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ARTICLE INFO ABSTRACT
Received: 10 Mar. 2022 The prime aim of the study was to investigate and understand first-year pre-engineering students’ perceptions
Accepted: 12 May. 2022 about mathematics teachers’ knowledge and instruction. A case study method was employed as a mode of inquiry

and a Likert-type survey for data collection. Participants included 158 first-year pre-engineering students and five
mathematics teachers from Assosa University, Ethiopia. IBM SPSS statistics 20 was used to analyze the
quantitative survey data, and open-ended qualitative questions were analyzed by creating common themes. The
mean score for each category of teachers’ knowledge was computed. Accordingly, the higher mean was obtained
for subject matter knowledge, and the lower mean was obtained for instructional representation and strategies
category. The study revealed that students believe their teachers’ subject matter knowledge is constructive.
Students have confidence in their teachers’ subject matter knowledge. However, students also believe that their
teachers’ teaching methods and overall instructional strategy should be improved. Finally, we proposed that
students’ evaluation of their teachers’ knowledge can develop higher education teachers’ professional growth to
improve engineering students’ mathematics teaching and learning.

Keywords: students’ perception, teachers’ knowledge, instruction, subject matter knowledge, instructional
representation and strategies

INTRODUCTION

Many educational variables impact students learning in the classroom, including students’ awareness of the adequacy of the
classroom environment, pre-instructional strategies, formative testing, teaching style and instruction, representations used, and
examples provided (Byers et al., 2018; Fraser, 2012). Several studies have been conducted to track the factors that can influence
students’ learning outcomes. Many of the factors listed above are similar to basic knowledge studies that teachers need to know
(Shulman, 1986, 1987).

Many researchers have defined and classified teacher knowledge differently and with various conceptualizations. In the mid-
1980s, Shulman (1886, 1987) conceptualized a teacher knowledge framework as a teaching knowledge base. Pedagogical content
knowledge (PCK) is the most widely researched and practical knowledge base among the various knowledge categories (Shulman,
1986, 1987). PCK is defined as the knowledge base required for effective teaching. PCK is that unique blend of content and
pedagogy that is only available to teachers (Shulman, 1987).

Cochran et al. (1993) extended the concept of PCK by using the term ‘pedagogical content knowing,” which was developed
based on a constructivist understanding of the teaching and learning process. In this expanded version of PCK, teachers’ PCK is
defined as an actively evolving knowledge of pedagogy, content, students, and context. According to Ball et al. (2008), PCK is one
of the mathematical knowledge for teaching domains in mathematics education. Ball et al. (2008), with the main sub-domains of
the PCK framework, argued that knowledge of content, students, teaching, and content and curriculum are essential areas of
knowledge for teachers at all levels.

Perception is the process of recognizing and interpreting stimuli registered by the senses (Rookes & Willson, 2005). It is
learning, memory, and expectations, rather than passive sensory input, shaping perceptions. Goldstein and Brockmole (2016)
stated that perceptions create an experience of the environment and enable people to act within it. Students’ perceptions of a
mathematics teacher’s knowledge should confirm ideas about perceiving or viewing the teacher’s knowledge. Examining
students’ perceptions of teachers’ knowledge is essential because it provides a wealth of information for understanding students’
thought processes and classroom processes.
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THE PROBLEM STATEMENT

The continual professional development of university teachers has received much attention in recent years in different
countries (Chadha, 2021; Jang, 2011; Jang & Chen, 2013). In Ethiopia, the higher diploma program (HDP) is available at all higher
education institutions. The HDP’s goal is to enhance the quality of higher education through a licensing program that focuses on
developing the skills and professionalism of university teachers. However, there is evidence that many college and university
teachers with extensive subject knowledge do not teach effectively (Clarke & Hollingsworth, 2002; Jang et al., 2009; Major &
Palmer, 2006). The reasons for this are that, unlike primary and secondary school teachers, college and university teachers are not
required to obtain a teaching certificate (Jang, 2008a, 2008b, 2011), and university teachers require more pedagogical knowledge
in addition to subject knowledge (Hashweh, 1987; Lenze & Dinham, 1994).

It has been argued that students’ perception of teachers’ knowledge and instruction impacts the career development of
teachers. For instance, end-of-semester or course evaluations by students can be used to improve teachers’ teaching methods
and styles. However, caution must be exercised because student evaluations of teaching encourage poor teaching and contribute
to grade inflation (Stroebe, 2020). From the student’s point of view, a good teacher knows the subject well, explains things clearly,
makes the subject interesting, teach students based on their understanding level, provides regular feedback, provides additional
student support, has a good sense of humor, and is fair and consistent (Jang et al., 2009). However, previous studies of learning
environments have seldom examined how students perceive teachers’ knowledge and instruction.

