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Abstract 
The goal of the study was to find out student perception of teacher Pedagogical Content Knowledge (PCK) at 

senior high schools in the Central Tongu District of the Volta Region, Ghana. The research design adopted for 

this study was a mixed-method research design. Four research questions guided this study. A total of 450 Senior 

High School (SHS) students in Forms Two and Three of the two senior high schools in the Central Tongu 

District of the Volta Region, in the 2019/2020 academic year participated in the study. The data were gathered 

via a questionnaire adopted from Jang et al., (2009) and a semi-structured interview. Subject Matter Knowledge 

(SMK), Instructional Representation and Strategies (IRS), Instructional Objective and Context (IOC), and 

Knowledge of Student Understanding (KSU) purveyed the PCK. To address the research questions, mean and 

standard deviation were used. Findings showed that the overall student perception of teacher pedagogical 

content knowledge for teaching Mathematics was positive. The fact that the mean rating of the students over 

IRS, IOC and KSU were all less than that of SMK showed that the teachers were more knowledgeable in terms 

of content than in the delivery of instructions which has more effect on the student achievement in Mathematics. 

It was recommended among others that Mathematics teachers should pay attention to their SMK because the 

student perception of teacher SMK could impact their learning of the subject.  
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Introduction  

Mathematics cuts across the fundamental human activities, without it man cannot have the basic survival skills. 

According to Sherrod et al., (2009), the nations in the world which made Mathematics and Science their culture 

are leading in terms of development and growth, while other nations that have neglected the culture of 

Mathematics and Science find themselves lagging and have their survival, development and growth threatened. 

Odili (2019) defined Mathematics as the science of quantity and space. It equips the mind of an individual to 

develop critical thinking abilities blended with the knowledge and skills of analysis, evaluation, reasoning and 

communication which provide a conduit to novel discoveries (Su, et al., 2016). It is in this vein that 

Mathematics is regarded as the bedrock of every economy. Despite the above importance of Mathematics, the 

performance of students in Mathematics has been poor nationwide over the years. Several studies show that the 

problem of poor performance in Mathematics is a worldwide canker that has been around for decades and little 

has been done to change the occurrence (Matthews et al., 2013; Groen et al., 2015). Specifically, studies in 

Ghana and Nigeria have established that senior secondary school students routinely performed poorly in 

Mathematics (Enu et al., 2015; Zalmon & Wonu (2017). The poor performance of Ghanaian students reflected 

in how they performed poorly in the Trends in International Mathematics and Science Study (TIMSS) survey in 

2003 and was Ghana placed 45th position in the world (Anamuah-Mensah, et al., 2004; Ferraro, et al., 2006).  

 

Darling-Hammond (2010) and Feiman-Nemser (2012) revealed that teachers have problems with the application 

of the training they acquired in college into real classroom situations. This makes learners have negative 

perceptions of the PCK of their teachers and it has an impact on the student results. To get the right information 

about the level of teacher PCK, there is the need to find out the perception that students have about the PCK of 
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their teachers. Student perceptions of teacher pedagogical subject expertise, according to Tuan, et al., (2000), 

will give trustworthy information about how well students grasp a lesson and how conducive the classroom 

setting proceedings are to learning. Jaskyte et al., (2009) also pointed out that student rating of teacher PCK 

provides a true picture of how a teacher is performing in the classroom to enable students to learn. The student 

perceptions of teacher PCK after a lesson and the reflection of the teachers about the lesson are the important 

factors for developing teacher PCK. It was suggested that teachers should adopt a way of finding out student 

perception about their PCK (Jang, et al., 2009) 

 

Wilson et al., (1987, p. 106) defined Pedagogical Content Knowledge (PCK) as “the body of understanding, 

knowledge, skills, and dispositions that a teacher needs to perform effectively in a given teaching situation”. 

This means that PCK entails all that it takes a teacher to make learners or students understand effectively a given 

topic or concept. Park and Oliver (2015) viewed PCK as professional knowledge for teachers that are required 

by the very teacher. All teachers had to have the pedagogical subject knowledge, which was a distinct sort of 

teacher professional knowledge (Koh, et al., 2010) According to Van Driel et al., (2000), PCK is a specific 

knowledge for professional teachers because it guides the teachers’ actions when dealing with the subject matter 

in the classroom to help learners to understand the concept of the subject matter very well. PCK is a special 

body of knowledge that a particular teacher requires to perform successfully in teaching within a complex and 

varied context of subject matter and classroom situations. Grossman (1990) indicated that teachers could acquire 

PCK through subject matter knowledge acquisition, teacher educational experiences and teacher observational 

experiences.  

