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Abstract—Student achievement in mathematics has been a focal
point in education, and teaching competence is a key factor in this
regard. This paper, “Connecting Educator Skills to Student Success:
A Review of the Literature on Mathematics”, is a literature review
exploring the impact of teaching competence on students’
mathematical performance. The review is framed around theories of
Pedagogical Content Knowledge (Shulman), Bloom’s Taxonomy, and
Expectancy-Value Theory, which provide a foundation for
understanding the various components of teaching competence.
Drawing from the selected theories, the review encompasses
literature on personality traits, pedagogical strategies, instructional
materials use, and assessment, which are all integral components of
teaching competence. A comprehensive analysis of the reviewed
literature indicates that teachers who possess strong pedagogical
skills, positive attitudes, and high self-efficacy promote better student
motivation and understanding of mathematical concepts. The
integration of instructional materials, including technological
resources and games, enhances learning, promotes mastery, and
contributes to long-term retention, while formative and diagnostic
assessments have been found to be more beneficial than traditional
summative assessments. In the literature, teachers’ qualifications and
experience have consistently been linked to students’ achievement,
although studies on the impact of age and gender have reported
conflicting results. Overall, the literature emphasizes that teaching
competence is a multidimensional construct that significantly
influences mathematics achievement and requires a delicate balance
of knowledge, skills, and attitudes in the classroom. The review
concluded that continuous professional development, evidence-based
pedagogical approaches, and strategic use of instructional and
assessment techniques can enhance the quality of mathematics
education.

Keywords—  Teaching competence, mathematics education,
pedagogy, instructional materials, student performance.

L.

The success of students in mathematics has long been a
subject of significant interest in the field of education, with
numerous studies investigating the various factors that
influence academic performance. Central to this inquiry is the
role of teaching competence, which has been recognized as a
key determinant of student achievement (Tirol, 2023).
Effective teaching, particularly in mathematics, requires a
blend of subject knowledge, pedagogical skills, and the ability
to engage and motivate learners. This study on "Teaching
Competence in Mathematics and Its Influence on the
Academic Performance of Learners" secks to explore how
teachers' skills and approaches affect student outcomes in
mathematics (Comediero & Samillano, et al., 2022).

INTRODUCTION
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To provide a comprehensive understanding of this
relationship, the review of related literature will examine
existing research on teaching competence, specifically in the
context of mathematics education. It will explore theoretical
frameworks such as Pedagogical Content Knowledge
(Shulman, 1987), which highlights the intersection of subject
mastery and teaching strategies, and the Expectancy-Value
Theory (Eccles & Wigfield, 2002), which emphasizes the role
of student motivation in learning. Furthermore, Bloom’s
Taxonomy (1956) will be considered as a framework for
understanding how teaching competence fosters both lower-
order and higher-order cognitive skills in mathematics
learners.

The review will also analyze studies on various aspects of
teacher effectiveness, including personality traits, pedagogical
approaches, the use of instructional materials, and assessment
practices. In doing so, it will provide a thorough exploration of
how these factors contribute to improved student performance
in mathematics. Additionally, research on the importance of
demographic factors such as age, gender, grade level, and
family income will be included to understand how these
elements intersect with teaching competence and influence
learners' academic success (Tinapay & Tirol, 2021). This
review aims to synthesize the existing body of knowledge and
identify gaps in the literature that this study seeks to address,
ultimately contributing to a deeper understanding of how
teaching competence in mathematics impacts learner
outcomes.

II.

Teaching Competence

DISCUSSIONS

A teacher's effectiveness, lesson planning, classroom
management, and other skills and knowledge are referred to as
their teaching competencies. While some may be more skill-or
performance-oriented, others may need more knowledge than
aptitude or talent. Furthermore, as a result of reform studies in
education, the teachers' skills have been expanding (Selvi,
2012). These competencies are observable and measurable,
making it possible to assess a specific competency based on
the teacher’s performance (Nesipbayeva, 2012).

Teaching competencies are crucial for effective
instruction, particularly in mathematics, as they encompass the
knowledge, skills, and attitudes that enable teachers to excel in
the classroom. These competencies include not only lesson
preparedness and classroom management but also the ability
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students and

to
mathematical concepts. According to Selvi (2012), the scope
of teaching competencies has expanded, especially in the
context of educational reform, emphasizing the importance of
a well-rounded approach that blends knowledge, skills, and

effectively engage convey complex

attitudes. These competencies are both observable and
measurable, allowing for objective assessment of a teacher's
performance (Nesipbayeva, 2012).

