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ABSTRACT 

Mathematics is an important subject capable of equipping student in dealing with analytical 

issues and for gaining admission to read science-related disciplines in higher institutions in 

Nigeria. However, reports from Teacher Registration Council of Nigeria have shown that 

Mathematics Teachers (MT) are deficient in professional practice. This study, therefore, was 

carried out to examine teachers’ professional competence (content and pedagogical knowledge), 

quality of instruction (lesson development, set induction, content presentation, content 

communication, questioning techniques, and management), and classroom climate 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, innovation, 

and individualisation) as predictors of Secondary School (SS) students’ interest and achievement 

in mathematics in Ibadan, Nigeria 

 

The study was underpinned by the Human Capital Theory, while the correlational design was 

adopted. Four Local Government Areas-LGAs (Ibadan Southeast, Ibadan North, Egbeda and 

Akinyele) were randomly selected. The simple random sampling technique was used to select 

20 SSs (five from each LGA). Twenty MT participated in the study. A total of 1200 SSII students 

(60 per school) were randomly selected. The instruments used were Teacher Content Knowledge 

Test (r=0.85), Pedagogical Knowledge (r=0.79), Quality of Instruction (r=0.77) Observation 

rating scales, Classroom Climate Inventory, Students’ Interest in Mathematics Questionnaire 

(r=0.87) and Mathematics Achievement Test (r=0.75). Data were analysed using Pearson 

product moment correlation and Multiple regression at p≤0.05 

 

Majority (85.0%) of the teachers possessed professional qualification and 90.0% of them had 

more than 10 years teaching experience. Teacher content knowledge (r=-0.57) had negative 

significant relationship with students’ interest in mathematics, while personalisation (r=0.33), 

involvement (r=0.18), student-cohesiveness (r=0.36), satisfaction (r=0.68), task-orientation 

(r=0.47), innovation (r=0.21) and individualisation (r=0.11) had positive significant 

relationships with students’ interest in mathematics. Pedagogical knowledge (r=-0.53) and set 

induction (r=-0.61) had negative significant relationships with students’ achievement in 

mathematics, while teacher content knowledge (r=0.51) and satisfaction (r=0.68) had positive 

significant relationship with students’ achievement in mathematics. The composite contribution 

of teachers’ professional competence to students’ interest was significant (F(2, 17)=4.36; Adj. 

R2=0.26), accounting for 26.0% of its variance. The composite contribution of teachers’ 

professional competence to students’ achievement was significant (F(2; 17) = 5.97; Adj. R2 = 0.34), 

accounting for 34.0% of its variance. The composite contribution of classroom climate to 

students’ interest was significant (F(7; 1154) = 86.33; Adj. R2 = 0.34), accounting for 34.0% of its 

variance. The composite contribution of quality of instruction to students’ interest and 

achievement were not significant. There was no composite contribution of classroom climate to 

students’ achievement. Teacher content knowledge (β=0.54), pedagogical knowledge (β=-0.10), 

personalisation (β=0.11), cohesiveness (β=0.07), satisfaction (β=0.36), task orientation (β=0.16) 

and innovation (β=0.08) made relative contributions to students’ interest in mathematics. 

Pedagogical knowledge (β=-0.42) and set induction (β=-0.80) made relative contributions to 

students’ achievement in mathematics.  

 

Teachers' professional competence and some classroom climate variables enhanced secondary 

school students’ interest in mathematics, while pedagogical knowledge and set induction 

improved their achievement in mathematics in Ibadan, Nigeria. Mathematics teachers should 

focus on these factors to improve students’ interest and achievement in mathematics. 

 

Keywords:  Mathematics teachers content knowledge, Pedagogical knowledge, Classroom 

climate, Interest and achievement in mathematics 

Word count:    487 

        



  

vii 
 

TABLE OF CONTENTS 

Title                             Page 

Title Page          i 

Certification          ii 

Dedication          iii 

Acknowledgement         iv 

Abstract          vi 

Table of Contents         vii 

List of Tables          x 

List of Figures          xii 

List of Appendixes         xiii 

CHAPTER ONE: INTRODUCTION 

1.1 Background to the Study       1 

1.2 Statement of the Problem       11 

1.3 Research Questions        12 

1.4 Scope of the Study        13 

1.5 Significance of the Study       13 

1.6 Operational Definitions of Terms      14 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Theoretical Framework        16 

2.1.1 Human Capital Theory                                                                                   16 

2.2 Conceptual Review        19 

2.2.1    Teachers’ professional competence                                                                19  

2.2.1.1 Content knowledge of subject matter                                                             21 

2.2.1.2 Pedagogical knowledge                                                                                  25 

2.2.2    Quality of instruction                                                                                     30 

2.2.2.1 Lesson development                                                                                       32 

2.2.2.2 Set induction                                                                                                  33 

2.2.2.3 Content presentation                                                                                      34 

2.2.2.4 Content communication                                                                                 37   

2.2.2.5 Questioning techniques                                                                                 39 

2.2.2.6 Management                                                                                                  42 

2.2.3    Classroom climate                                                                                         44 



  

viii 
 

2.2.3.1 Personalisation                                                                                               46 

2.2.3.2 Involvement                                                                                                   49 

2.2.3.3 Students’ cohesiveness                                                                                  51 

2.2.3.4 Satisfaction                                                                                                    52 

2.2.3.5 Task orientation                                                                                             53 

2.2.3.6 Innovation                                                                                                      55 

2.2.3.7 Individualisation                                                                                            56 

2.3 Empirical Review        57 

2.3.1 Teachers’ professional competence and students’ interest in mathematics  57 

2.3.2 Teachers’ professional competence and students’ achievement in  

            mathematics                                                                                                   63 

2.3.3 Teachers’ quality of instruction and students’ interest in mathematics        73 

2.3.4  Teachers’ quality of instruction and students’ achievement in  

            mathematics                                                                                                  79 

2.3.5  Classroom climate and students’ interest in mathematics                            89 

2.3.6 Classroom climate and students’ achievement in mathematics                    94 

2.4 Appraisal of the Reviewed Literature               108 

CHAPTER THREE: METHODOLOGY 

3.1 Research Design                 110 

3.2 Variables of the Study                 110 

3.3 Population of the Study                113 

3.4 Sample and Sampling Procedure               113 

3.5 Instruments for data collection               114 

3.5.1    Teachers’ Content Knowledge Test                                                             114                                                                                                        

3.5.2    Teachers’ Pedagogical Knowledge Observation Scale                                116      

3.5.3    Teachers’ Quality of Instruction Observation Scale                                    116 

3.5.4    Classroom Climate Inventory                                                                      117 

3.5.5    Students’ Interest in Mathematics Questionnaire                                        118 

3.5.6    Mathematics Achievement Test                                                                   119 

3.6 Training of Classroom Observers                          121 

3.7       Procedure for Data Collection                                                                      121 

3.8       Methods of Data Analysis                                                                            121 

 

 



  

ix 
 

CHAPTER FOUR: RESULTS AND DISCUSSION 

4.1       Demographic Information                                                                            123 

4.2 Answering of Research Questions               125 

4.3 Discussion of Findings                161 

4.4       Summary of Findings                                                                                   175 

CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary of the Study                177 

5.2 Conclusion                  178 

5.3 Recommendations                 178 

5.4 Educational Implications of the Study              179 

5.5 Contributions of the Study to the Body of Knowledge            182 

5.6 Suggestion for Further Studies               182 

REFERENCES                  183 

APPENDIXES                  212 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

x 
 

LIST OF TABLES 

Table                                                                                                   Page 

1.1    Statistics of students’ performance in mathematics at WASSCE (May/June)  

         2011-2020 in Oyo State                                                                                    5 

3.1    Test Blueprint for Teachers’ Content Knowledge Test                                    115                                                                                            

3.2    Test Blueprint for Mathematics Achievement Test                                          120 

4.1.   Demographic Characteristics of the mathematics teachers                              124 

4.2    Correlation Matrix showing the relationship between teachers’  

         competence components and students’ interest in mathematics                      126 

4.3    Correlation Matrix showing the relationship between teachers’  

         competence components and students’ achievement in mathematics              128 

4.4    Correlation Matrix showing the relationship among teachers’  

         quality of instructions indices and students’ interest in mathematics              130 

4.5    Correlation Matrix showing the relationship among teachers’ quality  

         of instructions indices and students’ achievement in mathematics                  132 

4.6   Correlation Matrix showing the relationship among classroom  

        climate indices and students’ interest in mathematics                                       134 

4.7   Correlation Matrix showing the relationship among classroom  

        climate indices and students’ achievement in mathematics                              136 

4.8   Multiple Regression Analysis showing the joint teachers professional  

        competence components on students’ interest in mathematics                         138 

4.9   Multiple Regression Analysis showing the joint teachers professional  

        competence components on students’ achievement in mathematics                 140 

4.10 Multiple Regression Analysis showing the joint contribution of quality  

        of instruction indices on students’ interest in mathematics                               142 

4.11 Multiple Regression Analysis showing the joint contribution of quality  

        of instruction indices on students’ achievement in mathematics                       144 

4.12 Multiple Regression Analysis showing the joint contribution of classroom  

        climate indices on students’ interest in mathematics                                         146 

4.13 Multiple Regression Analysis showing the joint contribution of  

        classroom climate indices on students’ achievement in mathematics               148 

4.14 Multiple Regression Analysis showing relative contributions of teachers’ 

        professional competence components to students’ interest in mathematics      150 

 



  

xi 
 

4.15 Multiple Regression Analysis showing relative contributions of teachers’  

        professional competence components to students’ achievement  

        in mathematics                                                                                                   152 

4.16 Multiple Regression Analysis showing relative contributions of teachers’  

        quality of instructions indices to students’ interest in mathematics                  154 

4.17 Multiple Regression Analysis showing relative contributions of teachers’  

        quality of instructions indices to students’ achievement in mathematics          156 

4.18 Multiple Regression Analysis showing the relative contribution of  

        classroom climate indices on students’ interest in mathematics                        158 

4.19 Multiple Regression Analysis showing the relative contribution of  

        classroom climate indices on students’ achievement in mathematics                160 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

xii 
 

LIST OF FIGURE 

Figure                                Page 

3.1    Variables in the Study                                                                                 112

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      



  

xiii 
 

LIST OF APPENDIXES 

Appendix                                                                                                                  Page 

  I.       Teacher Content Knowledge Test                                                                  212 

  II.      Marking Guide to Teacher Content Knowledge Test                                    213 

  III.    Teacher Pedagogical Knowledge Observation Scale                                     217 

  IV.    Teacher Quality of Instruction Observation Scale                                         218 

  V.     Classroom Climate Inventory                                                                         220 

  VI.    Students’ Interest in Mathematics Questionnaire                                           222 

  VII.   Mathematics Achievement Test                                                                     223 

  VIII.  Mathematics Achievement Test Answer Sheet                                  225 

  IX.     Key to Mathematics Achievement Test                                                 226 

  



  

1 
 

 

 

CHAPTER ONE 

INTRODUCTION 

1.1 Background to the study 

Mathematical knowledge is necessary in every element of human life. To 

efficiently carry out their daily activities, businessmen and women, technologists, 

scientists, educators, researchers, government officials at all levels, multinational 

businesses, and others make use of it. The bedrock of science and technology is 

mathematics, and no country can survive unless a significant section of its population is 

educated in science-related subjects (Ali and Hassan, 2019; Ogbe and Omenka, 2019). 

As a result, thinking mathematically can aid a country's economic, technological, and 

political development. 

Many academics have emphasized the importance of mathematics. According to 

Baker, Bailey, Larsen, and Galanti (2017), mathematics is a critical tool for future 

progress, and every country that invests in it is investing in its future. The progress of 

such a country can be considered to be centered on the advancement of mathematical 

education. Furthermore, it is viewed as one of the most vital disciplines for students' 

long-term success. This is due to the fact that as a key subject, its applications cut across 

all aspects of life, including commerce, computer processing, engineering, and music. It 

is a crucial school subject because it is linked to many academic and professional 

prospects (Akinsola and Tella, 2001). Mathematics is more than just a tool for 

calculating numbers; it is also a tool for deciphering structures, relationships, and 

patterns in order to provide answers to complicated real-world issues (Andaya, 2014). It 

is a subject that promotes all facets of human endeavour and in the study of many 

disciplines. The study of mathematics helps develop logical thinking and analytical 

skills (Okunuga, Awofala and Osarenren, 2020; Amusa, 2020). 