 

Teacher education courses are frequently arranged so that future teachers obtain subject matter knowledge in 

content-specific classes and pedagogy in other courses that focus on how to teach subject matter. PCK refers to 

the knowledge that teachers get over time and via experience on how to teach a certain concept in a specific way 

that will help students understand it better. Also, the preparation of teachers in subject-specific content can 

influence teachers’ decisions about how to approach the content and sequencing, concepts of what the teachers 

when to teach a specific subject, and the selection of particular curricula. Hill et al., (2008) and Veal and 

Kubasko, (2003) also suggest that teachers’ value orientations toward subject-matter content may influence 

textbook content use, pedagogical strategies, and perceptions of students’ instructional needs. 

 

Theoretical framework  

The theoretical framework of a study is the foundation that supports the theory of the study. The theoretical 

framework sets up the philosophical basis on which research happens and links the theoretical and practical 

aspects of the problem under study. It describes the theory that explains how and why that research and connects 

the research to the existing knowledge. Theoretical frameworks of every study have implications for every 

decision made in the research process.  This study is based on Shulman’s Transformative theory of pedagogical 

content knowledge. 

 

Transformative Theory of Pedagogical Content Knowledge: The idea of pedagogical content anchored on 

Shulman's Transformative Theory of Pedagogical Content Knowledge (PCK) provides the foundation for PCK. 

Pedagogical Content Knowledge (PCK) is the general strategies and principles for classroom management and 

organization that appear to transcend subject matter. It is the knowledge that instructors should have to give 

effective instruction (Shulman, 1986). Shulman classified this knowledge into three dimensions, viz: Content 

Knowledge (CK), Curriculum Knowledge (CK), and Pedagogical Content Knowledge (PCK). In 1987, Shulman 

devised a new model that expanded the components of the type of knowledge that instructors should have to 

seven dimensions, viz: general pedagogical knowledge, knowledge of learners and their characteristics, 

knowledge of educational content, knowledge of educational ends, knowledge of content, curriculum knowledge 

and pedagogical content knowledge.  

 

In an attempt to explain PCK and what constitutes PCK, various models have been proposed to explain what 

constitutes PCK (Marks, 1990; Shulman, 1986, 1987; Grossman, 1990; Cochran, et al., 1993; Magnusson, et al., 

1999). Most of the models of the scholars’ conceptualized that PCK is composed of four common components 

which are knowledge of students’ understanding, instructional strategies and representations, curriculum, the 

teacher’s values and beliefs about education. Asiedu–Addo and Yidana, (2000) indicated that the 

underachievement of students in Mathematics could be a result of lack of PCK of Mathematics teachers 

therefore teachers need a high level of Pedagogical Content Knowledge (PCK) for teaching Mathematics to 

improve the performance of students in Mathematics. Mishiwo, et al., (2017), argue that pedagogical content 

knowledge should be integrated into the teacher training programme to equip teacher trainees with the right 
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PCK for teaching. This will help the teachers to perform better during classroom delivery. Many scholars 

suggest that the PCK of teachers can be developed through an integrative process that is entrenched in 

classroom practice. The teacher PCK guides the teacher’s actions when dealing with a specific subject matter in 

the classroom which can either promote or hinder learners’ level of understanding of a lesson.  

 

All that teachers do in a classroom describes teacher knowledge-on-action as a knowledge plan and enacted 

through ‘reflection-on-action’ to deliver topic-specific instruction. The decision making in the classroom may 

sometimes be instant and requires a dynamic kind of knowledge called knowledge-in-action (Park & Oliver, 

2008). The teacher PCK for teaching model was developed by Gess-Newsome, (2015) to display teachers PCK 

as represented in Figure 1. In this model, the teacher professional knowledge involves content knowledge, 

assessment knowledge, knowledge of the students, curricular knowledge and pedagogical knowledge. These 

prepare a teacher for topic-specific professional knowledge which will amplify and filter teachers’ beliefs, 

orientation, prior knowledge and content which also determine teachers’ classroom practices. The classroom 

practices will amplify and filter students’ beliefs, prior knowledge, behaviours that bring about students’ 

outcomes. Ball et. al.,  (2008) found out that knowing a subject matter of Mathematics well may not be 

sufficient for teaching but how to help students to understand a mathematical concept is needed for effective 

teaching. Grossman (1990) came out with domains of Mathematical Knowledge for Teaching as shown in 

