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Abstract

Aim: This study seeks to determine how students' mathematics achievement is impacted by teacher
quality characteristics.

Methods: The study considered the following teacher characteristics: experience, training,
motivation, interest satisfaction, and instructional methods. The study used the descriptive survey
method to gather data on both teachers and students on how teacher quality could be a determinant
factor in students’ performance in mathematics. The data gathered were analyzed using regression
analysis and analysis of variance (ANOVA).

Results: The analysis's findings indicate that teachers' classroom management skills and
instructional methods have an impact on students' academic performance.

Conclusion: The study concludes that teachers' expertise, instructional methods, classroom
management skills, motivation, satisfaction, and interest all play a significant role in students’
mathematics performance.

Recommendation: In order to obtain appropriate techniques for imparting instruction to pupils,
teachers who lack teaching credentials should be encouraged to enroll in education courses.
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INTRODUCTION

Mathematics is a subject that everyone should be familiar with because it is essential for both
academic success and daily survival. Academic accomplishment, which is a function of teacher
quality, reflects the quality of education. According to Zagyvané (2017), attributing teacher traits
such as teacher qualifications, teacher certification, teacher education, teacher experience, and
teacher evaluation scores significantly impacts educational quality. In the current scientific and
technological era, it is impossible to overstate the significance of mathematics and all of its
ramifications. According to Abd Algani (2019), mathematics has an influence on every aspect of
daily life in addition to the basic sciences, applied sciences, engineering, and technology.

In addition to its usage in the sciences and technology, Odogwu (2002) pointed out that
mathematics is used in a variety of applications, including painting, music, management
information systems, traffic control, and accounting. He also stated that the national strategy on
education (FRN 2004) of the federal government of Nigeria designated mathematics as one of the
core subjects to be taught at both the primary and secondary school levels of education in
recognition of its value. According to Eraikuemen and Oteze (2008), mathematics has the capacity
to maintain students' interest in the formal educational system due to its utilitarian significance in
activities like purchasing and selling, record keeping, understanding, and appreciating nature,
critical thinking, and logical reasoning.

Similarly, Herborpeters (2001) argued that mathematics is the foundation upon which any real
science must succeed through mathematical demonstration. Adegboye (2003) also noted the value
of mathematics in other academic disciplines and in the human race, including the arts, social
sciences, religions, mysticism, business, conflict, and daily life. The researcher further stated that
decorative art has helped people appreciate geometry that trade and religion helped numbers
flourish, and that interest in mathematical programming was sparked by conflict. Decorative arts
use also extends to the design and construction of bridges, dams, and highways. According to
Aremu (1998), mathematics is essential for students' academic success as well as their ability to
survive economically and achieve national goals and objectives. Description of the Issue Any
academic program's success or failure mostly hinges on the teacher, who is the curriculum's main
implementer. According to Adeniyi (2012) and Ayinla (2011), teachers' inability to appropriately
transmit mathematics education to pupils is the cause of students' poor math performance.

According to Kasiisa and Bakaluba (2013), there is a considerable correlation between instructors'
credentials and students' academic performance in eastern Ugandan primary schools. They
suggested that experienced teachers with academic credentials teach social studies in Eastern
Uganda in light of their findings. A study was undertaken in Nandi, Kenya to determine the
connection between teacher effectiveness and student accomplishment (Kosgei, Jairo, Odhiambo
& Ayugi, 2013). They emphasized that teacher experience has a big impact on students'
performance, but they also point out that there is not much of a connection between teacher
certification and students' academic success.

Therefore, this study looked at aspects relating to teacher quality as they related to students'
mathematics achievement in Ghana's upper west. The following teacher quality variables were
considered in this study: experience, education, motivation, interest/satisfaction in teaching,
instructional methods, and classroom management skills.
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Statement of the Problem

Research has shown that underperforming students in mathematics are not limited to Ghana. The
average U.S. score in mathematics literacy was 474 on a scale from 0 to 1,000, which is lower than
the OECD average score of 498. Baldi et al (2007). According to Mbugua, Kibet, Muthaa, and
Nkonke (2012), mathematics achievement in Kenya's Baringo District has consistently been low.
One of the factors contributing to poor mathematics achievement was teachers' poor attitudes.
Ghana's Vision 2020 programme recognizes that the inadequate quality of instructors has
contributed to the decline in educational standards. The performance in primary schools is
described in data gathered by Ghana Education Statistics (MOE 2020) with mathematics being the
least well-performed subject in 2018 and 2019. While researchers like Nsanzabiga (2013),
Mporananayo (2015), and others have studied factors influencing student performance, little is
known about the impact of teachers' effectiveness on students' academic achievement in Rwanda.
The research issue is therefore an analysis of the impact of teacher effectiveness on students'
mathematics performance in SHS1 in Sissala-East, Upper West Region of Ghana.