Personality traits are one of the teaching competencies. It
describes a teacher's attitudes, behaviors, and social traits
toward the students (Khan et al., 2016). Teachers with firmer
self-efficacy beliefs showed a higher level of effort and
persistence with students (Nurlu, 2015), which can create
positive inter-actions and relationships in the classroom.
Teachers who maintain positive mathematical attitudes can
affect the students’ perceptions (Sinay & Nahornick, 2016).
Establishing positive relationships is a successful strategy for
enhancing the social and emotional interactions between
students and instructors (Ibad, 2018).

One of the core teaching competencies is personality traits,
which significantly influence classroom dynamics and student
engagement. Khan et al. (2016) describes these traits as the
attitudes, behaviors, and social characteristics that shape a
teacher’s interactions with students. Teachers who exhibit
higher levels of self-efficacy are more likely to exert effort
and persist in helping students, creating a classroom
environment that fosters positive interactions (Nurlu, 2015).
This, in turn, can strengthen relationships between teachers
and students, as well as improve student attitudes toward
learning. Teachers with a positive attitude toward mathematics
can shape students' perceptions of the subject (Sinay &
Nahornick, 2016), while building effective relationships has
been shown to improve both emotional and social engagement
in the classroom (Ibad, 2018).

Teaching pedagogy

Teaching pedagogy pertains to attributes and
characteristics that aid a teacher in transferring knowledge
among the students (Cankoy, 2010). For a Mathematics
teacher to be effective, a complete comprehension of teaching
pedagogy must be done (Morales et al., 2003). A teacher with
a sound teaching methodology is demonstrated by their
capacity to break down mathematical ideas in a way that
facilitates student learning (Tinapay & Desabille et al., 2023).
It can affect the students' understanding and avoid difficulties
(Hill et al., 2005). Teachers may also allow collaboration
among the students to pro-mote active listening and
sensemaking, including enhancing the students' study skills
(Hunter, 2021).

Another critical aspect of teaching competence is teaching
pedagogy, which refers to the methods and strategies teachers
use to convey knowledge to students (Tirol & Cortes et al.,
2022). Morales et al. (2003) assert that for mathematics
teachers to be effective, they must have a deep understanding
of pedagogy and the ability to simplify complex concepts for
their students. Effective pedagogy can improve students'
comprehension and prevent learning difficulties (Hill et al.,
2005). Furthermore, collaboration among students—facilitated
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by the teacher—can promote active learning, enhance study
skills, and foster a deeper understanding of mathematical
concepts (Hunter, 2021).

Instructional materials (IMs) utilization

Using instructional materials (IMs) has a beneficial effect
on the growth of lasting mastery skills in mathematics (Adipo,
2015). Students who received instruction using the correct IMs
did better (Akpan & Okoli, 2017). Similarly, there was a
considerable disparity in the academic achievement of
mathematics students between those who received computer-
aided instruction and those who were taught using the
traditional approach (Lashley, 2017). The use of instructional
tools like educational games (Kebritchi, 2008) is also essential
to fostering pupils' mathematical aptitude, skills, and learning
habits.

The use of instructional materials (IMs) also plays a vital
role in teaching competence. Proper utilization of IMs can
positively impact students' mastery of mathematical skills.
According to Adipo (2015), the use of effective instructional
materials contributes to the long-term retention of knowledge,
and Akpan and Okoli (2017) found that students taught with
appropriate IMs perform better academically. Additionally,
technology-enhanced learning, such as computer-aided
instruction, has been shown to improve academic performance
compared to traditional teaching methods (Lashley, 2017).
The use of teaching aids, such as educational games, can
further enhance students' learning habits and mathematical
skills (Kebritchi, 2008).

Assessment of learning

Assessment of learning describes the teacher's ability to
utilize assessment methods to determine learning needs and
may influence the students’ grades (Buhagiar & Murphy,
2008; Pang, 2022). It can also be viewed as helping students in
their quest for knowledge, monitoring progress, making
teaching decisions, and enhancing the curriculum (Jimaa,
2011). How-ever, it is noted that most teachers spend much
time focusing on summative assessment when what matters is
conducting diagnostic and formative assessments (Dabell,
2021). As such, teachers need to take an active role in making
decisions about the purpose of the assessment and the content
being assessed (Tirol, 2021).

Assessment of learning is another critical dimension of
teaching competence. It refers to the teacher's ability to
evaluate student learning, monitor progress, and inform
instructional decisions. Buhagiar and Murphy (2008)
emphasize that assessment methods can influence student
outcomes, while Jimaa (2011) highlights the importance of
using assessments not just for grading but also for guiding
students in their learning journey. Although many teachers
focus on summative assessments, research suggests that
formative and diagnostic assessments are more effective for
identifying learning needs and promoting academic growth
(Dabell, 2021). Teachers who actively engage in purposeful
assessment contribute to improved student learning outcomes
(Tirol, 2022).
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The relationship between teaching competence and student
performance is well-documented in educational research. Hill
et al. (2005) and Piopunik et al. (2014) emphasize that
teachers' competencies are strong predictors of student
achievement in mathematics. Teachers who use strategies that
promote critical thinking and problem-solving are perceived
by students as influential in their academic success (Pascual,
2014). While some studies have examined the influence of
teacher demographics, such as gender and age, the findings are
mixed. Islahi and Nasreen (2013) found that male teachers
were sometimes more effective, while other studies suggest no
significant gender-based differences in effectiveness.
Similarly, research on the impact of teachers' age on student
achievement has yielded varied results, with some studies
indicating that younger teachers are more effective (Odiembo
& Simatwa, 2014), while others suggest that older teachers
bring valuable experience to their teaching (Chiang & Wang,
2014).