Figure 2.  Based on this model, the domain of mathematical learning is divided largely into two parts; these are 

SMK and PCK. The SMK is dimensioned into Horizon Content Knowledge (HCK), Common Content 

Knowledge (CCK) and Specialized Content Knowledge (SCK) whereas the PCK is also dimensioned into 

Knowledge of Content and Teaching (KCT), Knowledge of Content and Students (KCS) and Knowledge of 

Content and Curriculum (KCC). The elements of this model were described as follows by Ball et al., (2008): 

 

CCK stands for "commonly used mathematical knowledge and skill" and refers to mathematical knowledge and 

skill outside of the classroom. Knowing the algorithm for multiplying two numbers is an example. The SCK is a 

set of Mathematics skills and knowledge specific to teaching and knowing how the procedure for multiplying 

two numbers together relates to place value and the distributive property is an example. The HCK is an 

understanding of how mathematical topics are related across the curriculum in Mathematics, and knowing how 

the algorithm for multiplying two numbers is related to multiplying two polynomials is an example.  KCS is a 

type of knowledge that blends the knowledge of students with knowledge of Mathematics. Teachers must 

predict what students would believe and what will be puzzling to them. Knowing that while multiplying two 

numbers, learners may make the mistake of not moving the terms to be added appropriately is an example. KCT 

combines knowledge of teaching and about the subject, Mathematics. Knowing the instructional model to adopt 

in the Mathematics classroom so that when students are multiplying two numbers they will learn how and why 

they should shift the term to be added is an example. The KCC has to do with a variety of programmes 

developed to teach specific subjects and topics respecting the level, multifarious teaching aids provided for the 

programmes and the class of features that purvey both indications and contraindications for the adoption of 

specific curriculum or teaching aid in specific situations. The knowledge of the availability of teaching aids for 

teaching and learning of two numbers multiplication, the method these teaching aids take and how efficacious 

the materials are is an example.   

 

According to Ampadu (2012), student perception about teacher PCK affects learning outcomes in Mathematics 

positively or negatively. If students hold a positive perception about their Mathematics teacher PCK, they are 

motivated during Mathematics lessons so they study hard to perform well in Mathematics than those students 

that hold negative perceptions about their Mathematics teacher PCK. Peterson, et al., (2000) reveal that the 

perceptions learners have about their teacher’s PCK may be different from outside observers perception of 

teacher’s PCK. The authors continue that it is, therefore, necessary to require the learners of a particular subject 

to evaluate the kind of perceptions they have about their teacher than to depend on the outside observers' 

perceptions to judge teacher PCK.  

 

Waxman, et al., (2004) indicated that students' view of their teacher PCK can help researchers, teachers, and 

other stakeholders understand and comprehend the perceived instructional and contextual influences on student 

learning processes and achievement. Tuan et al., (2000) reveal that students expect teachers to have strong 

content knowledge and use effective instructional methods. Based on these expectations that students will be 

able to provide their opinions for the researchers and other stakeholders as a reflection to discern whether 

teachers’ PCK was good or bad. Although students’ perceptions may not be the same as teachers’ self-

perception, the students’ perceptions provide a relatively objective account and alternative view of teachers’ 

practices in the classroom. To acquire a true picture of what happens in the classroom and how teachers 
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influence students' lives, which is reflected in their exam results, one must look at it from the perspective of the 

students, not from the perspective of outside observers.  