Research mainly focuses on identifying the nature and substance of teachers’ knowledge, identifying the difference and
similarities between expert and novice teachers’ knowledge as they enter the teaching, and suggesting ways to enhance teachers’
professional development through pre-service and in-service modalities. The vast majority of research on teachers’ knowledge
has been conducted from the teachers’ perspective (Xu, 2020). From the perspective of students, there is very little research
available. Because students are exposed to various teachers in various subjects over a long period, they can be considered experts
in various modes of teaching (De Jong & Westerhof, 2001). Students’ perceptions and insights have been regarded as valuable and
meaningful feedback for improving teachers’ teaching effectiveness (Jang et al., 2013). Using students’ perceptions, researchers
and teachers can better understand the perceived instructional and environmental influences on students’ thought processes
(Tuan et al., 2000). Few studies have been conducted on how university students perceive their teachers’ knowledge (Jang, 2011,
Jang et al., 2009, 2013).

Pre-engineering students’ mathematics achievement has been low based on our experience and observation as insiders to
the university. Without a strong mathematics background, learners usually struggle with other engineering subjects, resulting in
shallow satisfaction with the overall engineering program (Mulugeta et al., 2015). Furthermore, insufficient mathematical abilities
present a widespread problem throughout engineering undergraduate programs (Mulugeta et al., 2015). Students may even
believe that mathematics is not an integral part of engineering education (King & Cattlin, 2015). The value of mathematics for
engineers, on the other hand, is undeniable. To this end, teachers’ knowledge and instructional strategy are critical in engaging
students in classroom discussions and demonstrating how mathematics is applied in engineering professions.

This study investigates and understands first-year pre-engineering students’ perceptions about their mathematics teachers’
knowledge and instruction. In this study, students’ perceptions of their teachers’ knowledge and instruction were measured using
features of the teacher’s knowledge related to instruction, representation, and subject matter knowledge. Assessing a student’s
perception of a teacher’s knowledge allows teachers to understand better how their knowledge is recognized in their teaching
and how their teaching can be improved based on these students’ perceptions. To this end, the study addressed the following two
research questions:

1. What are the pre-engineering students’ perceptions of mathematics teachers’ knowledge and instruction?
2. What are teachers’ reflections on their students’ written responses to the survey’s open-ended questions?

METHODS

The case study method was used to assess students’ perceptions of their mathematics teachers’ knowledge and instruction.
The study used both quantitative (Likert-type scale survey) and qualitative (open-ended questions at the end of the survey)
components, as well as teachers’ reflection on students’ written comments at the end of the survey (using probing questions like
students commented on aspects you need to improve-what can you say about it?). The survey was carried out at the end of the
semester.

Sample

Five mathematics teachers teaching the course “Applied Mathematics I” for pre-engineering students and their students
(N=158) at Assosa University, Ethiopia, willingly partake in the study during 2020/21 academic year. Seven teachers were teaching
the course in total. One was a recent BSc degree holder who was not considered due to a lack of teaching experience, and the

! Upon admission to the College of Engineering, the students are allowed to take some fundamental engineering knowledge, and common courses
from the five-year BSc program, which is meant for taking the fundamental engineering courses and preparing the students to examine their
interest in the discipline after completing the orientation. http://213.55.89.249/pre-engineering-school
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Table 1. Demographic characteristics of students in five classes (N=158)

Sex Tox Toz Toz Toa Tos
Male students 12 15 16 14 13
Female students 20 17 15 18 18
Total 32 32 31 32 31

Table 2. Profile of participant teachers

Code Sex AR ACR EL & AS YT Professional development
BSc+MSc ® Become a teacher at a university, holding a BSc
- +
Tou M 27-30 Lecturer (modeling) s e Took HDP in 2020/2021 academic year
BE+MSc ® Becomea tea.cf.\er at a university, holding MSc
To2 M 37-40 Lecturer (algebra) 0+14 e Took HDP training
& o Took JICA training
BSc+MSc ® Become a teacher at a university, holding a BSc
- +
Tos M 2130 Lecturer (differential) 24 e Took HDP in 2020/2021 acdemic year
BEd+MSc e Become a teacher at a university, holding MSc
T M 7-4 L . . 7 o
% 37-40 ecturer (differential) 8 e Took HDP training
Tos M 27-30 Lecturer BSc+MSc 241 ® Becomea te.acher z?t.a university, holding MSc
(numerical) » No pedagogical training

Note. AR: Age range; ACR: Academic ranking; EL&AS: Educational level & area of study; YT: Years of teaching (school & university); HDP: Higher
diploma program; JICA: Japan International Cooperation Agency

Table 3. Structure of SPOMTKI survey in the SMK & IRS for students (N=158)

Scale name Number ofitems  Examples of items

My teacher has a strong content knowledge of mathematics (SMK1)

My teacher explains the contents of mathematics clearly (SMK5)

My teacher uses different teaching activities to promote my learning of mathematics (IRS1)
My teacher uses familiar analogies to explain concepts of subject matter (IRS7)

SMK 12

IRS 18

other, a female, was on maternity leave. Thus, only five teachers were taken. Their identities were coded as Toi, Toz, Tos, Tos, and
Tos. Table 1 describes the demographics of the students, and Table 2 describes the profiles of the five participating teachers.

