 Optimal 

Knowledge of learner  I12 0.878 - 0.951 Optimal 
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I13 0.823 15.666 Optimal 

I14 0.805 15.034 Optimal 

I15 0.858 16.951 Optimal 

I16 0.888 18.221 Optimal 

I17 0.828 15.824 Optimal 

I18 0.815 15.355 Optimal 

I19 0.827 15.806 Optimal 

Knowledge of 

curriculum  

I20 0.849 - 

0963 

Optimal 

I21 0.838 15.441 Optimal 

I22 0.912 18.095 Optimal 

I23 0.858 16.105 Optimal 

I24 0.888 17.146 Optimal 

I25 0.809 14.555 Optimal 

I26 0.867 16.399 Optimal 

I27 0.829 15.154 Optimal 

I28 0.776 13.594 Optimal 

I29 0.866 16.370 Optimal 

 

The dashed lines in the T values indicate fixing the parameter in the model. 

As shown in table 7, the factor loadings of all items were more than 0.4, and the t - values were 

more than 0.96. Therefore, the validity of the constructs is confirmed. Also, Cronbach's alpha 

coefficient of all components of PCK is estimated to be more than 0.7. So, no item needs to be 

removed from the model. 

 

Model fit indices 

To confirm the model of factor analysis and to document the results, it is necessary to fit 

the indices of the model to an acceptable level. Table 8 shows the indices used along with their 

values. 

 

Table 8. Fit indices of the first-order factor analysis model of PCK  

Examined indices 
Latin 

symbol 
Standard rate 

Estimated 

value 

Chi-Square / Degree of 

Freedom 
/ df)2(x Less than 3 

Carmines 

& Mclaver (1981) 

 

1.183 

Root mean square error of 

approximation 
(RMSEA) 

Less than 

0.08 
Hair et al (1998) 0.030 

Comparative fit (CFI) 
More than 

0.9 
 

0.98 

Increament fit (IFI) 
More than 

0.9 
0.98 

Goodness of fit (GFI) 
More than 

0.8 

Etezadi-Amolo & 

Farhoomand (1996) 
0.88 

Total Cronbach's alpha (ALPHA) 
More than 

0.7 
Cronbach (1999) 0.953 
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As it could be seen in Table 8, in the factor analysis model, the value of chi-square is 

1.18 and less than 3. Also, the RMSEA is 0.03 and less than 0.08. Also, the CFI, IFI, and GFI 

are all calculated at the appropriate level. Therefore, in general and according to the calculated 

indices, the optimal fit of the model could be concluded. 

First-order confirmatory factor analysis of the PCK variable 

The diagram below shows the model of second-order factor analysis. 

 

Figure 2. Second-order confirmatory factor analysis model of PCK 

Standardized coefficients of factor loadings and t-value significant level  

 

The table below illustrates the t- value coefficients' significant level and the standardized path 

coefficients among the PCK and its components. 

 

Table 9. Standardized factor loading value and t-statistics among the variables 

variable components 

value of 

standardized 

factor 

loading 

T 

t-value 
2R 

Cronbach's 

alpha 
Result 

pedagogical 

content 

knowledge 

Knowledge of 

teaching strategies 
0.695 6.396 0.484 

0.953 

Optimal  

Knowledge of learner 0.483 5.270 0.234 Optimal 

Knowledge of 

curriculum 
0.613 5.986 0.376 Optimal 
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As shown in Table 9, the amount of t-statistics of PCK with its components is significant and 

is estimated to be more than 1.96. Therefore, it is inferred that PCK can be divided into three 

subsets or sub-components. Cronbach's alpha coefficient of PCK (0.953) is also calculated to 

be more than 0.7, and it shows that the reliability of the constructs is at a desirable level. 

 

Model fit indices 

The table below shows the model fit indices: 

 

Table 10. Model fit indices of the second-order model of PCK  

x2/ df<3 RMSEA<0.08 CFI>0.9 IFI>0.9 GFI>0.8 

1.183 0.030 0.98 0.98 0.88 

As can be seen in the table above, the model fit indices are generally very desirable and at 

an acceptable level. 

 

 

Ranking the components of PCK 

The second-order confirmatory factor analysis model (Diagram 2 and Table 8) shows that the 

following components are of most to least importance in the PCK, respectively, including: 

1- Knowledge of teaching strategies variable with the factor loading of 0.69 and the 

coefficient of determination (R2) of 48%. 

2- Knowledge of curriculum variable with the factor loading of 0.61 and the coefficient of 

determination (R2) of 37% 

2- Knowledge of learner variable with the factor loading of 0.48 and the coefficient of 

determination (R2) of 23%. 

 

The above results are graphically shown in terms of the factor loading of each component 

in the following diagram. 

 

 

Figure 3. ranking method of the components of PCK in terms of factor loading 

 

Discussion 

This study aimed to investigate the psychometric properties and factor structure of the PCK 

scale among primary education students at Farhangiān University. Findings showed the 
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appropriate construct validity of this tool and its ability to assess the PCK and its sub-

components. Here, 29 items measured the three factors, i.e., teaching strategies knowledge, 

knowledge of curriculum, and knowledge of learner. The Cronbach's alpha coefficient for the 

total score and each component was higher than 0.90, indicating the reliability and internal 

stability of the questinnare and the components. In short, findings of this study showed that this 

scale is a valid and reliable tool for determining the PCK of pre-service teachers. 

Teachers need different knowledge and skills and effective teaching methods to plan and 

implement these programs in the classroom which would lead to students' understanding and 

learning. However, they not only need deep knowledge of the topic, education, curriculum, 

students, and knowledge of strategies; but also they should be able to apply this knowledge 

effectively while teaching. The PCK is a particular knowledge base for effective and useful 

teaching, which involves amalgamating knowledge and different skills of that knowledge. 