 

According to De Jong and Westerhof (2001), making students evaluate their teachers’ teaching behaviours 

during and after lessons makes it possible to get a good picture of teachers’ teaching behaviour built from the 

perspective of the students. The perception of the students regarding the behaviour of their teachers predicts the 

learning outcomes of the students than observations that are external or subjective perceptions of the teachers 

regarding their behaviour (Maulana et al., 2015).  Van de Grift (2007) and Mateo (2000) questioned whether 

very young children are capable of making the objective, consistent appraisals of their teachers' behaviour 

whereas Den Brok et al, (2004) opined that secondary students, on the other hand, were able to provide 

assessments of teacher behaviour that were sufficiently stable, reliable, valid, and predictive of instructors' 

teaching behaviour in and out of the classroom. Bransford (2000) discovered that in the classroom, several 

factors can interact to hinder teacher-pupil interactions, either separately or in combination. According to the 

author, the ages of teachers and students are frequently rather disparate. Teachers and students have vastly 

varied social and educational experiences, and they often come from quite different social backgrounds. These 

differences may produce situations in which teachers and some students may have little in common of 

experiences and understandings which will make some of the students have the kind of perceptions about the 

teachers which may or may not depict the real performance of the teachers. What seems conducive and 

favourable attitudes to teachers in terms of school practices and handling of the subject matter may not be 

conducive and favourable to learners, therefore marking the students form the perceptions based on their views 

(Reece & Walker, 1997; Cameron-Jones & Morrison, 2002). 

 

In terms of the ability of the students to make reliable judgments about their teachers' classroom effectiveness, it 

is advantageous to allow students to rate their teachers based on their thoughts and emotions about their 

teachers' classroom effectiveness as it relates to their learning effectiveness because teachers' success is best 

measured by their students' achievement (Cameron-Jones & Morrison, 2002). According to Petty (2004), a 

student's self-concept about his instructor and the subject(s) the teacher teaches is influenced by his opinion of 

the teacher. This view eventually has an impact on the pupils' overall academic achievement. Furthermore, 

students’ perception of their teachers eventually leads to the development of either a negative or positive self-

concept in the teacher's subject by such students. This may result in the pupils being high achievers or low 

performers academically. As a result, the types of roles or attitudes that a teacher adopts have a significant 

impact on students' impressions of the instructor, and the way a specific student is considered by his peers can 

sometimes be based on the teacher's behaviour with the student. Students may retreat to themselves most of the 

time due to their perceptions of their teachers, according to research, and then transfer this withdrawal attitude to 

the teachers' subjects in the classroom (Wattenberg & Clifford, 2004). 

 

Problem Specification  

The Mathematics underachievement among SHS students in Central Tongu District has been a source of 

concern for many Mathematics educators, parents, students, and other stakeholders in the district. Student poor 

perception of teacher PCK could have an effect on the participation of the students during the lesson and can 

also affect the teacher self-efficacy beliefs in the classroom which will result in poor performance in 

Mathematics. Studies have confirmed that the perception of the students regarding the pedagogical content 

knowledge of the teachers impacts the understanding of lessons taught (Tuan, et al, 2000; Jang, et al., 2009). In 

line with the foregoing, this study explores the SHS student perception of Mathematics teacher PCK in the 

Central Tongu District of the Volta Region, Ghana. 

 

Purpose of the study 

The purpose of this study is to examine the Senior High School student perception of Mathematics teacher PCK 

in the Central Tongu District of the Volta Region, Ghana.  Specifically, the objectives of the study are to: 

1. determine the student perception of Mathematics teacher SMK 

2. find out the student perception of Mathematics teacher IRS 

3. explore the student perception of Mathematics teacher IOC 

4. determine the student perception of Mathematics teacher KSU 

 

Research questions 

The study was guided by the following research questions: 

1. How might we describe student perception of Mathematics teacher SMK? 

2. What is the student perception of Mathematics teacher IRS? 
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3. How might we describe the student perception of Mathematics teacher IOC? 

4. What is the SHS student perception of Mathematics teacher KSU? 

 

Materials and Methods 

Design: To carry out the study effectively the study adopted the mixed-method research design. This design was 

adopted for this study because they involved the collection of data from a large sample size to answer the 

research questions describe or reveal the current status of student perception about Mathematics teacher 

pedagogical content knowledge. It also involves the use of interviews. The mixed-method approach is the 

scientific method of research that blends both quantitative and qualitative research methods in one study 

(McMillan & Schumacher, 2010; Creswell, & Creswell, 2017).  

 

Participants: The population for this study consisted of all SHS forms two and three SHS students in Central 

Tongu District in the Volta Region of Ghana. There are two Senior High Schools in the Central Tongu District. 

The two senior high schools had a total of 1749 students who are in forms two and three with thirty (30) 

Mathematics teachers. A total of 450 students took part in the study. The random sampling technique was used 

to compose the sample for the study.  