Hypotheses
The hypotheses tested in the study include:

HOI1: There is no correlation between teachers’ quality factors and students’ academic
achievement in mathematics

HO2: There is no significant composite effect of the six teacher quality factors on students’
achievement in mathematics

HO3: There is no significant relative effect of the six teacher quality factors on students’
achievement in mathematics

Significance of the Study

A teacher must have sufficient knowledge of the subject matter of the education he or she must
impart to the pupils and must be aware of the most effective teaching strategy in order to be
considered the "Master" of the class.

Furthermore, prospective teachers and teachers who are already working in the field should make
sure that they enroll in training to become certified and qualified professionals in order for teaching
to be rewarding and effective in Ghana. Instead of devaluing teachers' qualifications in terms of
the required certificate. The primary significance of teacher qualification to the educational growth
of any nation was highlighted by Mamoon-Al-Bashir (2016). Any academic course, in the
researcher’s opinion, revolves around the teacher. That instance, better student performance would
result from teachers with higher qualifications, and it is likely that a positive learning environment
and student performance are related.

The results of this study would give information on the variables related to teacher quality that
affect students' mathematical achievement. This would make it easier for mathematics teachers to
understand their contributions to pupils' success in mathematics. To increase their knowledge and
efficacy in teaching mathematics, teachers who do not possess the required academic credentials
may also need to pursue further training. Additionally, this study would give the appropriate school
authorities the ability to recognize or notice the significance of requiring a minimum level of
education for mathematics teachers in their various schools. Additionally, the Ministry of
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Education might use the findings of this study to inform policymaking at both the national and
regional levels. Finally, this study's results would help the government determine how to
effectively support instructors in order to maximize teaching productivity.

LITERATURE REVIEW

According to Benegusenga et al. (2017), teaching experience heavily influences student
accomplishment, and there is a need to improve teacher qualification. Since the teacher's
comments, enthusiasm, attitude, and teaching methods have an impact on how well pupils perform
in class, they have a significant impact on the performance of the students. Semir (2018) contends
that for a teacher to be effective in his or her employment, he or she must possess a thorough
understanding of all the subject matter, instructional strategies, and environment. The instructor
must transmit the curricular content exactly as it is written. As a result, the instructor serves as the
foundation for providing students with fulfilling experiences. Therefore, if they want to engage
students in meaningful classroom activities, teachers must make it necessary for them to access
the principles of teaching.

According to Khan, Zia-ul-Islam, Khan, and Education's (2017) research, ineffective teaching
strategies have an impact on students' academic achievement, and pupils are more likely to pick
up the wrong information from teachers who are unable to effectively connect with them or use
the right channels of communication. Additionally, he discovered that using ineffective teaching
strategies and poor instructional language tends to hinder students' academic progress.

Additionally, Benegusenga, Ntawiha, and Nzabalirwa (2017) emphasized the significance of
utilizing a variety of teaching strategies to spark and maintain students' interest as well as make it
easier to accomplish instructional goals. According to Zagyvané (2017), teachers must impart
knowledge; educate pupils on the fundamental abilities outlined in the curriculum, and offer
instructions for efficient classroom instruction. In other words, whether a learning outcome is
successful or unsuccessful in a classroom context depends equally on the teacher and the
curriculum.

A well-planned curriculum does not ensure learning, according to Ekwuewe (2001), unless the
teacher is competent and the student is reasonably motivated and prepared to learn. An ineffective
teacher might ruin any educational programme. In the interest of instructors in particular and pupils
who are constantly on the receiving end, there is a need to emphasize suitable and adequate
intellectual training of teachers. According to Justice and Daniel (2015), pupils who are taught
physics by trained teachers perform significantly better than those who are taught by inexperienced
teachers. The fifteen physics instructors from the chosen institutions make up the study's sample.
NCE Math/Physics (10 teachers), B.Sc. (Ed.) in physics (1 teacher), and HND in engineering (four
teachers) are the qualifications of the teachers. Education for students is always education for the
instructor. In conclusion, it is solely the teacher's obligation to ensure that students receive the
materials outlined in the school curriculum. The degree of success a teacher will accomplish is
heavily influenced by his or her academic proficiency in the subject. As a result, the teacher must
strive to live up to his or her calling and meet the criteria for effective instruction.
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METHODOLOGY

Research Design

This study used the descriptive survey method. The researcher employed a questionnaire to get
accurate data regarding the attitudes of the teachers towards their jobs, as well as their interests,
training, and experience in relation to students' mathematics achievement.