Mathematics is one of the most vital subjects that cannot be ignored (Kyari, Obed 

and Yalwa, 2018; Mazana, Montero, and Casmir, 2019). Also, one of the required 

subjects in the secondary school education is mathematics. According to Okolo and 

Kolawola (2021), Fekumo and Omeka (2022), and Ochoche and Oguche (2022), 

understanding mathematics is necessary for comprehending other subjects in school. 

Mathematics aids the comprehension of various fields of knowledge. In one way or 
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another, mathematics is used by almost everyone. Mathematical skills are necessary in 

every field, including science, art, and business.  

Many challenges in our daily lives cannot be resolved without the use of numbers 

and mathematical evidence. Mathematics provides a better grasp of the universe. It aids 

the development of a person's cognitive capacities. It is a foundational science that 

required to comprehend many other aspects of human learning and education (Ogbe and 

Omenka, 2019). As a result, regardless of the course applied for, students are expected 

to pass the subject in order to get entrance to tertiary institutions. 

Increasing students understanding of mathematics is the main objective of 

teaching mathematics, which will better position them for future learning and active 

citizenship (Niss and Hojgaard, 2011; Sodangi, Isma'il and Abdulrahaman, (2022); 

Damrongpanit, 2022). As stated in the Federal Republic of Nigeria, (2013) national 

policy on education, that teaching mathematics at the senior secondary school level are 

to: cultivate an interest in mathematics and provide a strong basis for daily life; promote 

the desire and ability to be accurate to a degree relevant to the task at hand; cultivate and 

apply logical and abstract thinking; enhance the capacity to recognize problems and 

resolve it using relevant mathematical skills; give students the foundation in 

mathematics they need to continue their study. Hence, the primary drive of mathematics 

education is to promote mathematics learning and to create innovative methods to make 

interaction during the learning process of the subject more comfortable.  

Regardless of the relevance of mathematics in the society, many students have 

lost interest in the subject either because they perceive the topics to be excessively 

difficult or are unaware of the professional opportunities in the area. Studies show that 

as students move from primary to secondary school, their interest in mathematics 

declines, owing to the erroneous belief that mathematics is a difficult subject (Onwuka, 

Iweka, and Monseri, 2010; Unodiaku, 2013). 

 Interest is a major concept and a significant factor of students' successful 

learning in mathematics. Imoko and Agwagah (2006) define interest as an intellectual 

care for and curiosity about someone or something. Interest is one of the most essential 

factor in learning. Any activity in the classroom can only achieve a desirable goal if the 

student is interested in it. In addition, Oladele (2005) described interest as a persistent 

desire to focus on and take pleasure in a certain behavior or event. He went on to say 

that interest is a powerful motivator that should be pursued at all times in order for 

meaningful learning to occur. One characteristic that is widely considered to affect 
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learning outcomes is interest. In other words, having a keen interest in a subject enhances 

learning, which produces better outcomes. In the independent notions of mathematics 

teachers, interest plays a vital part as a helpful aspect.  

There is a frequent misunderstanding that mathematics is difficult, boring, 

abstract, and full of countless volatile theorems that are difficult to understand, which 

has been repeatedly demonstrated in the literature to be the cause of students' low interest 

in the subject (Akinsola, 2023; Akunne and Anyanmene, 2021; Themane and Luneta, 

2021; Tembe, Anyagh and Abakpa, 2020; Popoola and Adeleke, 2019). According to 

Schukajlow (2015), secondary school students' enthusiasm in learning mathematics 

drops year after year. Students become dissatisfied with their education, especially when 

the teacher merely shows difficulties in abstract forms (Sousa, 2007).  If the mathematics 

teacher wishes to enjoy the class and improve the learning outcome, students' interest in 

the mathematics cannot be ruled out. 

One of the student factors that affects learning and student learning outcomes is 

interest (Eniayeju and Jibrin, 2012 and Ojo, 2022). When students are learning 

mathematics, interest is very significant in the classroom. According to Eniayeju and 

Jibrin, (2012) and Ojo, (2022), students tend to appreciate the subject more as they 

perform better in it, and vice versa. Regardless of how crucial it is for students to be 

interested in the learning process, it is sad that interest drops significantly during 

adolescence and in secondary school. This drop is especially noticeable in mathematics 

(Frenzel, Watt, Goetz, and Pekrun, 2010; Orpinell, Fournier, Riss, Nagy, Krebs, 

Frontini, and Tora, 2010). Imoko and Agwagah (2006) revealed that students' 

performance in mathematics at all levels of schools is significantly affected by their lack 

of interest in the subject especially among public secondary school students. 

The level of students’ performance in public examinations, particularly at the 

secondary education level, is one of the primary issues confronting Nigeria's educational 

system. The low performance of secondary school students in public examinations, 

notably in mathematics, has been documented in studies and articles published in local 

newspapers for years (Adeyemi, 2008). Students' performance in mathematics in the 

Senior School Certificate Examination (SSCE) has been fluctuating for few years ago. 

As a result, working towards maintaining excellent performance in internal and, for the 

most part, external examinations are essential. 

Mathematics education is essential to every person's life, since no nation can 

develop technologically without putting mathematics in the appropriate position. 
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According to Kolawole and Ala (2014), mathematics teaching is very significant to all 

human beings because it is all about getting answers to specific questions. Mathematics' 

importance in developing adaptable and resourceful graduates needed in the teaching 

profession and for economic development cannot be overstated. It is a fundamental 

scientific subject that is required for understanding of the majority of other subjects; no 

other subject has such a strong presence among the numerous divisions of science.  

Mathematics, according to the National Council of Teachers of Mathematics (2016), is 

the core intellectual discipline of technological society. However, it is discouraging that 

study and information obtained from national examination bodies like the West African 

Examinations Council (WAEC), the Nigerian owned National Examination Council 

(NECO) and the National Board for Technical Education (NABTEB) have shown a 

consistently low performance in this subject. 

For instance, table 1.1 shows the breakdown of West African Senior School 

Certificate Examination Council (WASSCE) mathematics grades of May/June 2011 to 

2020 in Oyo State.  
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Table 1.1. Statistics of students’ performance in mathematics at WASSCE 

(May/June) 2011 - 2020 in Oyo State 
Year No of 

candidate 

examined 

No. and % of 

candidates with A1-

C6 

No. and % of 

candidates with D7-

E8 

No. and % of 

candidates with F9 

  No % No % No % 

2011 46971 7097 15.11 11463 24.41 28411 60.48 

2012 41359 13390 32.38 13024 31.49 14945 36.13 

2013 43357 13403 30.91 3144 7.25 26810 61.84 

2014 45591 14335 31.44 11610 25.47 19646 43.09 

2015 54404 12553 23.07 14260 26.21 27591 50.72 

2016 40934 16861 41.21 12749 31.14 11324 27.65 

2017 24484 17840 72.86 4338 17.72 2306 9.42 

2018 32020 23266 72.66 8664 27.06 90 0.28 

2019 45812 25304 55.23 12579 27.46 7929 17.31 

2020 44430 23922 53.84 12579 28.31 7929 17.85 

Source: Science, and technology. planning, research and statistics development of Oyo 

state ministry of education 
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Table 1.1 shows that the percentage of candidates who pass with credit is consistently 

low between years 2011 and 2016. In 2017 and 2018, there was an increase in the 

percentage of candidates with credit pass in Mathematics while it started decreasing in 

2019. According to the aforementioned data, students' performance in mathematics was 

very poor, not up to 50%, between 2011 and 2016. According to the WAEC Chief 

Examiners report (WAEC 2014), the council has observed consistent mass failure in the 

SSCE mathematics examination over the years. In 2017, evidence from the table 

revealed a stable rise in the percentage of candidates with credit passes. The table 

showed that from 2017-2018 the average credit pass was above 70%. The best 

performance was in 2017 with credit pass of 72.81%. However, from 2019, the 

percentage of candidates with credit passes started to drop again.  

Researches showed that students find some aspects of mathematics difficult to 

comprehend and such aspects include: reading and answering questions from graphs, 

and inability to apply mathematical principles correctly (Sousa, 2007; Bature and 

Atweh, 2020). Therefore, the chief examiner (WAEC, 2018-2019) submit that 

mathematics teachers should endeavour to pay more attention to topics that require 

drawing of graphs such as trigonometry, graphs, statistical graphs among others. 

According to them, teachers’ competence should be stimulated to teach in schools. Shin 

and Shim (2021); Filgona, Sakiyo and Gwany (2020); Sabitu, Olosunde and Ajao (2022) 

also stated that teachers' mathematics competence is important for students' academic 

success and also for their future career. 

Several variables have been identified as being responsible for students poor 

mathematics performance (Suan, 2014). According to Mezieobi, Nwankwo and 

Mezieobi (2017), Adzongo and Olaitan, (2019); Usman, (2020) and Ubogu, (2020), 

there are three major factors among others which are in the lead; these are teachers' 

professional competence, instructional quality and classroom climate. 

The competence of teachers and the quality of instruction, in the opinion of 

Sardauna and Yusuf (2018), have been the key issues and worries of educators that 

worked on students' performance in mathematics. Several literatures have revealed that, 

some of the weaknesses and difficulties that adversely affect candidates' performance 

include teachers' professional competence that consists of poor knowledge of the subject 

matter, poor preparation, and poor pedagogical knowledge (Akintola, 2013; Ambe and 

Agbor, 2014; Guerriero, 2016; Robinson, 2017; Odumosu, Olisama and Areelu, 2018; 

Olasehinde-Williams, Yahaya and Owolabi, 2018; Akinbode, and Abati, 2019). 
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Mulder (2012) defines competence as the performance, condition, and standard 

necessary in instructional procedures. It is sometimes thought of as the capacity to put 

skills and knowledge to use (Saeed and Mahmood, 2002) and it is a sufficient skill and 

understanding to teach the student satisfactorily (Guerriero, 2016). Similarly, a teacher's 

competency effects the values, behaviors, communication, goals, and teaching methods 

of that instructor (Mulder, 2012). Therefore, having the requisite competence is a set of 

ability, knowledge, and beliefs that can be used by the teacher to create an effective 

learning process (Guerriero, 2016), and to succeed in learning and teaching of 

mathematics, every teacher should possess this competency (Rahman, 2014). It is a 

common belief that the educational performance of students in schools can be improved 

upon if competent mathematics teachers teach the students.  

The aforementioned weaknesses and difficulties with mathematics bring a lot to 

the table of teacher who is crucial in the process of the teaching and learning of the 

subject (Osiesi and Odinko, 2019; Ibrahim, Yew and AbdRazak, 2020; Margaret, 

Emeka, Jacob and Olatunde-Aiyedun, 2021; Nonyelum, Ogugua and Abah, 2022). 

Akinsola (2023), reveals that teachers are one of the critical factors that contributed to 

difficulties with mathematics and noted that teachers are central and they have a major 

role on students learning in mathematics classroom. Teachers’ professional competence 

(content and pedagogical knowledge) is a common challenge to students’ performance 

in mathematics (Olubukola, 2015; Ram and Shashidhar, 2017 and Yusuf and Araba, 

2019). Professional competence is skill that has to do with knowledge mastery. The 

teacher content and pedagogical knowledge, determine students’ achievement in 

mathematics (Akinsola, 2023). 

Content knowledge is the first element of a teacher's professional competence, 

which is the comprehension of the fundamental ideas and principles underlying the 

activity in a variety of contexts as well as the connections between them (Olasehinde-

Williams et al., 2018; Ntibi, Neji, and Agube, 2020). The importance of mathematics 

teachers' content knowledge of subject matter and pedagogical knowledge in the 

educational attainment of the students cannot be over-emphasized. Lots of studies have 

been carried on teachers’ content knowledge and pedagogical knowledge (Baumert, 

Kunter, Blum, Brunner, Voss, Jordan, Klusman, Krauss, Neubrand, and Tsai, 2010; 

Kersting, Givvin, Thompson, Sangata, and Stigler, 2012). Teachers' subject-matter 

knowledge positively affects classroom instruction, making it a crucial consideration for 
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mathematics teachers. The implication is that determining a student's degree of 

mathematics achievement depends on the professional ability of the teachers.  