 

Instrumentation: A questionnaire and a semi-structured interview guide were employed as research 

instruments to gather data for the study. The instrument used for data collection was titled Student Perception of 

Teacher Pedagogical Content Knowledge (SPTPCK). The study adopted a questionnaire developed by Jang et 

al., (2009). The questionnaire consisted of 28 items which were subdivided into 4 categories which are: SMK, 

IRS, IOC and KSU. The questionnaire was used to collect quantitative data on the perception of the students 

regarding the PCK of their teachers in the teaching of Mathematics. The interview was used to collect data on 

some of the selected responses during the study for confirmation of the results obtained using the quantitative 

data. Bryman and Bell (2007) noted that every instrument has its design and the particular purpose it is used for. 

 

Data Analysis: Mean and Standard Deviation were used for answering the research questions. The criterion 

mean-cut-off score of 3.0 was used for decision making. The interview data were transcribed, analysed and 

summarised using percentages to obtain the overall opinion of the students regarding the PCK of teachers in the 

teaching of Mathematics. This was done to validate the result obtained using the quantitative data obtained with 

the questionnaire.  

 

Results  

The research questions sought to examine student perception of teacher PCK for teaching SHS Mathematics. To 

achieve the objectives, a questionnaire and interview guides were used to collect data from the students. A semi-

structured interview guide was used by the researchers to interview the students to get the confirmation of the 

result from the questionnaire. The results in Tables 1 to 4 showed the total mean perceptions of the students over 

various items and Table 5 shows the overall mean perception of the students regarding the four categories of 

Student perception of teacher PCK.   

 

Table 1: Summary of mean rating on student perception of teacher SMK 

          95% CI 

SN A: Subject Matter Knowledge (SMK) Mean SD SEM LB UB 

1 My teacher knows the content he/she is teaching.  4.71 0.66 0.04 4.64 4.79 

2 My teacher explains clearly the content of the subject.  4.44 0.87 0.05 4.34 4.54 

3 My teacher knows how theories or principles of the subject 

have been developed.  

4.48 0.82 0.05 4.39 4.57 

4 My teacher selects the appropriate content for students.  4.43 1.01 0.06 4.32 4.54 

5 My teacher knows the answers to questions that we ask about 

the subject.  

4.53 0.90 0.05 4.43 4.64 

6 My teacher explains the impact of subject matter on society.  4.14 1.16 0.07 4.01 4.27 

7 My teacher knows the whole structure and direction of this 

course.  

4.56 0.81 0.05 4.47 4.66 

 Grand mean 4.47 0.62 0.04 4.40 4.54 

 

Table 1 shows the summary of the mean rating on student perception of teacher pedagogical content knowledge 

for teaching SHS Mathematics. It shows that the grand mean rating of the students over their teacher 

pedagogical content knowledge was 4.47, SD=0.67. The result further shows that respondents strongly indicated 

that their teacher knows the content they teach (M=4.71, SD=.66). This was followed by the fact that their 
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teachers know the whole structure and direction of this course (M=4.56, SD=0.81), their teachers know the 

answers to questions that we ask about the subject (M=4.53, SD=1.01) and their teachers know how theories or 

principles of the subject have been developed (M=4.48, SD=0.82) among others.  

 

Table 2: Summary of mean rating on student perception of teacher IRS 

          95% CI 

  B: Instructional Representation & Strategies (IRS)  Mean SD SEM LB UB 

8 My teacher uses appropriate examples to explain concepts 

related to the subject matter.  

4.57 0.91 0.05 4.47 4.67 

9 My teacher uses familiar analogies to explain concepts of 

subject matter.  

4.38 0.99 0.06 4.26 4.49 

10 My teacher’s teaching methods keep my interest in this 

subject.  

4.35 1.03 0.06 4.23 4.47 

11 My teacher provides opportunities for me to express my 

views during class.  

4.53 0.99 0.06 4.42 4.65 

12 My teacher uses demonstrations in explaining the main 

concept.  

4.33 1.07 0.06 4.20 4.45 

13 My teacher uses a variety of teaching approaches to 

transform subject matter into comprehensible knowledge.  

4.23 1.10 0.06 4.10 4.36 

14 My teacher uses multimedia or technology to express the 

concept of the subject.  