Educational qualifications, such as holding a master’s
degree, have been shown to positively influence student
outcomes. The National Assessment of Educational Progress
(NAEP) report (2016) indicated that students of teachers with
advanced degrees consistently outperformed those whose
teachers only held bachelor’s degrees. This reflects the
broader impact of higher education on teachers' effectiveness
in the classroom (Horn & Jang, 2017). Teachers with
advanced degrees also tend to have a stronger sense of self-
efficacy and professional identity (Dial, 2008; Kowalczuk-
Waledzia et al., 2017).

Experience is another critical factor in teacher competence.
Studies have shown that teachers with more years of
experience are generally more effective, though teachers with
five years of experience tend to outperform even their more
seasoned colleagues (Rice, 2010). Experienced teachers
contribute significantly to student learning and provide
valuable support to their peers and the school community
(Avvisati, 2018). Teachers with over 20 years of experience
tend to foster higher levels of academic achievement in their
students (Clotfelter et al., 2007), and their effectiveness
continues to grow throughout their careers under favorable
conditions (Tinapay & Tirol, 2021).

Teaching competence in mathematics is multi-
dimensional, encompassing personality traits, pedagogy,
instructional material utilization, and assessment practices.
These competencies are essential in shaping student outcomes
and fostering a productive learning environment. The
relationship between teaching competence and student
achievement, especially in mathematics, highlights the
importance of equipping teachers with the knowledge, skills,
and attitudes needed to succeed.

The literature = demonstrates that  well-prepared,
experienced, and highly qualified teachers play a critical role
in improving students’ academic performance in mathematics.
The relationship between teachers’” competencies and
students’ academic performance is strongly associated with
predicting mathematics achievement (Hill et al., 2005;
Piopunik et al., 2014). Teachers of schools offering
Mathematics curricula equipped with appropriate teaching
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strategies that promote critical thinking and problem-solving
skills are perceived by students as the most influential factor
in satisfactory academic performance (Pascual, 2014).
According to studies, the effectiveness of Mathematics
teachers is not influenced by gender.

Although, some studies found that male teachers were
more effective in teaching, whereas females were average. In
contrast, other studies revealed that females were more
effective than males (Islahi & Nasreen, 2013). Accordingly,
studies indicated that the teachers’ age influenced the
students’ achievement. However, teachers’ age needs to
account more for the variation in students' performance
(Odiembo & Simatwa, 2014). This suggests that teachers' age
does not significantly predict students'’ Mathematics
performance (Waseka et al., 2016).

Conversely, teachers above 30 tend to make decisions in
teaching mathematical concepts (Chiang & Wang, 2014). A
2016 report from the National Assessment of Educational
Progress (NAEP), the largest nationally recognized assessment
of student performance, indicated that teachers who hold
master's degrees produce students who consistently
outperform students of teachers with only a bachelor's degree.
It reflects that attaining a master's degree or higher will
positively affect students' achievement in Mathematics (Horn
& Jang, 2017).

Moreover, having a master's or doctorate impacts the
teachers' view of themselves as educators (Dial, 2008; Kow-
alczuk-Waledzia et al., 2017; Tucker & Fushell, 2013). In
general, teachers with more than 0 years of experience were
more effective but were less effective than those with five
years of experience (Rice, 2010). It was found that students
with teachers with more years of experience in any level of
education showed higher post-test Mathematics scores
(Clotfelter et al., 2007). Similarly, teachers' effectiveness in-
creases with experience, especially in the early years of their
profession under favorable circumstances, and continues to
increase over their entire career (Avvisati, 2018). More
experienced teachers support significant student learning, their
colleagues, and the school (Tinapay & Tirol, 2022).

I1I.

In conclusion, the review of existing literature underscores
the multifaceted nature of teaching competencies and their
critical role in enhancing student academic performance in
mathematics. It emphasizes the importance of effective
pedagogy, strong teacher-student relationships, and sound
assessment practices as pivotal components in the educational
process. This body of research provides valuable insights for
educators, policymakers, and future researchers aiming to
improve mathematics education and student learning
outcomes.

CONCLUSION
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