Pedagogical knowledge of teaching is the second aspect of a teacher's 

professional competence. Teachers' pedagogical competence is defined as their ability 

to manage learning, which involves planning, implementing, and evaluating learners' 

learning outcomes (Amie-Ogan and Etuk, 2020). Both teachers’ subject matter and 

pedagogical knowledge play important roles in classroom instructional delivery. 

Without a full grasp of subject matter and pedagogical knowledge, teachers may face 

difficulty in teaching mathematics effectively. The decisions that teachers make are 

influenced by their views, knowledge, judgments, and thoughts, which in turn shape 

their planning and activities in the classroom. According to Eggen and Kauchak (2001); 

Adegbola (2019), teachers frequently restate content or offer abstract clarifications that 

are unclear to their students when they lack pedagogical competence. A teacher's ability 

to successfully use representations and connections, draw on resources, comprehend 

students' thinking, and clearly explain mathematical topics depends on their 

understanding of sound pedagogical approaches. 

However, secondary mathematics is poorly taught since some mathematics 

teachers lack subject matter expertise as well as the necessary pedagogical knowledge. 

Teachers encounter a variety of challenges, including a lack of subject matter mastery 

and pedagogical competence required to solve particular problems. Mathematics must 

be taught in a way that is clear, instructive, and enjoyable to students (Sparks and Sarah, 

2011). As a result, outstanding education necessitates efficient systems that create an 

enjoyable learning atmosphere in the classroom, motivated professionals with correct 

grasp of their subject matter, pedagogical skills, and students who are healthy and eager 

to learn. 

Besides, students’ poor performance in mathematics has also been credited to 

the teachers’ quality of instruction in secondary school (Oyeniran, 2010; Aborisade and 

Adebule, 2014; Farayola 2014 and Ugwuanyi, 2014). Insufficient instruction quality is 

one of the reasons of low academic achievement in the subject (Stuart, 2000). When the 

quality of instruction is high the information presented will make sense, will be 

interesting, easy to remember and apply by students. High quality instruction includes 

elements such as effective questioning and the use of assessment by teachers. The 

effectiveness of instruction students get in the classroom can be evaluated based on how 

well or poorly they perform on routine assessments (Ballard and Bates, 2008). The 
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indices of quality of instruction are: lesson development, introduction, content 

presentation, content communication, questioning techniques, and management 

(Mezieobi, et al., 2017; Adzongo and Olaitan, 2019; Abdullahi, 2019). These indices 

have important characteristics that all the indices must be adequate for instruction to be 

effective. 

  Effective instruction is more than just effective teaching, and no matter how 

excellent the teacher, students will not acquire content if they lack the prerequisite 

knowledge or abilities, encouragement, or time. The amount of knowledge, level of 

interest, and amount of time that students have may not matter much if the quality of 

instruction is poor (Adzongo and Olaitan, 2019; Abdullahi, 2019). Each of the variables 

of the quality of instruction is like a link in a chain, and the chain is only as strong as its 

weakest link. It may be assumed that the six indices are interconnected, in that 

improvements in one variable may produce substantially larger learning gains and 

improvement in learning outcomes. The degree to which the lesson makes sense to 

students is the most crucial factor in determining the quality of instruction (Adzongo 

and Olaitan, 2019). Hence, the effectiveness of education is influenced by the students 

being given clear lesson objectives and a strong link between what has been taught and 

assessed (Adzongo and Olaitan, 2019). 

Another significant factor that is examined in this study is classroom climate. 

This enhances students’ engagement in learning not only teachers’ instruction and 

classroom activities and this is important for student development (Adolphus, 

Aderonmu, and Naade, 2021). Classroom climate is one of the factors that help students 

take part and do well in learning outcomes (Reyes, Brackelt, Rivers, White and Salovey 

2012). However, classroom climate in mathematics has not yet been thoroughly 

explored as a special factor. It is a mood or atmosphere formed when teachers and 

students are learning together in the same class, affecting each member's thoughts, 

emotions, attitude, learning, and motivation.  

Classroom climate is made up of a large number of indices, which are 

personalisation, involvement, students' cohesiveness, satisfaction, task orientation, 

innovation, and individualisation, all of which are a function of the open relationship 

between teacher and students (Ekpo, Akpan, Essien and Imo-Obot, 2009; Chinelo and 

Ogbah, 2013; Sinclair and Yerushalmy, 2016; Barr, 2016; Mohammadi, 2020). The 

open climate of the classroom is a direct function of these relationships. According to 

Sinclair and Yerushalmy, (2016) as well as Barr, (2016), classroom climate involves the 
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shared perceptions of the students and the teachers. Having classrooms that provide 

instruction to diverse learners is more important now in this age of accountability and 

high stakes testing which necessitates an approach that considers the student's interaction 

with the classroom environment (Nwite and Aja-Okorie, 2017; Omodan, Kolawole and 

Fakunle, 2018). Furthermore, studies have noted that classroom climate predicts 

mathematics achievement and has a direct and indirect influence on students' 

achievement goals (Phan, 2008; Peters, 2013). 

The key to raising students' mathematics achievement is being able to create and 

sustain a favorable classroom climate environment. A positive classroom climate seems 

to relate, enhance students and broaden the focus in education from academic learning 

to social and emotional development as well (Fakunle and Ale, 2018; Ndidi, and 

Effiong,2020; Abubakar, Luka, Isa, Falmata, Shehu, and Abubakar, 2020). Literature 

revealed that these classroom climate indices (personalisation, involvement, students' 

cohesiveness, satisfaction, task orientation, innovation, and individualisation) affect the 

teaching process which often lead to poor academic performance of students in schools 

(Mohammadi, 2020). Hence, a clear understanding of classroom climate is important for 

teachers so that it will improve students' performance in the subjects. Also, emphasis 

should be laid upon the elements of classroom climate, to improve the students' interest 

and performance in mathematics. It is the teacher who stimulates students' interest in the 

subject. With the students' help, teachers foster a positive classroom climate that 

encourages students to be comfortable and at ease in participating in all kinds of 

teaching-learning activities.  

According to Khayati and Payan, (2014), classroom climate factors affect the 

students’ interest in the classroom. In another related study, Huetti, (2016); Watt, 

Carmichael, and Callingham, (2017) submit that classroom climate influence both the 

emotional and cognitive dimensions of students in mathematics which improves their 

interest in the subject. Difficulty in understanding mathematics, participating in the 

classroom lesson, doing and submitting assignments, teacher-student relationship, and 

classroom climate as well as sharing their ideas also affects the level of student interest. 

The mathematics teachers must be fully aware of their roles to their students inside the 

classrooms (Frenzel, et al., 2010; Lazarides and Ittel, 2013; Khayati and Payan, 2014; 

Azmidar, Darhim, and Dahlan, 2017). 

Because the teacher is always the deciding factor in the classroom, (Okeke-James, 

Igbokwe, Ogbo, Ekweogu and Anyanwu, 2020; Akinsola, 2023) then there is a strong 



  

11 
 

link between teachers’ professional competence, quality of instruction, classroom 

climate and students’ learning outcome. Though several studies have been carried out in 

relation to each of the independent variables and the dependent variable, most of these 

studies were carried out outside Nigeria and the few that were conducted in Nigeria were 

outside Oyo State, and in other subject areas different from mathematics. Little or 

nothing seems to have been done on the extent to which these teachers' professional 

competence, quality of instruction and classroom climate would predict secondary 

school students' interest and achievement in mathematics. In the light of this, the study 

examined teacher's professional competence, quality of instruction, and classroom 

climate as predictors of secondary school students’ interest and achievement in 

mathematics.  

1.2 Statement of the Problem 

Mathematics plays important role in shaping how individuals deal with various 

daily activities. It is a compulsory subject in both primary and secondary school levels. 

It is also a prerequisite subject for gaining admission to virtually all disciplines in the 

tertiary institutions in Nigeria. However, the rate of poor performance of students in 

mathematics in public examinations such as WAEC on yearly basis cannot be 

overemphasised. Available evidence has shown that students exhibit low interest and 

poor performance in the subject due to many factors which have motivated many 

researchers to look into these factors. In addition, available reports show that inability 

to apply mathematical principles correctly, poor interpretation of questions and teachers’ 

low level of competence contribute to persistent drop in students’ performance. Apart 

from these, literature revealed that many researchers focused largely on instructional 

strategies and little attention was paid to other pedagogical and classroom factors till 

date. Also, few studies have established the effects of some of these independent 

variables (i.e. teachers' professional competence, quality of instruction and classroom 

climate) on students’ achievement but none seems to have done in the area of joint 

contribution of the independent variables on the dependent variables. Hence, this study 

investigated the joint contribution of teachers' professional competence components 

(content and pedagogical knowledge), quality of instruction indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques, and management) and classroom climate indices (personalisation, 

involvement, students cohesiveness, satisfaction, task orientation, innovation, and 
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individualisation) to senior secondary school students' interest and achievement in 

mathematics. 

1.3 Research Questions 

The study answered the following research questions; 

1. What relationship exists between teachers’ professional competence component 

(content and pedagogical knowledge) and students’: 

i. interest in mathematics?   

ii. achievement in mathematics? 

2. What relationship exists among teachers’ quality of instruction indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques, and management) and students’: 

i. interest in mathematics? 

ii. achievement in mathematics? 

3. What relationship exists among classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) and students’: 

i. interest in mathematics?   

ii. achievement in mathematics? 

4. What is the joint contribution of teachers’ professional competence component (content 

and pedagogical knowledge) on students’: 

i. interest in mathematics?    

ii. achievement in mathematics? 

5. What is the joint contribution of teachers’ quality of instruction indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques, and management) on students’: 

i. interest in mathematics?    

ii. achievement in mathematics? 

6. What is the joint contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) on students’: 

i. interest in mathematics?    

ii. achievement in mathematics? 

7. What is the relative contribution of teachers’ professional competence component 

(content and pedagogical knowledge) on students’: 



  

13 
 

i. interest in mathematics?    

ii. achievement in mathematics? 

8. What is the relative contribution of teachers’ quality of instruction indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques, and management) on students’: 

i. interest in mathematics?    

ii. achievement in mathematics? 

9. What is the relative contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) on students’: 

i. interest in mathematics? 

ii. achievement in mathematics? 

1.4 Scope of the Study 

The study was delimited to mathematics teachers and senior secondary school II 

students in Ibadan, Nigeria. The study examined teachers’ professional competence 

components (content and pedagogical knowledge), quality of instruction indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques, and management), and classroom climate indices (personalisation, 

involvement, students' cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) as predictors of secondary school students’ interest and achievement 

in mathematics in Ibadan, Nigeria. 

1.5 Significance of the Study 

This research will benefit policy makers and agencies in the education system, 

particularly when it comes to teaching mathematics in schools. It will assist 

policymakers in the education sector, such as the Nigeria Educational Research 

Development Council and the National Mathematical Centre, in developing a policy 

framework and action plan to propel the sector forward. It will improve academic 

teaching methods by revealing the most effective ways of impacting pupils with 

excellent mathematics instruction. 

The study will impact all levels of education, from primary to tertiary, by 

bringing to bear the most cutting-edge methods for assuring successful teaching and 

learning processes. Students' enthusiasm for learning mathematics will be increased as 

a result of this study's findings, which will maximize students' interest and achievement 
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in mathematics. The study's suggestions, if followed to the letter, will increase overall 

mathematics performance on both internal and external examination. 

Additionally, this study will fill the gap of dearth of literature in students' interest 

and achievement in mathematics in Nigeria. Although there have been substantial 

studies in this area at the international level, this study will help indigenous researches 

in the discipline of mathematics education. Subsequent researchers will find the outcome 

of this study useful to them.   

Furthermore, teachers in secondary schools will also benefit from the outcome 

of this study, as it will help them to understand the role of maintaining a classroom 

climate that promotes a sense of camaraderie in fostering effective teaching and learning 

experience with the students. It will also help them to understand the relevance of 

professionally equipping themselves with requisite skills for classroom activities. In all, 

this study will help teacher on how to best use their pedagogical knowledge and skills 

to stimulate students’ interest and achievement in mathematics.  

Finally, the findings of this study will be useful to a variety of stakeholders, 

including the government, parents, school administrators, higher education 

management, professional and educational bodies, and others, in adopting appropriate 

teaching methods that will foster students’ achievement in their subjects, particularly 

mathematics. 