Research Instrument

The study adapted an instrument from “students’ perceptions of college teachers’ PCK” (Jang et al., 2009), “university
students’ perceptions of instructor’s TPACK” (Chang et al., 2015), “middle school students’ perceptions of mathematics teachers’
PCK” (Xu, 2020), and “student perceptions of teachers’ knowledge” (Tuan et al., 2000) survey as a tool for data collection. The
instrument is then named ‘students’ perception of mathematics teachers’ knowledge and instruction (SPOMTKI), which is used to
investigate first-year pre-engineering students’ perceptions about their teachers’ knowledge and instruction.

The Likert-type survey consisted of 30 items divided into two categories; subject matter knowledge (SMK), which contains 12
items, and instructional representation and strategies (IRS), which contains 18 items of practices that might take place in the
“Applied Mathematics I” course. Only two categories (SMK and IRS) were used for this study because they were the most significant
ones identified in the literature (Chang et al., 2015; Jang, 2011) and were the most relevant to the overall study.

SMK refers to students’ perceptions of how well the teacher demonstrates the discipline’s purpose, subject matter, and idea.
Students’ perceptions of the teacher’s use of a representational repertoire include analogies, metaphors, examples, and
explanations, and the extent to which the teacher selects teaching tactics that challenge students’ initial concepts and activities
for instruction referred to as IRS.

Table 3 describes the structure of the SPOMTKI scale as having two categories; SMK (12 items) and IRS (18 items), and sample
items in the two categories.

Students were asked about their level of agreement or disagreement regarding how often each practice took place, on a five-
point Likert-type survey, and an open-ended question about the overall strength and the aspects/points their teachers need to
improve.

All survey data was coded. IBM SPSS statistics 20 was used to conduct a quantitative survey analysis. The internal consistency
reliability of students’ responses to mathematics teachers’ perceptions of their knowledge and instruction was calculated.
Cronbach’s alpha coefficient value of 0.86 was obtained on the survey tool, suggesting that students responded to this survey with
a relatively high degree of consistency. Data from the quantitative survey were supported by open-ended qualitative questions,
which are analyzed by generating common themes. Teachers’ reflections on students’ feedback were also used to collect
qualitative data.

Ethical issues were considered when collecting data in the field and when analyzing and disseminating reports. To participate
in the study, both teachers and students signed a consent form voluntarily. We collected the data by developing rapport with study
participants and maintaining trust by explaining that the study would not harm them. Regarding confidentiality and involvement
of any deception activity, we have shared our notes and all information with participants to avoid misinterpretation of the data.
We used pseudonyms to protect the identity of the participants and assured them that the information would be used exclusively
for research purposes.
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Table 4. Students’ perceptions of teachers’ knowledge and instruction (N=158)

No Items SsD D N A SA M SDV
1 My teacher has a strong content knowledge of mathematics. 5 19 28 52 54 3.83 1.124
2 My teacher does not have a strong content knowledge of mathematics. 10 30 31 34 53 3.57 1.299
3 My teacher makes mathematics interesting. 5 14 37 50 52 3.82 1.086
4 My teacher makes mathematics boring. 9 25 47 45 32 342 1.147
5 My teacher explains contents of mathematics clearly. 3 22 40 50 43 3.68 1.077
6 My teacher cannot explain contents of mathematics clearly. 8 25 27 48 50 3.68 1.217
7 My teacher selects appropriate content for students. 7 19 42 60 30 3.55 1.068
8 My teacher does not select appropriate content for students. 9 18 43 48 40 3.58 1.152
9 My teacher knows how mathematics is related to engineering. 9 28 33 52 36 3.49 1.188
10 My teacher did not show us how mathematics is related to engineering 14 30 33 41 40 3.40 1.292
11 My teacher knows answer to questions that we ask about mathematics. 5 18 34 54 47 3.76 1.097
12 My teacher did not know answer to our questions about mathematics. 10 17 37 42 52 3.69 1.215
Subject matter knowledge (SMK) 3.61 0.61
13 My teacher uses different teaching activities to promote my learning of mathematics. 15 26 46 28 23 3.24 1.175
14 My teacher did not use different teaching activities to promote my mathematics learning. 10 23 48 43 34 3.43 1.164
15 My teacher uses a variety of teaching approaches to teach different topics. 12 25 50 37 34 3.35 1.200
16 My teacher uses a single teaching approach to teach different topics. 12 36 50 37 23 3.15 1.156
17 My teacher understands my mathematics needs. 12 22 48 46 30 3.38 1.165
18 My teacher did not understand my mathematics needs. 13 26 48 35 36 3.351.231
19 My teacher uses familiar analogies to explain concepts of subject matter. 11 23 49 44 31 3.39 1161
20 My teacher uses unfamiliar analogies to explain concepts of subject matter. 7 25 44 45 37 351 1.144
21 My teacher’s teaching methods keep me interested in mathematics. 14 28 56 36 24 3.18 1.159
22 My teacher’s teaching methods makes me to dislike mathematics. 10 29 57 28 34 330 1.181
23 My teacher provides opportunities for me to express my point of view. 18 20 47 47 26 3.27 1.214
24 My teacher does not allow me to express my point of view. 7 25 54 29 43 3.48 1177
25 My teacher helps me increase my interest in mathematics learning. 10 22 53 40 33 341 1.151
26 My teacher does not help me increase my interest in mathematics learning. 13 18 52 29 46 3.49 1.250
27 My teacher uses multimedia or technology (e.g. PowerPoint) to express concept of subject. 33 29 50 21 25 2.85 1.332
28 My teacher did not use multimedia or technology (e.g., PowerPoint) to express concept of subject. 16 26 51 25 40 3.30 1.289
29 My teacher shows us activities that | can use to continue my mathematics study. 13 28 59 30 28 3.20 1.172
30 My teacher did not show us activities that | can use to continue my study of mathematics. 14 21 45 31 47 3.48 1.285
Instructional representations & strategies 3.32 0.59
Perceptions of teachers’ knowledge & instruction 3.47 0.53