Courses and contexts of experiences and specific content methods are considered as contexts 

for teachers in developing their PCK. Generally, PCK helps the teachers gain control on the 

scientific nature of teaching-learning practices (Shulman, 1987; Eilks & Markic, 2011). 

Teachers should know how to learn integrated teaching to achieve effective classroom teaching 

by focusing on the topic and content (Botha & Reddy, 2011). In this regard, Adunola (2011) 

claimed that teaching is a joint process that involves interaction, both by students and by the 

teacher. He also explained that recognizing the students' characteristics includes knowing who 

they are, what they know, and how students view the teacher's learning subject matter. The 

teacher should also be aware of each student's personal and educational background, especially 

the student's skills, abilities, and characteristics. 

PCK is defined as an important combination of different types of knowledge. PCK includes 

basic knowledge in teaching, learning, curriculum, assessment, and reporting, such as the 

conditions that cause learning and the links among curriculum, assessment, and pedagogy 

(Koehler & Mishra, 2009). Moreover, PCK includes awareness of common misunderstandings 

and methods of examining them, the importance of linking among different content-based 

ideas, learners' prior knowledge, substituting teaching strategies, the flexibility due to 

examining the alternative methods, and examining similar ideas or problems for effective 

teaching. Therefore, teachers and student-teachers need PCK. When PCK is deeply analyzed, 

it can be considered an important assumption in the teaching process that could change the 

novice teachers to experienced teachers (Clermont et al., 1994). Therefore, it is very important 

that teachers become aware of their PCK level. They can identify missing areas of their 

knowledge and try to increase their PCK level. Mishra & Koehler (2006) stated that the 

teachers who have correct understanding of the subject matter find another way to present that 

subject matter and allow learners to access them. In a study conducted by Chick et al. (2006) 

that included teaching techniques for teachers, the results showed that teachers demonstrated 

problem-solving skills and they benefited from a tool that measures students' learning about 

the subject. In his study, Westwood (2004) stated that while skilled teachers teach various 

practical styles, they all use pedagogical strategies to maximize student learning time and 

participation in learning tasks. In addition, they encourage students to participate actively in 

the class. Teachers also ensure that students understand what they need to do and assign tasks 

and activities at the appropriate level to ensure high success. 
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Regardless of the various interpretations of PCK, this knowledge is currently considered 

the best theoretical framework for examining and understanding the teachers' skills, organizing 

empirical data, documents, and exchanging ideas about teaching (Fernandez, 2013). Therefore, 

the study of teacher's PCK in different professions (primary education, trainees, novices, 

experienced, pre-service and in-service training, etc.) aims to provide contexts for teacher 

training. If the professional knowledge of good teachers could be accessed and it could be used 

as a citation, that knowledge could be used as a starting point for inexperienced teachers to 

utilize these experiences in their teaching. There is a consensus that the teacher training courses 

should be an explicit goal to develop teachers' PCK. During the early training, documents and 

skillful teachers could help the pre-service teachers become more efficient in the teaching 

process and they could help experienced teachers to develop more reflective methods, thereby 

further developing their PCK. There is ample evidence that PCK is a useful concept and 

instrument for describing and helping us understand teachers' professional methods. So, it 

could be said that this is a complex concept because the PCK is the result of very diverse human 

interactions in different situations. Although, pursuing the growth of PCK among novices, who 

have little idea of the education achievement, is challenging. However, the appeal of PCK lies 

in the ability that it could tell us something about the unique professional experience which 

acts as education. 

However, data analysis about the three components of the PCK scale indicated that the 

component of knowledge of curriculum had the least correlation, and the component of 

knowledge of strategies had a more significant correlation. Many studies not only describe 

these components, but also examine the relationship among these components. Their findings 

show that there is interrelationship among the components of PCK and this is consistent with 

the results of the present study (Henze et al., 2008; Mohr & Townsend, 2002). Also, when the 

related literature is reviewed, it could be observed that the components of the proposed scale 

in this study are in line with the other studies. For example, the knowledge of teaching strategies 

has been considered in various studies (e.g., Ball & Sleep, 2007; Fernandez-Balboa & Stiehl, 

1995; Grossman, 1990; Schoenfeld, 1998; Tamir, 1988; Toluk Uçar, 2010; YeSildere & 

Akkoç, 2010). Similarly, there are some studies in which the component of knowledge of 

learner is considered part of the PCK (e.g., Fernandez-Balboa & Stiehl, 1995; Grossman, 1990; 

Leavit, 2008; Schoenfeld, 1998; Tamir, 1988). Finally, many researchers have considered 

knowledge of curriculum as an important component of PCK (e.g., Grossman, 1990; Leavit, 

2008; Schoenfeld, 1998; Tamir, 1988). Obviously the components of the scale are components 

of PCK which are defined by the related studies. Generally, this scale is considered as a useful 

tool for pre-service training of teachers, because it provides them with valuable information 

about the PCK. This tool on PCK is promising and it informs the teachers in what areas they 

need to progress. This scale could also be a useful tool for pre-service teachers in examining 

the possible perceptions of their teaching, content knowledge, and the related variables. 

Therefore, this scale is suggested to be implemented in more research and with different 

samples, such as students and in-service teachers, because more research greatly contributes to 

the greater application of the scale by considering the different components of PCK in various 

fields. As a result, the scale can be considered as a guide to determine the purpose of pre-

service teachers in terms of their PCK. Furthermore, this scale can be used for the purposeful 
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studies, in-service teachers 'understanding of their teaching in various sciences, and designing 

teachers' professional development based on their needs. 
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