1.6 Operational Definition of Terms  

Teachers’ professional competence: It include the following components:  

(i) content knowledge: represents teachers’ understanding of the subject 

content taught as reflected by scores obtained from Teacher Content 

Knowledge Test. 

(ii) pedagogical knowledge: is the knowledge needed to make content 

accessible to students as reflected by scores obtained from Teacher 

Pedagogical Knowledge Observation rating Scale. 

Quality of instruction: It include the following indices: 

(i) lesson development: the detailed plan that explains teacher’s overall lesson 

objective and intends to measures. 

(ii) set induction: gaining students attention and give an overview about the 

lesson topics. 

(iii) content presentation: this is the way teacher deliver his/her content to the 

students. 
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(iv) communication of content: this is the way of convey a lesson in the 

classroom during lesson. 

(v) questioning technique: a set of methods used by teachers when asking 

questions. 

(vi) class management: the actions teachers take to establish and sustain an 

environment that fosters students’ academic achievement as reflected by 

scores obtained from Teachers’ Quality of Instruction Observation rating 

Scale. 

Classroom climate: It include the following indices: 

(i) personalisation: the action of presenting lesson by the teacher to meet 

students’ learning in the class. 

(ii) involvement: is the process of engaging students as partners in every facet 

of the classroom lesson. 

(iii) students' cohesiveness: creating a bond between students and encouraging 

students to be committed to their own and their peers’ learning.  

(iv) satisfaction: is an attitude resulting from an assessment of students’ 

educational experience in the classroom lesson. 

(v) task orientation: getting a students done in the work in the class lesson. 

(vi) innovation: making changes to everything that does not focus on rules in the 

classroom lesson. 

(vii) individualisation: this is when the pace of learning is adjusted to meet the 

needs of each student by the teacher as reflected by scores obtained from 

Classroom Climate Inventory. 

Students’ Interest in Mathematics: This refers to an expression of students' 

dispositions toward mathematics as reflected by scores obtained from the Students’ 

Interest in Mathematics Questionnaire. 

Students’ Mathematics Achievement:  This refers to the performance of students as 

reflected by scores obtained from the Mathematics Achievement Test. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1  Theoretical Framework 

2.1.1 Human Capital Theory (HCT) 

Th.e.odo.re Schultz proposed th.e human capi.tal th.e.o.ry in th.e 1960s a.s an 

int.egra.t.ed picture of human behavi.o.r and soci.al proce.sse.s. Th.e co.re concept 

und.e.rpinning human capi.tal th.e.o.ry is tha.t pe.ople's ga.in of know.ledge is a so.urce of 

economic progre.ss. Pe.ople's abi.li.t.i.e.s to carry o.ut ta.sks in ways tha.t contribut.e valu.e to 

th.e cre.a.t.i.on of soci.etal, pe.rsonal, and economic valu.e wo.uld be enhanced if th.e.ir ski.lls, 

compet.enci.e.s, pe.rsonali.ty tra.i.ts, and know.ledge we.re d.eveloped (Mba, Mba, Ogbu.abo.r 

and Ikpegbu, 2013). Acco.rding to th.e HCT, pe.ople spend in tra.ining and ed.uca.t.i.on wi.th 

th.e hope.s of e.arning mo.re money in th.e future (Tan, 2014). Th.e object.ive of inve.st.ing 

in human capi.tal is not fo.r imm.edi.a.t.e gra.t.ifica.t.i.on, but fo.r future monetary and non-

monetary benefi.ts. Th.e improvem.ent of stud.ents' capaci.ty to le.arn ma.th.ema.t.ics wi.ll 

have a far-re.aching impact on th.e.ir pe.rfo.rmance la.t.e.r in life, and th.e.ir input wi.ll 

ult.ima.t.ely bring valu.e to th.e d.evelopm.ent of Nige.ri.an economic growth. In light of this, 

human capi.tal is a mod.e of prod.uct.i.on tha.t enta.i.ls th.e fact tha.t incre.a.sed inve.stm.ent 

le.a.ds to incre.a.sed o.utput (Mba et al., 2013). Human capi.tal is vi.ewed a.s an a.sset to 

prod.uct.ivi.ty and financi.al growth, acco.rding to th.e not.i.on, and is obta.ined thro.ugh 

inve.stm.ents in ed.uca.t.i.on and ski.ll d.evelopm.ent (Olaniyan and Okemakind.e, 2008). 

Th.e spe.ed a.t which a co.untry d.evelops is d.et.e.rmined by i.ts human re.so.urce.s, diffe.rent 

levels of ed.uca.t.i.on, ski.ll, know.ledge, abi.li.t.i.e.s and expectancy tha.t stud.ents wo.uld 

bring into th.e cla.ssro.om in th.e co.urse of le.arning ma.th.ema.t.ics. Th.e.se wo.uld h.elp in 

th.e a.tta.inm.ent of a level of int.e.re.st and achi.evem.ent in ma.th.ema.t.ics.  

McConnell, Bru.e and Macph.e.rson (2009) reve.al tha.t a bett.e.r-tra.ined and 

ed.uca.t.ed pe.rson ha.s th.e capaci.ty to supply a huge amo.unt of prod.uct.ive effo.r.t 

compared wi.th those wi.th le.ss tra.ining and ed.uca.t.i.on. Th.e wid.e acceptance of th.e valu.e 

of human capi.tal th.e.o.ry so a.s to incre.a.se th.e pe.rfo.rmance of th.e o.rganiza.t.i.on is 

e.ssent.i.al; beca.use th.e exist.ence of th.e o.rganiza.t.i.on is cont.ingent on th.e ski.ll, abi.li.ty 

and know.ledge tha.t th.e stud.ents acqu.ire in th.e cla.ssro.om whi.le studying ma.th.ema.t.ics 

which th.ey bring into th.e wo.rkplace la.t.e.r in life and this is a concept fo.r valu.e cre.a.t.i.on 

wi.thin th.e o.rganiza.t.i.onal sett.ing. 
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Th.e.re are diffe.rent studi.e.s tha.t have shown th.e s.ignificance of human capi.tal 

th.e.o.ry. Acco.rding to Olaniyan and Okemakind.e (2008), th.e promot.i.on of human 

capi.tal wo.uld incre.a.se th.e level of economic growth in th.e soci.ety. Th.e.refo.re, if th.e.re 

is a substant.i.al effo.r.t ge.ared towards d.eveloping th.e capaci.ty of stud.ents in 

ma.th.ema.t.ics in secondary scho.ol, i.t wo.uld ult.ima.t.ely enhance th.e.ir int.e.re.st and 

achi.evem.ent in th.e subject. This is beca.use in o.rd.e.r to ma.inta.in g.o.od stud.ents’ 

charact.e.r in th.e examina.t.i.on d.evo.id of examina.t.i.on malpract.ice.s d.uring ma.th.ema.t.ics 

examina.t.i.ons, human capi.tal th.e.o.ry is of th.e vi.ew tha.t th.e curriculum must be d.e.s.igned 

and structured in ways tha.t wo.uld opt.imize th.e ski.lls, know.ledge and capaci.ty of th.e 

stud.ents in ma.th.ema.t.ics which invari.ably wo.uld enhance th.e.ir int.e.re.sts and 

achi.evem.ent in th.e subject. In vi.ew of this, Mba et al. (2014) opine.s tha.t i.t is th.e human 

re.so.urce of th.e co.untry and not i.ts ma.t.e.ri.al, capi.tal and phys.ical re.so.urce.s tha.t 

d.et.e.rmine th.e pace, soci.al and economic d.evelopm.ent. Fur.th.e.rmo.re, Babalola (2003) 

a.sse.r.ts tha.t th.e fundam.ental re.a.son fo.r human inve.stm.ent is d.u.e to th.e fact tha.t th.e.re 

is a ne.ed fo.r th.e new gene.ra.t.i.on to acqu.ire th.e relevant know.ledge th.e previ.o.us 

gene.ra.t.i.on ha.d and how th.e exist.ing know.ledge co.uld be used to bett.e.r improve th.e 

pe.rfo.rmance of th.e current d.evelopm.ent in th.e co.untry. 

Human capi.tal th.e.o.ry ha.s be.en seve.rely cri.t.icized by th.e libe.ral aca.d.emici.ans a.s a 

re.sult of i.ts nega.t.ive connota.t.i.ons wi.th slave.ry in th.e 20th century. Acco.rding to Mi.ll 

(1909), a phi.losoph.e.r, who cri.t.icized human capi.tal th.e.o.ry by saying tha.t pe.ople cannot 

be cla.ss.ifi.ed a.s we.alth, but i.t is th.e purpose fo.r th.e exist.ence of we.alth (Mi.ll, 1909). 

This imply that people need to pass through a capacity building that will enhance 

knowledge and skills of people for national growth and development. Howeve.r, Schultz 

(1959) tagged th.e.se libe.rals’ sent.im.entalists by a.sse.r.t.ing tha.t those who tre.a.t human 

be.ings a.s commodi.ty o.r machine co.uld re.sult in th.e just.ifica.t.i.on of a slave.ry. To have 

a full gra.sp of HCT, th.e.re is a ne.ed to und.e.rstand th.e principle of m.ethodological 

individ.u.alism, which opine.s tha.t th.e ro.ot of all soci.al ph.enom.ena might be fo.und in th.e 

behavi.o.urs of individ.u.als. This is cons.ist.ent wi.th th.e a.ssumpt.i.on tha.t human capi.tal 

fo.rma.t.i.on is na.turally und.e.r.taken ba.s.ically by those pe.ople who are int.e.re.st.ed in th.e 

maximiza.t.i.on of th.e.ir int.e.re.sts (Tan, 2014). In vi.ew of th.e fo.reg.o.ing, human capi.talists 

do not make a.tt.empt of disregarding th.e non-monetary contribut.i.ons of ed.uca.t.i.on to 

th.e secondary scho.ol stud.ents studying ma.th.ema.t.ics and th.e soci.ety a.t large.  

Th.e human capi.tal economists also focus on th.e cultural, soci.al, a.e.sth.et.ic and 

int.ellectu.al benefi.ts of ed.uca.t.i.on to th.e yo.ung a.d.ults and th.ey refe.rred to this a.s 
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pos.i.t.ive ext.e.rnali.t.i.e.s. Anoth.e.r human capi.tal re.se.arch.e.r Marginson (1993) sta.t.ed tha.t 

th.e line of a.ssumpt.i.on in HCT is tha.t an individ.u.al acqu.ire.s ski.lls and know.ledge wi.th 

th.e a.id of tra.ining and ed.uca.t.i.on and this is human capi.tal. Th.e ski.lls and know.ledge 

are expect.ed to opt.imize th.e level of prod.uct.ivi.ty of th.e secondary school students’ 

int.e.re.st and achi.evem.ent in ma.th.ema.t.ics. 

Th.e incre.a.se in prod.uct.ivi.ty wi.ll be reflect.ed in pe.rfo.rmance in ma.th.ema.t.ics in 

both int.e.rnal and ext.e.rnal examina.t.i.ons in Nige.ri.a and abro.a.d. In consequ.ence, th.e.se 

stud.ents wo.uld bu.i.ld on this fe.a.t in high.e.r inst.i.tut.i.ons of le.arning and th.e.ir 

prod.uct.ivi.ty wi.ll be enhanced wh.en th.ey secure oppo.r.tuni.t.i.e.s in o.rganiza.t.i.ons tha.t 

requ.ire th.e.ir ma.th.ema.t.ics ski.lls and compet.ence. This wo.uld mot.iva.t.e pe.ople to ke.ep 

inve.st.ing in ed.uca.t.i.on up to th.e po.int in which priva.t.e benefi.ts equ.a.t.e priva.t.e costs 

wi.th regards to ed.uca.t.i.on. Thus, th.e logic of HCT is obvi.o.us in tha.t tra.ining and 

ed.uca.t.i.on enhance human capi.tal ca.us.ing high.e.r prod.uct.ivi.ty ra.t.e and this ult.ima.t.ely 

incre.a.se th.e living standard of th.e pe.ople (Tan, 2014). Re.se.arch ha.s ma.d.e known tha.t 

qu.ali.ty of th.e ed.uca.t.i.onal structure is d.et.e.rmined by th.e compet.ence of i.ts t.e.aching 

staff and tha.t a scho.ol wi.tho.ut g.o.od human re.so.urce.s may not be able to achi.eve th.e 

g.o.al and object.ive.s of th.e ed.uca.t.i.onal syst.em (A.d.e.ogun and Os.ifi.la, 2008; Os.i.e.s.i and 

Faj.obi, 2019; Aja.di, 2020). 