Note. *SD: Strongly disagree; D: Disagree; N: Neither agree/disagree; A: Agree; SA: Strongly agree; M: Mean; SDV: Standard deviation

RESULTS

This section discusses the study’s findings on students’ perceptions of their teachers’ knowledge and instruction. We will
discuss why the five teachers differ based on student responses to the survey in the following section. The descriptive statistics
for students’ perceptions of teachers’ knowledge and instruction are shown in Table 4. Accordingly, the average students’
perception of teachers’ knowledge and instruction was nearly 3.5 (between neither agree/disagree and agree) (M=3.47), with mean
values of SMK (3.61) and IRS (M=3.32). Table 4 also shows that the mean scores for the SMK (M=3.61, SD=0.61) categories were
higher than the mean scores for the IRS (M=3.32, SD=0.59) categories when comparing the five teachers.

In the SMK category, students agreed that their teachers had strong content knowledge of mathematics and made
mathematics enjoyable (106) 67.1% and (102) 64.6%, respectively; however, students disagreed that their teachers showed them
how mathematics is related to engineering (44) 27.8%. In the IRS category, students agreed that their teachers use unfamiliar
analogies to explain subject matter concepts (82) 51.9%; however, they disagreed that their teachers use multimedia or
technology to express the concept of the subject (62) 39.2%. The remaining items fallinto the “neither agree/disagree” and “agree”
categories. From the two categories of teachers’ knowledge and instruction discussed, SMK was higher, while IRS was perceived
to be lower, making it difficult to understand the lesson and ultimately impacting their learning. In aggregate, approximately
31.7% of students strongly agreed that their teachers’ SMK or IRS were good. However, the remaining (68.3%) believed that their
teachers’ SMK and IRS are insufficient and that a professional development program for teachers is needed to address the issue.

Table 5 shows the descriptive statistics (average means and standard deviation) for each of the five teachers’ vis-a-vis
students’ responses to the two categories of the survey. As we can see from Table 5, all five teachers in each of the two categories
have an average mean score higher than the mean score of 3.0. The mean score of To, is the highest in the SMK category, while that
of teacher Toz is the lowest. Similarly, teacher Tos has the highest mean score in the IRS category, and teacher Tos has the lowest.

Portrayal of To:

The data in Table 5 shows that To: had a high mean score on SMK (M=3.71, SD=0.49), followed by IRS (M=3.3, SD=0.39)
categories. These ratings indicate that the survey items investigated were in the scope of “neither agree/disagree” and “agree.”
Students rated Toi's SMK as rich and encouraging, as depicted in Table 5. However, they noted that his knowledge of instructional
representations and strategies had to be improved. In the open-ended questions, the students gave positive feedback on the
overall strength of Toi’s and some suggested areas where he should improve. Students thought To: had good subject matter
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Table 5. Students’ responses for the five teachers

Teacher Category Number of students Mean Standard deviation

SMK 32 3.71 0.49

Tou
IRS 3.3 0.39
T SMK 32 3.82 0.51
°2 IRS 3.41 0.65
SMK 31 3.25 0.47

Tos
IRS 3.16 0.33
T SMK 32 3.77 0.49
o IRS 3.5 0.75
T SMK 31 3.5 0.84
o IRS 3.21 0.68

Note. SMK: Subject matter knowledge; IRS: Instructional representation & strategies

understanding and pedagogical skills. Furthermore, some students believe that the teacher is both enthusiastic and self-
confident. Some students voiced their opinions toward teacher To: regarding the suggested areas he should improve, including
decreasing the speed of teaching, using his own time solely, providing students with opportunities to express their points of view,
and using various forms of technology accessible. The teacher commented on students’ feedback, particularly on the areas that
needed improvement, saying, “students had a wide range of opinions. Some students dislike the course, while others enjoy it.
There is no time available to do what students had suggested.”