Sample and Sampling Procedure

The participants in the study were all secondary school students and mathematics teachers in
Sissala-East in Upper West, Ghana. To choose the schools, the researcher employed stratified
random approaches. The schools were chosen in a way that encompasses the entire area. Secondary
schools in both urban and rural sections of the region were considered during the selection process.
SS1 students and SS1 mathematics teachers participated in the study.

Data Collection

Each school's mathematics teachers received the questionnaire directly from the researcher. The
researcher gathered the questionnaires before they left each school. Along with the questionnaire,
the final term grades of the students each mathematics teacher had taught were also gathered.

Data Analysis

ANOVA and multiple regression were used to analyze the findings from the data gathered for this
investigation. These were utilized to look at the connection between student achievement and
teacher quality characteristics. A 0.05 alpha threshold of significance was used for the study's
testing of the hypotheses.

Scope of the Study

This study covers secondary schools in the Upper West region of Ghana. 20 schools were randomly
selected from the senior secondary schools in the upper west region, of Ghana. All teachers and
students in the selected schools were included in the study.

RESULT

Analysis of Research Result HOL: There is no correlation between teacher quality factors and
students’ academic achievement in mathematics.

Table 1: Summary of regression analysis

R R. Square Adjusted R. Square Std Error of the Estimate

225a 0.051 0.044 16.00

Table 1 shows a good correlation between mathematics achievement and all 6 teacher quality
characteristics (r = 0.22). They also contribute 4.40% of students' arithmetic achievement, with the
remaining 95.60% attributable to variables other than the six teacher quality criteria that were
considered in this study.

HO2: The six teacher quality criteria do not together have a statistically significant impact on
pupils’ mathematical achievement.
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Table 2: Analysis of variance

Source of Variance Sum of Squares df Mean Square F Sig.(p)
Regression 11869.823 6 1978.304 7.732 0.000*
Residual 221832.0 867 255.862

Total 233701.8 873

*Significant at P < 0.05

Table 2 shows that the six teacher quality components were significant (F = 7.732, P 0.05),
indicating that all the variables taken together have a composite influence on students'
mathematical achievement.

HO3: There is no significant relative effect of the six teacher quality factors on students’
achievement in mathematics.

Table 3: Relative effects of six teacher quality factors on students’ achievement in
mathematics

Unstandardized Std Standard

Variable coefficients B error  coefficients Rank T S
Constant 14114 7.900 1.786 0.74
Experience 6.262E-02 259 0.011 6th 0.242 0.809
Qualification 0.534 404 0.062 5th 1.322 0.187
Motivation 1.434 417 0.150 2nd -3.437  0.001
Interest/Satisfaction 2.803 518 0.224 1st 5.435 0.000
Teacher Techniques 1.706 492 0.128 3rd 3.467 0.001
Classroom Control  0.849 0.362  0.089 4th -2.346  0.019

*Significant at P < 0.05

As summarized in Table 3, instructors' interest and satisfaction rank first in terms of magnitude
when it comes to influencing students' mathematics achievement (beta = 0.224, T = 5.435, P 0.05).
Students' success in mathematics is significantly correlated with their contentment with their areas
of interest. Teachers' motivation comes in second in terms of relative contribution size (Beta =
1.434, T =5.435, P 0.05). Teachers' teaching methods rank third on the list of relative contributions
in terms of magnitude, although the association is still considerable. Beta is 0.128, T is 3.467, and
P is 0.05. This is important as well. The fourth factor is the teachers' capacity for maintaining
control in the classroom (Beta = 0.089, T = 2.346, P 0.05). The connection is also important.
Teachers' qualifications rank sixth in terms of the amount of their relative contribution (beta =
0.62, T=0.242, P 0.05). This connection is important. Teachers' experience comes in last in terms
of relative contribution size (Beat = 0.011, T = 1.76, P 0.05). This connection is also determined
to be important.
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CONCLUSION

This study concludes that teachers’ expertise, instructional methods, classroom management skills,
motivation, satisfaction, and interest all play a significant role in students’ mathematics
proficiency. This might be applied to other subjects, especially ones with a strong scientific
component.

RECOMMENDATIONS

1. Government at all levels should be concerned with teachers' observable low morale levels
and with the best ways to encourage them to perform well.

2. Ghanaian society should reform and learn how to properly recognize and respect the value
of teachers, especially parents, and guardians of students as well as students themselves.

3. The analysis's findings indicate that teachers' classroom management skills and
instructional methods have an impact on students' academic performance. In order to obtain
appropriate techniques for imparting instruction to pupils, teachers who lack teaching
credentials should be encouraged to enroll in education courses.

4. Finally, the government should immediately recognize teaching as a profession. This
would improve the caliber of those entering the field. It is necessary to promote the
appointment of qualified teachers to positions in government. For example, the director
general for education in the country should be a working classroom teacher. Some specific
positions should only be open to active teachers.
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