Acco.rding to Akinsola (2011); Pet.e.ros, Gambo.a, et al., (2020); Mabena, et al., 

(2021); Chand, et al., (2021), th.e.re are a numbe.r of issu.e.s tha.t confront secondary 

scho.ol ma.th.ema.t.ics t.e.aching and le.arning. Th.e.se issu.e.s have be.en affect.ing stud.ents' 

succe.ss in th.e.ir scho.ol ce.r.t.ifica.t.e examina.t.i.ons a.t th.e end of th.e.ir studi.e.s, re.sult.ing in 

a d.ecre.a.se in stud.ent int.e.re.st in th.e subject. Many of th.e.se issu.e.s, howeve.r, have be.en 

re.se.arch.ed; yet, stud.ents' pe.rfo.rmance a.t th.e end of th.e scho.ol program is st.i.ll far from 

sa.t.isfacto.ry (Akinsola, 2011; A.d.eniran, 2006). D.e.spi.t.e th.e fact tha.t mult.iple aca.d.emics 

have offe.red appro.ach.e.s and tact.ics fo.r t.e.aching ma.th.ema.t.ics a.s ways to improve 

stud.ents' ma.th.ema.t.ics achi.evem.ent, stud.ents' int.e.re.st in th.e subject and achi.evem.ent 

cont.inu.e to fluctu.a.t.e. A.s a re.sult, incre.a.s.ing stud.ents' ma.th.ema.t.ical profici.ency and 

int.e.re.st is mo.re than m.e.rely a re.sult of bett.e.ring th.e instruct.i.onal t.echniqu.e 

(Okebukola, 2007; A.d.eniyi, 2010; Obanya, 2010; Wong and Wong 2019; T.embe, et al., 

2020; Akunne and Anyanm.ene 2021). 

S.ince ed.uca.t.i.on is so impo.r.tant, discuss.i.ons abo.ut ed.uca.t.i.on and economic 

d.evelopm.ent in Nige.ri.a have incre.a.s.ingly focused on th.e id.e.a of human capi.tal.  

Studi.e.s have d.emonstra.t.ed tha.t ra.is.ing ed.uca.t.i.onal standards accele.ra.t.e.s prod.uct.i.on 
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and h.elps to a.dvance t.echnology, which enhance.s human capi.tal. Human capi.tal wa.s 

id.ent.ifi.ed by Hargre.ave.s and Fullan (2012) a.s a fundam.ental elem.ent of t.e.ach.e.rs' 

profe.ss.i.onal compet.ence. Th.e know.ledge, abi.li.t.i.e.s, compet.enci.e.s, and expe.ri.ence.s of 

t.e.ach.e.rs make up th.e.ir human capi.tal (Hargre.ave.s and Fullan, 2012; Re.ich.enbe.rg and 

Andre.a.ssen, 2018). On th.e oth.e.r hand, human capi.tal in ed.uca.t.i.on can be vi.ewed a.s 

both an input and an o.utput m.e.a.sured aga.inst th.e cumula.t.ive know.ledge, ski.lls, and 

abi.li.t.i.e.s tha.t syst.ems a.t large have prod.uced thro.ugh a we.alth of ed.uca.t.i.onal and 

tra.ining oppo.r.tuni.t.i.e.s. T.e.ach.e.rs who posse.ss and acqu.ire th.e nece.ssary know.ledge and 

abi.li.t.i.e.s are cons.id.e.red to have high human capi.tal in th.e t.e.aching profe.ss.i.on 

(Hargre.ave.s and Fullan, 2012). Acco.rding to Hargre.ave.s and Fullan, a t.e.ach.e.r's human 

capi.tal also includ.e.s know.ledge of th.e.ir subject ma.tt.e.r and how to t.e.ach i.t, an 

awarene.ss of th.e.ir stud.ents and how th.ey le.arn, and th.e abi.li.ty to suppo.r.t stud.ents from 

diffe.rent backgro.unds whi.le also displaying emot.i.onal and soci.al ski.lls. 

2.2 Conceptual Review 

2.2.1 Teachers’ professional competence 

 Th.e concept of t.e.ach.e.rs’ profe.ss.i.onal compet.ence is a well prono.unced concept 

in ed.uca.t.i.onal re.se.arch gene.rally. From th.e global pe.rspect.ive, profe.ss.i.onal 

compet.ence is d.efined a.s th.e m.echanisms which are put in place to enhance th.e 

know.ledge of t.e.ach.e.rs and instruct.i.onal pract.ice.s (Ba.ut.ista and O.r.t.ega-Ruíz, 2015; 

Ala.soluyi, 2021). I.t is also th.e proced.ural and stra.t.egised plans fa.shi.oned to bring abo.ut 

change.s in t.e.ach.e.rs’ a.tt.i.tud.e.s, beli.efs, and appro.ach.e.s to t.e.aching and instruct.i.onal 

pract.ice.s. Th.e pe.rfo.rmance, condi.t.i.on, and standard tha.t must be m.et in o.rd.e.r fo.r 

compet.ence to be mo.re than m.e.rely a j.ob requ.irem.ent o.r wo.rk act.ivi.ty are d.efined a.s 

compet.enci.e.s (Muld.e.r, 2012). Compet.ence is vi.ewed a.s th.e capaci.ty to put info.rma.t.i.on 

and abi.li.t.i.e.s to use (Sa.e.ed, and Mahmo.od, 2002; Abba and Ra.shid, 2020). Compet.ence 

is having th.e know.ledge and abi.li.t.i.e.s nece.ssary to pe.rfo.rm a ce.r.ta.in ta.sk succe.ssfully 

(Gu.e.rriro, 2016).  

Eve.ry pos.i.t.i.on requ.ire.s a speci.alized talent, th.e.refo.re handling a ta.sk requ.ire.s 

th.e abi.li.ty and capaci.ty to complet.e i.t succe.ssfully and acco.rding to plan. But one 

requ.irem.ent fo.r a j.ob o.r pos.i.t.i.on is compet.ence. Compet.ence is a t.e.rm tha.t refe.rs to a 

vari.ety of ski.lls tha.t are ca.t.eg.o.rized und.e.r know.ledge, a.tt.i.tud.e, and ski.lls to incre.a.se 

pe.rfo.rmance, acco.rding to Wo.rd.u and Is.i.ah (2020). I.t is cruci.al to th.e pursu.i.t of 

gre.a.tne.ss by ed.uca.to.rs. Th.e most impo.r.tant facto.r in ra.is.ing stud.ent achi.evem.ent and 

narrowing th.e achi.evem.ent gap is a t.e.ach.e.r's compet.ence. A t.e.ach.e.r's valu.e.s, act.i.ons, 
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communica.t.i.on, object.ive.s, and instruct.i.onal m.ethods are influ.enced by th.e.ir t.e.ach.e.r 

compet.ence (Muld.e.r, 2012). Thus, t.e.aching compet.ence is a collect.i.on of t.e.ach.e.rs' 

ski.lls, info.rma.t.i.on, and vi.ewpo.ints tha.t is also employed to d.evelop an effici.ent 

le.arning proce.ss (Gu.e.rriro, 2016). Compet.ence can be discussed in this s.i.tu.a.t.i.on in a 

vari.ety of ways (Kiym.et, 2010; Eyo and Nkanga, 2020). This study wa.s re.strict.ed to 

ma.th.ema.t.ics t.e.ach.e.rs' pedag.ogical compet.ence and subject-ma.tt.e.r know.ledge. 

In a d.efini.t.i.on by, Ololube (2006); Ambe and Agbo.r, (2014); A.d.etayo, (2016), 

compet.ence in t.e.aching s.imply impli.e.s th.e abi.li.ty of th.e t.e.ach.e.r to accomplish 

a.ss.igned d.ut.i.e.s of a t.e.ach.e.r, of which t.e.aching is th.e central par.t. In th.e current 

pe.rspect.ive, compet.ence d.emands act.ive par.t.icipa.t.i.on in th.e communica.t.i.on of 

know.ledge, a proce.ss in which th.e t.e.ach.e.r displays ma.st.e.ry of th.e subject ma.tt.e.r (Kanu 

and Ukpabi, 2007). A.s fo.r Ayeni (2005), t.e.ach.e.r’s compet.ence is d.et.e.rmined by his 

m.ethodology, sense of vis.i.on, and int.e.re.st in sharing know.ledge. I.t is a complet.e not.i.on 

fo.r human o.r o.rganiza.t.i.onal capabi.li.t.i.e.s (J.ohn and Okpara, 2019; Abba and Ra.shid, 

2020; Ala.soluyi, 2021). Acco.rdingly, compet.ence may be pe.rsonal, a.s in th.e ca.se of a 

t.e.ach.e.r, o.r non-pe.rsonal, a.s in th.e ca.se of a t.e.am. One ra.t.i.onal component tha.t sa.t.isfi.e.s 

th.e pe.rfo.rmance target fo.r a d.e.s.ired sta.t.e co.uld be cons.id.e.red to be compet.ence. 

A.s far a.s a.utho.rs in th.e fi.eld of h.e.alth ed.uca.t.i.on is conce.rned, t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence is conceptu.alized by S.imkiss, (2011) a.s th.e know.ledge, ski.lls 

and a.tt.i.tud.e.s fram.ewo.rk which make.s th.e h.e.alth ed.uca.to.rs to und.e.rstand, know, 

appreci.a.t.e and be able to discharge th.e.ir instruct.i.onal role.s a.s t.e.ach.e.rs. Th.e a.utho.r wa.s 

also of th.e opini.on tha.t succe.ss in th.e h.e.alth ed.uca.t.i.on is no longe.r m.e.a.sured by th.e 

amo.unt of t.im.e inve.st.ed in t.e.aching but th.e level of t.e.aching impact. A.s sta.t.ed by 

Maryam, and Maryam, (2011) succe.ss of ed.uca.t.i.onal plans in e.ach co.untry d.epends on 

th.e t.e.ach.e.rs’ profe.ss.i.onal compet.enci.e.s and profe.ss.i.onal ski.lls. Th.e.refo.re, i.t wa.s 

argu.ed tha.t th.e t.e.ach.e.rs’ curriculum sho.uld move away from th.e pe.rspect.ive of be.ing 

a know.ledge curriculum, but to a compet.ency-ba.sed fram.ewo.rk. 

 Acco.rding to Moynihan, et al., (2015) t.e.ach.e.rs’ profe.ss.i.onal compet.ence in 

h.e.alth ed.uca.t.i.on are th.e ba.s.ic and a.dvanced re.se.arch ski.lls imbu.ed both in th.e pre-

se.rvice, in-se.rvice and th.e cont.inuo.us re.spons.ibi.li.t.i.e.s of th.e t.e.ach.e.rs in molding th.e 

future h.e.alth wo.rke.rs. Th.ey pos.i.t.ed tha.t such tra.ining sho.uld includ.e doma.ins of 

a.sse.ssm.ent, planning and implem.enta.t.i.on. Wh.e.reby, ski.lls in planning, implem.ent.ing 

and a.sse.ss.ing whole scho.ol h.e.alth promot.ing act.ivi.t.i.e.s. Wi.tho.ut do.ubt th.e ski.lls to 
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plan, implem.ent and evalu.a.t.e h.e.alth promot.ing act.ivi.t.i.e.s are central to succe.ssful and 

susta.inable h.e.alth ed.uca.t.i.on in scho.ols.  

In th.e pe.rspect.ive of Even (1993); Onyi.lo and Shamo, (2017); Ami.e-Ogan and 

Etuk, (2020), ma.inta.ined tha.t t.e.ach.e.rs’ profe.ss.i.onal compet.ence is appro.ach.ed from 

two pe.rspect.ive.s of know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge. Th.e most 

impo.r.tant doma.ins are know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge used 

in t.e.aching a subject and in th.e t.e.aching and le.arning proce.ss, i.t invol.ve.s t.e.ach.e.rs’ 

compet.ence in d.elive.ring th.e conceptu.al appro.ach, rela.t.i.onal und.e.rstanding and 

a.dapt.ive re.a.soning of th.e subject ma.tt.e.r (Fi.lg.ona et al., 2020). Th.e.se components used 

togeth.e.r are central in th.e effect.ive t.e.aching and le.arning proce.ss. Thus, to stre.amline 

th.e revi.ew und.e.r this subh.e.a.ding, th.e study focused on th.e.se two cla.ss.ifica.t.i.ons. 