Portrayal of Toz

To2 has a high mean score on SMK (M=3.82, SD=0.51), followed by IRS (M=3.41, SD=0.65) categories. The rating values suggested
that the investigated questions fall into the “neither agree/disagree” and “agree” categories. Students rated To.’s SMK as rich and
inspiring. They did say, however, that his IRS could be improved. The students gave positive feedback on To.’s overall strength in
the open-ended questions. Students generally believe that T understood what he was teaching and had an excellent
understanding of the pedagogical skills needed to teach the subject. Some suggested areas that he should improve include using
different technologies available, providing more examples, and giving different classroom activities to enhance what students are
learning. The teacher reflected his views on student feedback, particularly on areas of improvement, and said: Due to COVID-19
interruption, there was not much time to practice examples, do classroom activities, and use technology.

Portrayal of Toz

The data in Table 5 shows that Tos relatively high mean score on SMK (M=3.25, SD=0.47), followed by IRS (M=3.16, SD=0.33)
categories. Students rated Tos’s SMK as acceptable and encouraging. However, they noted that his knowledge of the IRS needs
some improvement. In the open-ended questions, the students provide positive feedback about the overall strength of Tos.
Students generally said that Tos has good knowledge of mathematics and his teaching method makes them interested in learning.
In addition, some students believed that the teacher was disciplined, came to class on time, and covered all topics in the unit.

On the other hand, students also suggested areas of improvement they need from the teacher, including reducing the teaching
pace, improving the teaching techniques, being prepared to teach all topics, using different techniques, using his knowledge
correctly, and avoiding teaching by a projector and give good grades. When the teacher was allowed to reflect on students’ views
towards him, particularly on the areas of improvement, he argued that he had no trouble teaching different topics and used his
knowledge and capacity to teach the subject. He said he uses a projector because of time shortage due to COVID-19. He finally
confessed that he would improve his pedagogy due to the ongoing HDP module he is completing.

Portrayal of Tos

Toa also has a high mean score on SMK (M=3.77, SD=0.49), followed by the IRS (M=3.5, SD=0.75). Students rated Tos’s SMK as
acceptable and inspiring. However, they noted that his knowledge of the IRS needs improvement. Written responses from students
about Tos strengths indicate that he has good knowledge of mathematics and uses various teaching methods to explain contents
to students. In addition, he uses a variety of learning activities to explain, and the students found his teaching methods attractive
and unreserved sharing of his knowledge. Similarly, some other students shared their views on areas the teacher needs to improve:
teaching pace and speed in the classroom, focusing on vague concepts, and classroom management. When the teacher was given
a chance to reflect on students’ views, he argued that students do not have enough time to practice and, in some cases, ambiguity
may be related to students’ background knowledge.

Portrayal of Tos

According to the data in Table 5, Tos also has a relatively acceptable mean score on SMK (M=3.5, SD=0.84), followed by IRS
(M=3.21, SD=0.68). Students rated Tos’s SMK as solid and encouraging. However, his knowledge of the IRS is not as encouraging
and positive in the eyes of his students. According to students’ comments, Tos is an interesting and the right teacher for the
mathematics course. On the other hand, students comment on some areas for improvement, including using different books and
reference materials rather than relying solely on handouts, work activities from the handout, and adequate preparation prior to
the class. The teacher was asked to reflect on students’ view, particularly on the areas of improvement, and he argued that the
students’ attitude is highly different. Some students do not like the course, and some do. The survey provides information on
whether the student’s learning style matches the teacher’s way of teaching.



6/8 Kasa et al. / Pedagogical Research, 7(3), em0127

DISCUSSION

The study aimed to investigate and understand students’ perceptions of university mathematics teachers’ knowledge and
instruction while teaching the “Applied Mathematics I” course to pre-engineering students. The following section discusses
students’ perceptions of teachers’ knowledge and instruction, the teacher’s response to the survey’s remarks, and the reasons for
the discrepancies among the five teachers in terms of the two SPOMTKI categories.

As shown in Table 5, the mean score of the five teachers was higher than the average mean score. However, there were
significant individual differences between the mean scores of the five teachers in the two categories of the SPOMTKI (SMK and IRS)
instrument. For example, in the SMK category, To: had the highest mean score (M=3.82, SD=0.51), and Tos had the lowest mean
score (M=3.25, SD=0.47). Looking at the profiles of participating teachers in Table 1, To, becomes a university teacher after
completing a MSc. having 14 years of experience and taking both HDP training and JICA training, which can contribute to having
the highest SMK mean score. Likewise, Tos becomes a university teacher after completing a BSc degree, having six years of
experience, and taking HDP in the same year when this study was conducted can contribute to the lowest mean score. Having
pedagogical training and more years of experience contributes significantly to having a greater SMK as students perceive. These
results are in agreement with the literature. If the teacher does not possess the required knowledge of the subject matter in his
area, teaching cannot be effective (Ntibi et al., 2020).