3.17 1.63 0.09 2.99 3.35 

 Grand mean 4.22 0.77 0.04 4.14 4.31 

 

The result from Table 2 shows the summary of mean rating on student perception of teacher IRS. It shows that 

the grand mean rating of the respondents over teacher instructional representation and strategies was 4.22, 

SD=0.77. The result shows that the students strongly indicated that their teachers use appropriate examples to 

explain concepts related to the subject matter (M=4.57, SD=0.91). This was followed by the fact that their 

teachers provide opportunities for them to express their views during class (M=4.53, SD=0.99), their teachers 

use familiar analogies to explain concepts of subject matter (M=4.38, SD=0.99) and their teachers teaching 

methods aid to keep their interest in the subject(M=4.35, SD=1.03) among others.  

 

Table 3: Summary of mean rating on student perception of teacher IOC 

 
    95% CI 

 C: Instructional Objective & Context (IOC)  Mean SD SEM LB UB 

15 My teacher makes me clearly understand the objectives of this 

course.  

4.26 1.08 0.06 4.14 4.38 

16 My teacher provides an appropriate interaction or a good 

atmosphere.  

4.26 1.12 0.06 4.13 4.38 

17 My teacher pays attention to students’ reactions during class 

and adjusts his/her teaching attitude.  

4.41 1.10 0.06 4.29 4.54 

18 My teacher creates a classroom circumstance to promote my 

interest in learning.  

4.21 1.19 0.07 4.08 4.35 

19 My teacher prepares some additional teaching materials.  3.76 1.41 0.08 3.60 3.92 

20 My teacher copes with our classroom context appropriately.  4.20 1.11 0.06 4.07 4.32 

21 My teacher’s belief or value in teaching is active and aggres-

sive  

4.19 1.22 0.07 4.05 4.33 

 Grand mean 4.19 0.84 0.05 4.09 4.28 

 

The result from Table 3 shows the summary of mean rating on student perception about the instructional ob-

jective and context ability of their teachers. It shows that the grand mean rating of the students over teachers’ 

instructional objective and context was 3.19, SD=0.84. It shows that the students strongly indicated that their 

teachers pay attention to students’ reactions during class and adjust their teaching attitude(M=4.41, SD=1.10), 

their teachers make them clearly understand the objectives of the course(M=4.26, SD=1,08), their teachers 

provide an appropriate interaction or a good atmosphere(M=4.26, SD=1.12), their teachers create a classroom 

circumstance to promote their interest in learning(M=4.21, SD=1.19) and their teachers cope with their 

classroom context appropriately(M=4.20, SD=1.11) among others.  
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Table 4: Summary of mean rating on student perception of teacher  KSU 

     95% CI 

 D: Knowledge of Students’ Understanding (KSU)  Mean SD SEM LB UB 

22 My teacher realizes students’ prior knowledge before 

class.  

4.21 1.09 0.06 4.09 4.34 

23 My teacher knows students’ learning difficulties of the 

subject before class.  

4.22 1.12 0.06 4.09 4.35 

24 My teacher’s questions evaluate my understanding of a 

topic.  

4.30 1.17 0.07 4.17 4.43 

25 My teacher’s assessment methods evaluate my 

understanding of the subject.  

4.27 1.11 0.06 4.15 4.40 

26 My teacher uses different approaches (questions, 

discussion, etc.) to find out whether I understand.  

4.44 1.03 0.06 4.32 4.55 

27 My teacher’s assignments facilitate my understanding of 

the subject.  

4.26 1.17 0.07 4.13 4.40 

28 My teacher’s tests help me realize the learning situation.  4.46 1.01 0.06 4.35 4.58 

 Grand mean 4.31 0.86 0.05 4.21 4.41 

 

The result from Table 4 shows the summary of mean rating on student perception about teacher knowledge of 

student understanding. It shows that the grand mean rating of the students over teachers’ knowledge of students’ 

understanding was 4.31, SD=0.86. The result shows that the students strongly indicated that their teachers’ tests 

help them realize the learning situation (M=4.46, SD=1.01), this was followed by the fact that their teachers use 

different approaches (questions, discussion, etc.) to find out whether they understand(M=4.44, SD=1.03), their 

teacher’s questions evaluate their understanding of a topic(M=4.30, SD=1.17), their teachers’ assessment 

methods evaluate their understanding of the subject (M=4.27, SD=1.11) and their teachers’ assignments 

facilitate their understanding of the subject (M=4.26, SD=1.17) among others.  