T.e.ach.e.rs’ profe.ss.i.onal compet.ency is divid.ed in this study into two, nam.ely, 

know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge. Know.ledge of th.e subject and 

pedag.ogical know.ledge, which are th.e fundam.ental elem.ents of t.e.aching profe.ss.i.onal 

compet.ency in ma.th.ema.t.ics cla.ssro.oms and th.e cruci.al know.ledge effect.ing stud.ent 

accomplishm.ent, imply tha.t th.e t.e.ach.e.r ha.s a tho.ro.ugh und.e.rstanding of th.e subject 

(Danä and Taniazli, 2018). 

In th.e current pe.rspect.ive, Blöm.eke and D.elaney (2012) cla.ss.ifi.ed t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence into two ma.in components nam.ely; know.ledge of subject 

ma.tt.e.r and pedag.ogical know.ledge. Acco.rding to Onot.e.re, et al., (2021), a t.e.ach.e.r's 

subject-ma.tt.e.r know.ledge and pedag.ogical know.ledge abi.li.t.i.e.s are und.e.r his control so 

tha.t h.e can carry o.ut th.e behavi.o.rs of th.e cogni.t.ive, affect.ive, and psychomoto.r 

doma.ins of object.ive.s a.s much a.s fe.a.s.ible. Ma.th.ema.t.ical t.e.ach.e.rs tha.t are compet.ent 

in th.e.ir subject ma.tt.e.r know wha.t prepara.to.ry info.rma.t.i.on is requ.ired to t.e.ach a 

par.t.icular topic, wha.t th.e right example.s and hom.ewo.rk are, and wha.t kinds of 

i.llustra.t.i.ons can be ut.i.lized. Acco.rding to Danä and Tani.azli (2018) re.se.arch, t.e.ach.e.rs' 

know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge we.re fo.und to be impo.r.tant 

d.et.e.rminants of stud.ents' aca.d.emic achi.evem.ent. 

2.2.1.1 Content knowledge of subject matter 

 Conceptu.ally, cont.ent know.ledge a.s far a.s t.e.ach.e.rs’ profe.ss.i.onal compet.ence 

is conce.rned is vi.ewed by H.eggar.t, (2016); Nt.ibi, et al. (2020) a.s th.e ba.s.ic requ.irem.ent 

qu.alifying an individ.u.al to t.e.ach a concept. Th.e argum.ent of th.e a.utho.r is premised on 

a fact which centred on th.e t.e.ach.e.r be.ing in th.e posse.ss.i.on of th.e know.ledge h.e o.r sh.e 

int.ends to t.e.ach. Certainly, in high schools, where teachers often specialize into one or 
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two subject areas, there is a real emphasis on the subject matter knowledge of the 

teacher-which is why, the claim goes, that if you want to teach history, you should first 

learn a lot about history, and if you want to teach mathematics, then you should get a 

degree in mathematics. 

Akpan, E.ss.i.en and Obot (2008); Nt.ibi et al., (2020) affirm.ed tha.t one of th.e 

most impo.r.tant t.e.ach.e.r vari.able.s tha.t enhance th.e.ir succe.ss is th.e ma.st.e.ry of th.e 

subject ma.tt.e.r. Ma.th.ema.t.ics t.e.ach.e.r sho.uld a.d.equ.a.t.ely acqu.a.int th.emsel.ve.s wi.th th.e 

subject ma.tt.e.r to be ta.ught. Confe.rring to Rena (2000), g.o.od know.ledge of th.e subject 

ma.tt.e.r h.elps th.e ma.th.ema.t.ics t.e.ach.e.r to t.e.ach th.e stud.ents prope.rly. Th.e.refo.re, this 

le.a.ds to th.e achi.evem.ent of set object.ive.s and th.e consequ.ent int.e.re.st of th.e stud.ents 

to cont.inu.e in th.e le.arning proce.ss in a g.o.od cla.ssro.om clima.t.e. This scholar a.dds tha.t 

i.t ha.s be.en e.stablish.ed tha.t th.e.re is a high co.rrela.t.i.on betwe.en wha.t t.e.ach.e.rs know and 

wha.t th.ey t.e.ach. Ma.th.ema.t.ics t.e.ach.e.r’s level of know.ledge on th.e subject ma.tt.e.r ha.s 

much impact on th.e proce.ss of achi.eving th.e le.sson’s object.ive.s in th.e cla.ss (Nt.ibi et 

al., 2020). T.e.ach.e.rs wi.tho.ut g.o.od und.e.rstanding of subject ma.tt.e.r, if h.e can succe.ed 

in d.ece.iving th.e stud.ents, h.e ha.s only done well in impact.ing inappropri.a.t.e 

info.rma.t.i.on. This is likely to bring problems to th.e stud.ents and consequ.ently to oth.e.r 

t.e.ach.e.rs. 

In a definition by Brant (2006), teachers’ knowledge of the subject 

matter is the craft knowledge that is idiosyncratic in nature and equally non -

theoretical and thus is part of what makes who the teacher is. Teachers 

therefore, accepted that there is the need for the teacher to possess a deep 

understanding of all areas of the knowledge being taught to develop a 

sophisticated professional expertise. Anoth.e.r s.ignificant issu.e is one of reflect.i.on. 

Th.e reflect.ive proce.ss includ.e.s revi.ewing, reconstruct.ing, re-enact.ing and cri.t.ically 

analys.ing one’s own t.e.aching abi.li.t.i.e.s and th.en gro.uping th.e.se reflect.ed explana.t.i.ons 

into evid.ence of change.s tha.t ne.ed to be ma.d.e to becom.e a bett.e.r t.e.ach.e.r. 

 In a s.imi.lar appro.ach, Shulman and Shulman (2004) d.efine th.e t.e.ach.e.rs’ 

know.ledge of th.e subject ma.tt.e.r a.s th.e profe.ss.i.onal und.e.rstanding of th.e subject 

know.ledge ba.se. I.t is th.e posse.ss.i.on of accumula.t.i.on, acco.rding to th.e a.utho.rs, of th.e 

seven ba.se.s of th.e subject know.ledge. Th.e.se includ.e know.ledge of ed.uca.t.i.onal ends, 

know.ledge of ed.uca.t.i.onal cont.e.sts, know.ledge of le.arne.rs and th.e.ir charact.e.rist.ics, 

know.ledge of th.e cont.ent of th.e pedag.ogy requ.ired to prope.rly instruct th.e subject, 

know.ledge of th.e curriculum, gene.ral pedag.ogical know.ledge and subject cont.ent 
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know.ledge. Th.e a.utho.rs id.ent.ifi.ed pedag.ogical cont.ent know.ledge a.s be.ing of speci.al 

int.e.re.st: th.e blending of so.und subject know.ledge togeth.e.r wi.th an und.e.rstanding of 

pedag.ogy.  

 In th.e current pe.rspect.ive, t.e.ach.e.rs’ know.ledge of subject ma.tt.e.r is conce.ived 

a.s th.e level of know.ledge posse.ssed by th.e t.e.ach.e.r on th.e subject th.ey t.e.ach (Wo.rd.en, 

2015). Thus, th.e uniqu.e na.ture of t.e.ach.e.rs' know.ledge of cont.ent ta.ught is a ma.tt.e.r of 

impo.r.tance in d.et.e.rmining th.e t.e.aching effect.ivene.ss of t.e.ach.e.rs. Whi.le t.e.ach.e.rs 

posse.ss expe.r.t cont.ent know.ledge of th.e maj.o.r facts, th.e.o.ri.e.s, and m.ethods of a 

par.t.icular aca.d.emic fi.eld, th.ey a.ddi.t.i.onally sho.uld posse.ss th.e know.ledge of how to 

repre.sent par.t.icular cont.ent in pedag.ogically appropri.a.t.e ways to par.t.icular stud.ents’ 

in par.t.icular ed.uca.t.i.onal cont.exts. This dynamic int.egra.t.i.on of know.ledge of cont.ent, 

stud.ents, pedag.ogy, and ed.uca.t.i.onal cont.exts is ge.rmane and const.i.tut.e.s th.e uniqu.e 

profe.ss.i.onal know.ledge of t.e.ach.e.rs. 

 T.e.ach.e.rs’ know.ledge of th.e subject is equ.ally vi.ewed from th.e angle of th.e 

t.e.ach.e.rs’ cogni.t.i.on. Such pos.i.t.i.on wa.s h.eld by Shulman and Shulman (2004) and Ellis 

(2007). Th.e a.utho.rs we.re of th.e vi.ew tha.t th.e cogni.t.i.on level of t.e.ach.e.rs regarding th.e 

subjects th.ey t.e.ach co.uld com.e from th.e angle.s of know.ledge of common cont.ent of 

th.e subject a.s well a.s th.e speci.alised know.ledge of th.e cont.ent of th.e subject. Th.e 

first, common cont.ent know.ledge refe.rs to th.e know.ledge tha.t t.e.ach.e.rs ne.ed and use 

on a regular ba.s.is but tha.t is also used in sett.ings o.uts.id.e of t.e.aching. Th.e second 

ca.t.eg.o.ry, speci.alized cont.ent know.ledge, is a par.t.icular kind of cont.ent know.ledge tha.t 

t.e.ach.e.rs posse.ss tha.t is not typically used in oth.e.r sett.ings. Speci.alized cont.ent 

know.ledge do.e.s not directly rela.t.e to e.i.th.e.r a t.e.ach.e.r's know.ledge of stud.ents o.r of 

instruct.i.onal pract.ice.s. Inst.e.a.d, th.e a.utho.rs d.e.scribe speci.alized cont.ent know.ledge a.s 

an "unpacked" o.r "d.ecompre.ssed" fo.rm of know.ledge. An impo.r.tant a.spect of 

d.eveloping know.ledge fo.r t.e.aching, th.en, is not only transfo.rming cont.ent know.ledge 

but also unpacking one's cont.ent know.ledge to make i.t ava.i.lable fo.r such 

transfo.rma.t.i.on. 

 To buttre.ss th.e impo.r.tance of t.e.ach.e.rs’ know.ledge of subject ma.tt.e.r, Ball and 

McDi.amid (1989) cont.ends tha.t subject ma.tt.e.r know.ledge is an impo.r.tant component 

fo.r t.e.ach.e.rs’ profe.ss.i.onal compet.ence which sho.uld be empha.s.ized thro.ugho.ut th.e 

t.e.aching care.e.r of t.e.ach.e.rs sho.uld be inco.rpo.ra.t.ed right from th.e prepara.t.i.on stage of 

th.e t.e.ach.e.rs. Th.e a.utho.r narra.t.ed tha.t if th.e.re is any concept to be taken a.s impo.r.tant 

and be regard.ed a.s a par.t.icular prepara.t.i.on of pre-se.rvice t.e.ach.e.rs, th.e.re must be a 
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pri.o.ri.ty fo.r a tho.ro.ugh gro.unding in som.ething to t.e.ach. Tha.t subject ma.tt.e.r is an 

e.ssent.i.al component of t.e.ach.e.r know.ledge is ne.i.th.e.r a new no.r a controve.rs.i.al 

a.sse.r.t.i.on. Aft.e.r all, if t.e.aching enta.i.ls h.elping oth.e.rs le.arn, th.en und.e.rstanding wha.t is 

to be ta.ught is a central requ.irem.ent of t.e.aching. Th.e myri.a.d ta.sks of t.e.aching, such a.s 

select.ing wo.r.thwhi.le le.arning act.ivi.t.i.e.s, giving h.elpful explana.t.i.ons, a.sking 

prod.uct.ive qu.e.st.i.ons, and evalu.a.t.ing stud.ents' le.arning, all d.epend on th.e t.e.ach.e.r's 

und.e.rstanding of wha.t i.t is tha.t stud.ents are to le.arn. 