As shown in Table 5, in the IRS category, Tos had the highest mean score (M=3.5, SD=0.75), and Tos had the lowest mean score
(M=3.16, SD=0.33). When we see the profiles of the participating teachers from Table 1, Tos becomes a university teacher after
completing his MSc, completed HDP training, and has 15 years’ work experience, which contributes to having a high mean score
in the IRS category. Toahad a BEd his first degree, and Toz had BSc in his first degree, which may contribute to their high and low
IRS, respectively. These results indicate that more experience and pedagogical training contributed significantly to the IRS
category of the instrument. Teaching experience and pedagogical training play a substantial impact on the professional growth
of teachers (Jong et al., 2005; Major & Palmer, 2006; Van Driel et al., 2001).

When we compare written comments from students, To2 received the slightest criticism compared to Tos, indicating that
students’ responses to open and closed-ended questions were consistent. Similarly, the IRS category for the teachers with the
highest and lowest mean scores on the survey is the same. Students’ written feedback has given teachers insight into their
students’ perception of their knowledge and pedagogy.

During the discussion with teachers, we observed that teachers tend to accept most of the comments and critiques from their
students and promise to improve in general and their classroom instructional practices in particular. Tes, for instance, reflected
that because he is taking the HDP, he will improve his teaching strategies. Based on the findings, we can conclude that student
evaluations of teaching should be used for ongoing professional development and teaching improvement rather than evaluating
teaching performance (Ministry of Education, 2021). To that end, by understanding students’ perceptions, we can use the survey
to determine whether the teacher met the expected goal (Halim et al., 2014). On the other hand, traditional end-of-semester
evaluations produce little feedback and are too late to assist instructors in making teaching improvements (Jang, 2011) and
should thus be used in the middle of the semester. Nilsson (2008) asserted that a teacher’s reflection could positively impact a
teacher’s knowledge base.

As per the information in Table 4, SMK (M=3.61, SD=0.61) is a higher mean score than IRS (M=3.32, SD=0.59) based on
descriptive statistics from the SPOMTKI survey in two categories. This is consistent with the findings of Major and Palmer (2006),
who noted that university teachers have more content knowledge than instructional knowledge. Although studies have focused
on the knowledge of primary and secondary school teachers, there is still a need for examples and theory in the context of teachers
with more mathematical preparation and older students with diverse and complex experiences in learning mathematics (Hauk et
al., 2014). The most critical factors influencing students’ academic achievement, according to students, were subject mastery and
appropriate instructional strategies (Ntibi et al., 2020).

CONCLUSION AND IMPLICATIONS

One hundred fifty-eight students from five sections filled out a survey about their perceptions of mathematics teachers’
knowledge and instruction. Overall, students provided positive feedback on the survey items. For example, while teachers’
differences could be explained by their preparation, experience, and professional development, all students agreed that teachers
have sufficient knowledge of the mathematics they teach. Students also agreed that they understood and followed the classroom
instructions. According to students’ perceptions, all five teachers have a high mean score in the SMK category and a low mean
score in the IRS category.

We found that university students’ perceptions of mathematics teachers’ knowledge and instruction varied. The fact that all
of the five teachers teach a similar course and the students were in a similar group necessitating that it would be beneficial for the
five teachers to collaborate and learn from one another. Researchers can use the survey developed in this study to understand
students’ perceptions and, as a result, determine whether or not teachers met the expected goals (Jang, 2011; Tuan et al., 2000).
The assessment of teachers’ knowledge by students is not limited to a few observations or interviews but is based on the opinions
of all students (Jong et al., 2005). However, quantitative survey data cannot portray the factors influencing teachers’ professional
development, nor can it be used to assess content-specific details (Chang et al., 2015). The researchers gathered additional
qualitative data to cross-validate the research findings, including open-ended student opinions.
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Based on these findings, it is suggested that teachers attend conferences, seminars, and workshops to improve their subject
knowledge and the way they present content to students. In this study, the survey investigation was conducted at the end of the
semester, but it would be better if it were done at the beginning, middle, and end of the semester to allow the teacher to grasp
students’ needs and ideas. Furthermore, teachers or researchers should encourage students to respond to the survey’s open-
ended questions to explain their quantitative scores.

The study did, however, have some limitations. The study focuses on students’ (N=158) perceptions of mathematics teachers’
(N=5) knowledge and instruction for practical and manageability concerns in the “Applied Mathematics I” course. This limits the
study’s generalizability to some extent. Furthermore, because the study is exploratory, experimental conclusions cannot be drawn
at this stage. Future studies may employ experimental designs with student-perceived SPOMTKI instruments to obtain more
reliable results. Further studies are needed to track teachers’ knowledge and instruction in various universities across Ethiopia.