 

Table 5 Summary of the overall mean ratings on student perception about teacher PCK  

  
95% CI 

  

SN Sub-variables  Mean SD 

1 Subject Matter Knowledge (SMK) 4.46 0.62 

2 Instructional Representation & Strategies (IRS) 4.21 0.75 

3 Instructional Objective & Context (IOC) 4.19 0.81 

4 Knowledge of Students’ Understanding (KSU) 4.32 0.83 

 Overall mean  4.30 0.75 

 

The result from Table 5 shows the summary of total means on student perception about teacher pedagogical 

content knowledge for teaching SHS Mathematics with the overall mean of the general perception of their 

teachers’ PCK (4.30, SD=0.75). The overall result showed that the student perception of teacher PCK was good 

and positive. The result from the sub-variables of PCK in Table 5 shows that the SMK, IRS, IOC and KSU were 

all rated above the criterion mean of 3.0, indicating that the PCK was adequate. It is also worthy of note that 

among the dimensions of PCK investigated, SMK had the highest mean rating (M=4.46, SD=0.62), this was 

followed by KSU (M=4.32, SD=0.83)  and the least was IOC(M=4.19, SD=0.81). The fact that the mean rating 

of the students over IRS, IOC and KSU were all less than that of SMK showed that the teachers were more 

knowledgeable in terms of content than the delivery of instructions which has more effects on the student 

achievement in Mathematics. The teacher low level of IRS could lead to the low achievement of IOC by the 

teachers which affect student performance.  

 

Interview results:  In a nutshell, about 89% of the students interviewed on their perceptions of teacher PCK 

corroborated their perception about teacher PCK using a questionnaire. It shows that the perception of students 

regarding the PCK of their teachers was good and positive. 

  

Discussion of Findings  

The general student perception about teacher pedagogical content knowledge for teaching SHS Mathematics 

purveyed by SMK, IRS, IOC and KSU were respectively rated above the criterion mean score of 3.0 on a 5-

point rating system which means the general perceptions of the students about teacher PCK was good and 

positive.  The result from Table 5 showed that the SMK, IRS, IOC and KSU were all rated above the criterion 

mean score of 3.0, indicating that the teacher PCK was adequate. It is also worthy of note that among the 
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variables of PCK investigated, SMK had the highest rating and this was followed by KSU and the least was 

IOC. The fact that the mean rating of the students over IRS, IOC and KSU were all less than that of SMK 

showed that the students perceived their teachers were more knowledgeable in terms of content than the delivery 

of instructions which has more effect on the student achievement in Mathematics. Also, the teachers’ low level 

of IRS led to the teachers’ low achievement of IOC which may affect student learning outcomes. In general, the 

student perception of Mathematics teacher PCK was positive. The findings of this study are in agreement with 

earlier findings of which established that teachers who have high self-efficacy can be effective in PCK thereby 

creating a positive perception in the mind of students (Podell & Soodak 1993; Peterson et al., 2000; Ball et al., 

2008; Ampadu 2012). 

 

Conclusion 

The general perception of students about their Mathematics teacher PCK was good and positive. This means that 

the student perceptions about teacher teaching ability, thus their pedagogical content knowledge was 

encouraging. Even though the general perceptions of students about teacher pedagogical content knowledge was 

positive, further study is required to explore whether the teacher sound PCK translates into an excellent 

performance amongst students in Mathematics. Therefore, the study concludes that the student positive 

perception of teacher pedagogical content knowledge may not be enough motivation for better performance in 

Mathematics. 

 

Recommendations  

Based on the findings of the study, it was recommended that:  

1. Mathematics teachers should pay attention to their SMK because the student perception of teacher 

SMK could impact on learning of the subject by the students  

2. Mathematics teachers should take seriously their instructional representations and strategies 

adopted in the classroom. 

3. The teachers of Mathematics should develop sound instructional objectives and context for better 

student understanding  

4. Mathematics teachers should try to understand the knowledge of their students regarding any 

concept taught in the class.   
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Figure 1:  Adopted from the ‘PCK Summit Consensus Model’ (Gess-Newsome, 2015). 
 

 

 

 

 

Figure 2: Mathematical Knowledge for Teaching (Grossman, 1990) 