  Th.e fo.reg.o.ing, th.en st.ipula.t.e.s tha.t know.ledge of subject ma.tt.e.r refe.rs to all 

und.e.rstandings abo.ut th.e subject cont.ent, speci.al ski.lls requ.ired to t.e.ach th.e par.t.icular 

subject, profe.ss.i.onal pract.ice in rela.t.i.on to th.e subject, awarene.ss and pe.rcept.i.ons 

abo.ut th.e stud.ents to be ta.ught, and th.e prod.uct.i.on and usage of appropri.a.t.e t.e.aching 

a.ids and style. This concept in this study is th.e t.e.ach.e.rs’ know.ledge of ma.th.ema.t.ics 

which is th.e subject in focus fo.r this study. How th.e t.e.ach.e.rs are gro.und.ed in th.e subject 

is a.ssum.ed wi.ll play a maj.o.r role in how th.ey wi.ll instruct th.e stud.ents, th.e posse.ss.i.on 

of th.e requ.ired ski.lls to t.e.ach ma.th.ema.t.ics in a way tha.t th.e stud.ents wi.ll und.e.rstand 

th.e subject, having a g.o.od pe.rcept.i.on tha.t th.e stud.ents wi.ll und.e.rstanding wha.t is to be 

ta.ught and prod.uct.i.on a.s well a.s usage of th.e appropri.a.t.e t.e.aching style are all 

conceptu.ally ca.t.eg.o.rized a.s th.e t.e.ach.e.rs’ know.ledge of th.e subject ma.tt.e.r and not th.e 

know.ledge of th.e cont.ent of ma.th.ema.t.ics alone. 

Rice (2003) submi.tt.ed tha.t; ma.th.ema.t.ics t.e.ach.e.rs must posse.ss suffici.ent 

know.ledge in th.e.ir are.a of t.e.aching. Any ma.th.ema.t.ics t.e.ach.e.r tha.t do.e.s not have th.e 

requ.ired know.ledge of subject ma.tt.e.r in his are.a of t.e.aching cannot be effect.ive in th.e 

cla.ssro.om. Rice (2003), fur.th.e.r tha.t i.t is not difficult fo.r stud.ents to not.ice t.e.ach.e.rs’ 

ina.d.equ.a.t.e know.ledge of subject ma.tt.e.r in his t.e.aching are.a. This le.a.ds to stud.ents’ 

loss of re.spect fo.r and confid.ence in th.e t.e.ach.e.r. A.s a re.sult, i.t le.a.ds to stud.ents’ low 

int.e.re.st and po.o.r aca.d.emic pe.rfo.rmance in th.e subject. St.i.ll on this, Ehind.e.ro and 

Ajiba.d.e (2000) showed tha.t th.e ave.rage aca.d.emic pe.rfo.rmance of stud.ents in five 

select.ed subjects co.rrela.t.e and d.epend s.ignificantly on stud.ents’ pe.rcept.i.on of 

t.e.ach.e.rs’ know.ledge of subject ma.tt.e.r. This re.sult is cons.ist.ent wi.th previ.o.us findings 

of oth.e.r scholars such a.s Akpan et al., (2008) and A.d.ediwura and Tayo (2007). 

Know.ledge of th.e subject ma.tt.e.r is th.e cont.ent know.ledge o.r subject ma.tt.e.r 

know.ledge wi.tho.ut cons.id.e.ra.t.i.on abo.ut t.e.aching th.e subject ma.tt.e.r (e.g. Ge.ography, 

Ma.th.ema.t.ics, and English langu.age). I.t is th.e body of know.ledge and info.rma.t.i.on tha.t 

t.e.ach.e.rs t.e.ach and tha.t stud.ents are expect.ed to le.arn in a given subject o.r cont.ent are.a. 
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This d.efini.t.i.on aligned wi.th tha.t of (Ozd.en, 2008) who d.efined cont.ent know.ledge a.s 

th.e concepts, principle.s, rela.t.i.onships, proce.sse.s, and applica.t.i.ons a stud.ent sho.uld 

know wi.thin a given aca.d.emic subject, appropri.a.t.e fo.r his/h.e.r o.rganiza.t.i.on of th.e 

know.ledge. Cont.ent (subject ma.tt.e.r) know.ledge const.i.tut.e.s a know.ledge doma.in 

rela.t.ed to expe.r.t.ise in a par.t.icular subject. I.t includ.e.s conceptu.al and proced.ural 

know.ledge in th.e given doma.in. Acco.rding to (Ni.e.ss, 2005), subject ma.tt.e.r know.ledge 

is impo.r.tant a.s i.t d.efine.s and d.evelops th.e t.e.ach.e.rs’ cont.ent of instruct.i.on. Content 

knowledge repre.sents th.e t.e.ach.e.r’s und.e.rstanding of th.e subject ma.tt.e.r ta.ught. 

Acco.rding to Shulman (a.s ci.t.ed in Ki.lic, 2009), th.e t.e.ach.e.r ne.ed not only und.e.rstand 

tha.t som.ething is so, th.e t.e.ach.e.r must fur.th.e.r und.e.rstand why i.t is so. Thus, th.e 

empha.s.is is on a d.e.ep und.e.rstanding of th.e subject ma.tt.e.r ta.ught a.t scho.ol. T.e.ach.e.rs’ 

compet.ence in subject ma.tt.e.r do.e.s actu.ally influ.ence stud.ents’ int.e.re.st in th.e le.arning 

proce.sse.s in cla.ssro.om.  

2.2.1.2 Pedagogical knowledge 

 A.s sta.t.ed by Even, (1993) t.e.ach.e.rs’ profe.ss.i.onal compet.ence is appro.ach.ed 

from two pe.rspect.ive.s of know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge. Th.e 

previ.o.us subh.e.a.ding ha.s tre.a.t.ed th.e know.ledge of subject ma.tt.e.r. Tho.ugh, som.e 

a.utho.rs like Shulman (1987); Even (1993); Even and T.irosh (1995); Ge.ss-Newsom.e, 

(2013); A.d.egbola, (2019) among oth.e.rs have inse.r.t.ed pedag.ogical know.ledge a.s be.ing 

a subset of know.ledge of subject ma.tt.e.r, in vari.ance, seve.ral oth.e.r a.utho.rs disagre.ed. 

Acco.rding to pedag.ogical know.ledge is gene.rally d.efined a.s t.e.ach.e.rs’ speci.alized 

know.ledge tha.t a.ss.ist th.e t.e.ach.e.rs to cre.a.t.e an effect.ive t.e.aching and le.arning 

environm.ent fo.r all and sundry und.e.r th.e t.e.ach.e.rs’ custody. 

Th.e t.e.ach.e.r is expect.ed to have ce.r.ta.in compet.ence both profe.ss.i.onal and 

pe.rsonal. Profe.ss.i.onal compet.ence.s are both aca.d.emic and pedag.ogical. Aca.d.emic 

compet.enci.e.s are th.e t.e.ach.e.r’s know.ledge of his subject ma.tt.e.r. Pedag.ogical 

compet.ency is th.e ar.t of t.e.aching th.e subject, obse.rving such principle.s a.s t.e.aching 

from known to unknown, concret.e to abstract and from s.imple to complex (Akpan, 

2002). A.s sta.t.ed by Osa.a.t, (2004) a compet.ent t.e.ach.e.r is a pe.rson who is profe.ss.i.onally 

qu.alifi.ed and tra.ined to t.e.ach a par.t.icular subject, having th.e nece.ssary qu.ali.t.i.e.s o.r 

ski.lls and showing a.d.equ.a.t.e ski.lls in th.e t.e.aching proce.ss. Focus.ing on ma.th.ema.t.ics, 

Akinbobola (2004) beli.eved tha.t, a compet.ent ma.th.ema.t.ics t.e.ach.e.r a.tt.ends wo.rkshops 

and seminars, confe.rence.s, ha.s a g.o.od cla.ssro.om control, act.ive communica.t.ive ski.lls, 
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su.i.table know.ledge of th.e subject ma.tt.e.r, ut.i.lize a vari.ety of t.e.aching stra.t.egi.e.s and 

show enthus.i.a.sm fo.r t.e.aching. 

T.e.ach.e.r pedag.ogical know.ledge encompa.sse.s all th.e cogni.t.ive know.ledge 

nece.ssary to cre.a.t.e an effect.ive le.arning and t.e.aching environm.ent (Marzano, and Toth, 

2013; Bello, Egunsola and Awak, 2022). Th.e effect of enhancing t.e.ach.e.r pedag.ogical 

ski.lls is gene.ra.t.ed gra.d.u.ally toward stud.ents, wh.e.re.a.s wh.en t.e.ach.e.rs improve 

pedag.ogical ski.lls, stud.ent achi.evem.ent wi.ll also incre.a.se (Sahana, 2015). Th.e 

pedag.ogical know.ledge ba.se of t.e.ach.e.rs includ.e.s all th.e requ.ired cogni.t.ive know.ledge 

fo.r cre.a.t.ing effect.ive t.e.aching and le.arning environm.ents. T.e.ach.e.rs wi.th g.o.od 

pedag.ogical know.ledge can und.e.rstand stud.ents’ difficult.i.e.s in le.arning ma.th.ema.t.ics 

(Tsafe, 2013). Th.e t.e.ach.e.r ne.eds to be know.ledge.able abo.ut th.e subject's pedag.ogical 

compet.ence. A.s a re.sult, stud.ents wo.uld e.ssent.i.ally le.arn nothing from th.e cla.ss 

beca.use th.e instruct.i.on wo.uld be incons.ist.ent (Tsafe, 2013). Th.e succe.ss o.r fa.i.lure in 

th.e proce.ss of t.e.aching a par.t.icular concept li.e.s in th.e pedag.ogical know.ledge appro.ach 

a.dopt.ed by th.e t.e.ach.e.r and abi.li.ty to gu.id.e th.e stud.ents to und.e.rstand m.e.aningfully 

th.e cont.ent of th.e know.ledge (Hi.ebe.r.t, 2003). 

Ehind.e.ro and Ajiba.d.e (2000); Bello, et al. (2022) e.stablish.ed tha.t a 

ma.th.ema.t.ics t.e.ach.e.rs’ pe.rfo.rmance is influ.enced by th.e level of his pedag.ogical 

know.ledge, a.s diffe.rent from his know.ledge of subject ma.tt.e.r. I.t is to be not.ed tha.t 

t.e.ach.e.rs’ pedag.ogical know.ledge is not exactly th.e sam.e thing a.s th.e.ir know.ledge of 

subject ma.tt.e.r. Howeve.r, th.ey are on th.e oth.e.r hand closely linked. This is beca.use 

t.e.ach.e.rs’ ma.st.e.ry and use of pedag.ogical know.ledge in th.e cla.ssro.om wi.ll indica.t.e th.e 

d.epth of th.e.ir profe.ss.i.onal compet.ence in th.e use of his know.ledge of subject ma.tt.e.r. 

Th.e profe.ss.i.onal compet.ence in th.e subject ma.tt.e.r is an e.ssent.i.al ba.s.is fo.r th.e display 

of effect.ive and g.o.od pedag.ogical ski.lls. 

 Gu.e.rri.e.ro (2016) wh.en analys.ing th.e opini.on of Shulman (1987) conce.rning th.e 

cla.ss.ifica.t.i.on of know.ledge tha.t a t.e.ach.e.r sho.uld posse.ssed, wh.e.re Shulman 

ca.t.eg.o.rized th.e t.e.ach.e.rs’ know.ledge into seven, of which pedag.ogical and subject 

cont.ent know.ledge we.re equ.a.t.ed to be s.id.e by s.id.e, Gu.e.rri.e.ro argu.ed tha.t th.e gene.ral 

pedag.ogical know.ledge is actu.ally th.e most fundam.ental of th.e know.ledge requ.ired by 

th.e t.e.ach.e.r to pe.rfo.rm opt.imally. Acco.rding to him, th.e gene.ral pedag.ogical 

know.ledge is those stra.t.egi.e.s and principle.s of managing and o.rganizing a cla.ssro.om 

tha.t are cross-curricular in na.ture. Th.e analys.is wa.s premised on th.e fact tha.t th.e 

know.ledge of th.e subject ma.tt.e.r posse.ssed by t.e.ach.e.rs wi.ll only be useful in th.e subject 
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be.ing ta.ught. Wh.e.re in contra.st, a t.e.ach.e.r may be d.eployed not fo.r th.e ma.in a.im of 

t.e.aching his o.r h.e.r speci.alized subject but o.rganize, manage and m.ento.r stud.ents fo.r 

oth.e.r act.ivi.t.i.e.s tha.t are affect.ive o.r psychomoto.r doma.ins. 