Author contributions: All authors have sufficiently contributed to the study, and agreed with the results and conclusions.
Funding: No funding source is reported for this study.
Declaration of interest: No conflict of interest is declared by authors.

REFERENCES

Ball, D. L., Thames, M. H., & Phelps, G. C. (2008). Content knowledge for teaching: What makes it special. Journal of Teacher
Education, 59(5), 389-407. https://doi.org/10.1177/0022487108324554

Byers, T., Mahat, M., Liu, K., Knock, A., & Imms, W. (2018). Systematic review of the effects of learning environments on student
learning outcomes. University of Melbourne. https://apo.org.au/node/188746

Chadha, D. (2021). Continual professional development for science lecturers: Using professional capital to explore lessons for
academic development. Professional Development in Education. https://doi.org/10.1080/19415257.2021.1973076

Chang, Y., Jang, S. J., & Chen, Y. H. (2015). Assessing university students’ perceptions of their physics instructors’ TPACK
development in two contexts. British Journal of Educational Technology, 46(6), 1236-1249. https://doi.org/10.1111/bjet.12192

Clarke, D., & Hollingsworth, H. (2002). Elaborating a model of teacher professional growth. Teaching and Teacher Education, 18(8),
947-967. https://doi.org/10.1016/S0742-051X(02)00053-7

Cochran, K. F., DeRuiter, J. A., & King, R. A. (1993). Pedagogical content knowing: An integrative model for teacher preparation.
Journal of Teacher Education, 44(4), 263-272. https://doi.org/10.1177/0022487193044004004

De Jong, R., & Westerhof, K. J. (2001). The quality of student ratings of teacher behaviour. Learning Environments Research, 4, 51-
85. https://doi.org/10.1023/A:1011402608575

Fraser, B. J. (2012). Classroom learning environments: Retrospect, context and prospect. In B. J. Fraser, K. G. Tobin, & C. J.
McRobbie (Eds.), Second international handbook of science education (pp. 1191-1239). Springer. https://doi.org/10.1007/978-
1-4020-9041-7_79

Goldstein, E. B., & Brockmole, J. (2016). Sensation and perception. Cengage Learning.

Halim, L., Abdullah, S.I.S.S., &Meerah, T. (2014). Students’ perceptions of their science teachers’ pedagogical content knowledge.
Journal of Science Education and Technology, 23(2), 227-237. https://doi.org/10.1007/s10956-013-9484-2

Hashweh, M. Z. (1987). Effects of subject-matter knowledge in the teaching of biology and physics. Teaching and Teacher
Education, 3(2), 109-120. https://doi.org/10.1016/0742-051X(87)90012-6

Hauk, S., Toney, A., Jackson, B., Nair, R., & Tsay, J. J. (2014). Developing a model of pedagogical content knowledge for secondary
and post-secondary mathematics instruction. Dialogic Pedagogy: An International Online Journal, 2, A16-A40.
https://doi.org/10.5195/dpj.2014.40

Jang, S. J. (2008a). Innovations in science teacher education: Effects of integrating technology and team-teaching strategies.
Computers & Education, 51(2), 646-659. https://doi.org/10.1016/j.compedu.2007.07.001

Jang, S. J. (2008b). The effects of integrating technology, observation and writing into a teacher education method course.
Computers & Education, 50(3), 853-865. https://doi.org/10.1016/j.compedu.2006.09.002

Jang, S. J. (2011). Assessing college students’ perceptions of a case teacher’s pedagogical content knowledge using a newly
developed instrument. Higher Education, 61(6), 663-678. https://doi.org/10.1007/s10734-010-9355-1

Jang, S. J., & Chen, K. C. (2013). Development of an instrument to assess university students’ perceptions of their science
instructors’ TPACK. Journal of Modern Education Review, 3(10), 771-783.

Jang, S. J., Guan, S. Y., & Hsieh, H. F. (2009). Developing an instrument for assessing college students’ perceptions of teachers’
pedagogical content knowledge. Procedia-Social and Behavioral Sciences, 1(1), 596-606.
https://doi.org/10.1016/j.sbspro.2009.01.107

Jang, S. J., Tsai, M. F., & Chen, H. Y. (2013). Development of PCK for novice and experienced university physics instructors: A case
study. Teaching in Higher Education, 18(1), 27-39. https://doi.org/10.1080/13562517.2012.678329

Jong, 0. D., Van Driel, J. H., & Verloop, N. (2005). Pre-service teachers’ pedagogical content knowledge of using particle models in
teaching chemistry. Journal of Research in Science Teaching: The Official Journal of the National Association for Research in
Science Teaching, 42(8), 947-964. https://doi.org/10.1002/tea.20078


https://doi.org/10.1177/0022487108324554
https://apo.org.au/node/188746
https://doi.org/10.1080/19415257.2021.1973076
https://doi.org/10.1111/bjet.12192
https://doi.org/10.1016/S0742-051X(02)00053-7
https://doi.org/10.1177/0022487193044004004
https://doi.org/10.1023/A:1011402608575
https://doi.org/10.1007/978-1-4020-9041-7_79
https://doi.org/10.1007/978-1-4020-9041-7_79
https://doi.org/10.1007/s10956-013-9484-2
https://doi.org/10.1016/0742-051X(87)90012-6
https://doi.org/10.5195/dpj.2014.40
https://doi.org/10.1016/j.compedu.2007.07.001
https://doi.org/10.1016/j.compedu.2006.09.002
https://doi.org/10.1007/s10734-010-9355-1
https://doi.org/10.1016/j.sbspro.2009.01.107
https://doi.org/10.1080/13562517.2012.678329
https://doi.org/10.1002/tea.20078

8/8 Kasa et al. / Pedagogical Research, 7(3), em0127

King, D., & Cattlin, J. (2015). The impact of assumed knowledge entry standards on undergraduate mathematics teaching in
Australia. International Journal of Mathematical Education in Science and Technology, 46(7), 1032-1045.
https://doi.org/10.1080/0020739X.2015.1070440

Lenze, L. F. & Dinham, S. M. (1994). Examining pedagogical content knowledge of college faculty new to teaching [Paper
presentation]. The Annual Meeting of the American Educational Research Association, New Orleans, Louisiana.

Major, C. H., & Palmer, B. (2006). Reshaping teaching and learning: The transformation of faculty pedagogical content knowledge.
Higher Education, 51(4), 619-647. https://doi.org/10.1007/5l0734-004-1391-2

Ministry of Education. (2021). Ethiopian higher education institutions’ academic staffs performance evaluation guidelines (Draft).
Federal Ministry of Education. https://moe.gov.et/

Mulugeta, A., Zelalem, T., & Kassa, M. (2015). Perception of civil engineering extension students of Addis Ababa University Institute
of Technology in the teaching of applied mathematics. Ethiopian Journal of Education and Sciences, 10(2), 51-78.

Nilsson, P. (2008). Teaching for understanding: The complex nature of pedagogical content knowledge in pre-service education.
International Journal of Science Education, 30(10), 1281-1299. https://doi.org/10.1080/09500690802186993

Ntibi, J. E. E., Neji, H. A., & Agube, C. (2020). Students’ perception of teacher knowledge of subject matter/lesson presentation and
academic performance in physics in Calabar Municipality, Cross River State, Nigeria. European Journal of Social Sciences, 59(2),
247-254.

Rookes, P., & Willson, J. (2005). Perception: Theory, development and organization. Routledge.
https://doi.org/10.4324/9780203977408

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 4-14.
https://doi.org/10.3102/0013189X015002004

Shulman, L. S. (1987). Knowledge and teaching: Foundations of the new reform. Harvard Educational Review, 57(1), 1-23.
https://doi.org/10.17763/haer.57.1.j463w79r56455411

Stroebe, W. (2020). Student evaluations of teaching encourages poor teaching and contributes to grade inflation: A theoretical and
empirical analysis. Basic and Applied Social Psychology, 42(4), 276-294. https://doi.org/10.1080/01973533.2020.1756817

Tuan, H. L., Chang, H. P., Wang, K. H., & Treagust, D. F. (2000). The development of an instrument for assessing students’
perceptions of teachers’ knowledge. International  Journal of Science  Education, 22(4), 385-398.
https://doi.org/10.1080/095006900289804

Van Driel, J. H., Beijaard, D., & Verloop, N. (2001). Professional development and reform in science education: The role of teachers’
practical knowledge. Journal of Research in Science Teaching: The Official Journal of the National Association for Research in
Science Teaching, 38(2), 137-158. https://doi.org/10.1002/1098-2736(200102)38:2<137::AID-TEA1001>3.0.CO;2-U

Xu, Y. (2020). Developing an instrument of assessing the middle school students’ perceptions of mathematics teachers’ PCK.
Research in Mathematical Education, 23(1), 23-45. https://doi.org/10.7468/jksmed.2020.23.1.23


https://doi.org/10.1080/0020739X.2015.1070440
https://doi.org/10.1007/sl0734-004-1391-2
https://moe.gov.et/
https://doi.org/10.1080/09500690802186993
https://doi.org/10.4324/9780203977408
https://doi.org/10.3102/0013189X015002004
https://doi.org/10.17763/haer.57.1.j463w79r56455411
https://doi.org/10.1080/01973533.2020.1756817
https://doi.org/10.1080/095006900289804
https://doi.org/10.1002/1098-2736(200102)38:2%3C137::AID-TEA1001%3E3.0.CO;2-U
https://doi.org/10.7468/jksmed.2020.23.1.23

	INTRODUCTION
	THE PROBLEM STATEMENT
	METHODS
	Sample
	Research Instrument

	RESULTS
	Portrayal of T01
	Portrayal of T02
	Portrayal of T03
	Portrayal of T04
	Portrayal of T05

	DISCUSSION
	CONCLUSION AND IMPLICATIONS
	REFERENCES