Th.e capaci.ty and re.a.dine.ss to use th.e mind-set, know.ledge, and abi.li.t.i.e.s to be.st 

promot.e le.arning is known a.s pedag.ogical compet.ency (Ma.dhavaram, and Lave.ri.e, 

2010). E.ach instructo.r must posse.ss pedag.ogical expe.r.t.ise in o.rd.e.r to carry o.ut th.e 

le.arning object.ive.s and do e.ach a.ss.ignm.ent to th.e be.st of th.e.ir abi.li.ty (Rahman, 2014). 

Beca.use th.ey can compreh.end stud.ents' challenge.s wi.th le.arning ma.th.ema.t.ics, 

pedag.ogically know.ledge.able t.e.ach.e.rs (Tsafe, 2013). Pedag.ogical compet.ence, on th.e 

oth.e.r hand, refe.rs to th.e capaci.ty of a pe.rson to use a combina.t.i.on of ed.uca.t.i.onal 

re.so.urce.s, including bo.oks, ar.t.icle.s, ca.se studi.e.s, and t.echnology, including software 

and hardware, a.s well a.s th.e.ir know.ledge, abi.li.t.i.e.s, and expe.ri.ence (A.iken, 1970). In 

o.rd.e.r to maximize th.e growth of stud.ents from mult.iple pe.rspect.ive.s (including 

int.ellectu.al, emot.i.onal, and mo.ral elem.ents), t.e.ach.e.r pedag.ogical compet.ency must be 

implem.ent.ed (Idrus, and Bakar, 2013). In a.ddi.t.i.on, one of th.e key facto.rs affect.ing 

stud.ents' a.tt.i.tud.e.s and pe.rfo.rmance in ma.th.ema.t.ics is t.e.ach.e.rs' a.tt.i.tud.e.s (H.end.e.rson, 

and Rodrigu.e.s, 2008). Inappropri.a.t.e t.e.aching m.ethods and t.e.ach.e.r a.tt.i.tud.e.s are th.e 

ma.in ca.use.s of nega.t.ive le.arne.r a.tt.i.tud.e.s toward ma.th.ema.t.ics (Phi.lipp, 2007). 

 Th.e concept of pedag.ogical know.ledge enta.i.ls th.e know.ledge of cla.ssro.om 

managem.ent which invol.ve.s th.e abi.li.ty to maximize th.e qu.ant.i.ty of t.im.e allott.ed fo.r 

instruct.i.onal purpose.s, sett.ing and t.e.aching in a pace tha.t is st.e.a.dy, ma.inta.ining a cle.ar 

le.sson direct.i.on. In a.ddi.t.i.on, i.t also enta.i.ls th.e know.ledge of m.ethods of t.e.aching. This 

t.e.aching m.ethods know.ledge is th.e posse.ss.i.on of abi.li.ty to command diffe.rent t.e.aching 

t.echniqu.e.s o.r m.ethods, and knowing how and wh.en to apply e.ach t.echniqu.e o.r m.ethod. 

Also, t.e.ach.e.rs’ pedag.ogical know.ledge invol.ve.s th.e cla.ssro.om a.sse.ssm.ent know.ledge. 

This is know.ledge of diffe.rent fo.rms and purpose.s of fo.rma.t.ive and summa.t.ive 

a.sse.ssm.ents, a.s well a.s know.ledge of how diffe.rent fram.e.s of refe.rence (fo.r example, 

soci.al, cri.t.e.ri.on-ba.sed, individ.u.al) impact stud.ents’ mot.iva.t.i.on. Anoth.e.r type of 

know.ledge embedd.ed in th.e pedag.ogical know.ledge is refe.rred to a.s structure. In this 

know.ledge, th.e t.e.ach.e.r is expect.ed to display th.e know.ledge of structuring of le.arning 

object.ive.s and th.e le.sson proce.ss, le.sson planning and evalu.a.t.i.on and finally is th.e 

a.dapt.ively know.ledge which d.e.als wi.th h.et.e.rogene.o.us le.arning gro.ups in th.e 

cla.ssro.om (Gu.e.rri.e.ro, 2016). 
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Acco.rding to Mulholland (2014) in th.e encyclopa.edi.a of sci.ence ed.uca.t.i.on, 

pedag.ogical know.ledge is th.e know.ledge a.ssoci.a.t.ed to how to t.e.ach and is applicable 

across a range of t.e.aching are.a.s. Th.e t.e.rm gene.ral pedag.ogical know.ledge is 

som.et.im.e.s used a.s a synonym so tha.t a dist.inct.i.on can be ma.d.e betwe.en know.ledge 

of how to t.e.ach gene.rally and know.ledge of how to t.e.ach a par.t.icular subject are.a 

which is usu.ally refe.rred to a.s pedag.ogical cont.ent know.ledge. Pedag.ogical 

know.ledge is d.e.scribed a.s those bro.a.d principals and stra.t.egi.e.s of cla.ssro.om 

managem.ent and o.rganisa.t.i.on tha.t appe.ar to transcend subject ma.tt.e.r. Th.e.refo.re, 

infe.rring from diffe.rent d.efini.t.i.ons, pedag.ogical know.ledge is a requ.ired gene.ral 

know.ledge of t.e.ach.e.rs tha.t enable th.em to transfo.rm th.e know.ledge of subject ma.tt.e.r, 

th.e cla.ssro.om environm.ent, stud.ents’ pe.rcept.i.on and behavi.o.ur into som.ething 

m.e.aningful to achi.eve th.e ult.ima.t.e g.o.al of effect.ive t.e.aching and le.arning. 

Tha.t is why in th.e fi.eld of ma.th.ema.t.ics, pedag.ogical know.ledge is se.en a.s 

pedag.ogical ma.th.ema.t.ics cont.ent know.ledge. This type of know.ledge is wha.t 

Moynihan et al. (2015) refe.rred to a.s th.e know.ledge on and of how to use ma.th.ema.t.ics 

specific pedag.ogical know.ledge. Th.e a.utho.r ma.d.e a cla.im tha.t th.e pedag.ogical 

cont.ent know.ledge is th.e most prefe.rable a.s far a.s ma.th.ema.t.ics achi.evem.ent is 

conce.rned. This is beca.use i.t is mo.re specific to th.e subject ma.tt.e.r and belongs to a 

dist.inct.ive body of ma.th.ema.t.ics know.ledge. Th.e a.utho.r argu.ed fur.th.e.r tha.t 

pedag.ogical cont.ent know.ledge th.en is mo.re specific to th.e dist.inct.ive bodi.e.s of 

know.ledge fo.r t.e.aching s.ince i.t repre.sents th.e blending of cont.ent and pedag.ogy into 

an und.e.rstanding of how par.t.icular topics, problems, o.r issu.e.s are o.rganized, 

repre.sent.ed and a.dapt.ed to th.e dive.rse int.e.re.sts and abi.li.t.i.e.s of le.arne.rs, and pre.sent.ed 

fo.r instruct.i.on in ma.th.ema.t.ics. 

Recent re.se.arch in sci.ence subjects po.int.ed towards t.e.ach.e.rs’ know.ledge of 

subject ma.tt.e.r and pedag.ogical know.ledge a.s one of th.e most influ.ent.i.al facto.rs 

contribut.ing to stud.ents’ le.arning and achi.evem.ent which incre.a.se th.e int.e.re.st of th.e 

stud.ent (Ge.ss-Newsom.e, 2013.). I.t can be a.ssum.ed tha.t gre.a.t.e.r levels of know.ledge of 

subject ma.tt.e.r and pedag.ogical know.ledge allow t.e.ach.e.rs to cre.a.t.e le.arning 

environm.ents tha.t challenge, and a.t th.e sam.e t.im.e sust.enance stud.ents’ le.arning 

proce.sse.s. Fi.lg.ona et al., (2020) submi.ts tha.t, wi.tho.ut a full gra.sp of know.ledge of 

subject ma.tt.e.r and pedag.ogical know.ledge, t.e.ach.e.rs may face difficulty in t.e.aching th.e 

subject effect.ively.  
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Know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge is cri.t.ical fo.r th.e 

ma.th.ema.t.ics ed.uca.to.rs. T.e.ach.e.rs sho.uld be know.ledge.able in th.e cont.ent are.a.s and 

pedag.ogy fo.r which th.ey are re.spons.ible to t.e.ach, wi.tho.ut this, th.e stud.ents may face 

difficulty in th.e.ir le.arning (Fi.lg.ona et al., 2020). Know.ledge of subject ma.tt.e.r is wha.t 

is be.ing ta.ught and pedag.ogical know.ledge is how i.t is be.ing ta.ught. Pedag.ogical 

compet.enci.e.s cons.ist of know.ledge and ski.lls; succe.ssful t.e.aching d.epends on d.e.ep 

know.ledge of subject ma.tt.e.r. Th.e.refo.re, t.e.ach.e.rs ne.ed to improve th.e.ir know.ledge of 

subject ma.tt.e.r and pedag.ogical know.ledge to improve th.e.ir t.e.aching (Kiym.et, 2010). 

Fur.th.e.rmo.re, t.e.ach.e.rs sho.uld re.ally bring th.e.ir stud.ents to th.e object.ive.s to be 

achi.eved. T.e.ach.e.rs must be able to influ.ence th.e.ir stud.ents. Cons.id.e.ring this 

d.e.script.i.on, i.t is impo.r.tant fo.r t.e.ach.e.rs to be compet.ent (Akhyak and Bakar, 2013). 

Th.e tra.di.t.i.onal e.ssence of scho.oling irre.spect.ive of th.e ca.t.eg.o.ry o.r level is 

le.arning. Th.e implica.t.i.on is tha.t, t.e.aching sho.uld be a.t i.ts be.st always, to achi.eve th.e 

top standards of le.arning. In th.e qu.e.st a.t achi.eving this, th.e onus li.e.s on th.e t.e.ach.e.r to 

be a.d.equ.a.t.ely prepared wi.th th.e requ.is.i.t.e pedag.ogical know.ledge and ski.lls. Wi.thin 

th.e purvi.ew of ma.th.ema.t.ics, myri.a.ds of facto.rs t.end to influ.ence th.e t.e.aching of th.e 

subjects. Howeve.r, t.e.ach.e.rs play a central role in th.e whole exe.rcise. Th.e gene.ral 

a.ssumpt.i.on th.e soci.ety harbo.urs is tha.t, if a ma.th.ema.t.ics t.e.ach.e.r is well grind.ed in th.e 

subject; such t.e.ach.e.r is a.ssum.ed to be in th.e most appropri.a.t.e pos.i.t.i.on to t.e.ach th.e 

subject. Know.ledge of subject ma.tt.e.r and pedag.ogical know.ledge impli.e.s tha.t, most 

effect.ive t.e.ach.e.rs are expect.ed to have d.e.ep know.ledge of th.e subjects th.ey t.e.ach. On 

th.e oth.e.r way aro.und, wh.en a t.e.ach.e.r's know.ledge falls below a ce.r.ta.in standard, i.t 

const.i.tut.e.s a s.ignificant impedim.ent to stud.ents' le.arning. I.t is equ.ally expect.ed of a 

t.e.ach.e.r to have a so.und gra.sp of th.e cont.ent be.ing ta.ught. A.s.id.e.s from this, t.e.ach.e.rs 

are also expect.ed to und.e.rstand th.e emot.i.onal dispos.i.t.i.on of th.e stud.ents to th.e cont.ent, 

be able to evalu.a.t.e th.e thinking behind stud.ents' m.ethods, and id.ent.ify stud.ents' 

common misconcept.i.ons. 

Rightful and compreh.ens.ive ed.uca.t.i.on is th.e proce.ss of taking st.eps towards th.e 

transfo.rma.t.i.on of scho.ols into cent.e.rs tha.t are le.arning-inclined (Salzano and Laba.t.e, 

2016). To carry o.ut this ta.sk, t.e.ach.e.rs must be put in place wh.e.reby th.ey are 

profe.ss.i.onally equ.ipped and a.d.equ.a.t.ely prepared fo.r effect.ivene.ss in th.e cla.ssro.om. In 

this light, th.e African Uni.on (A.U) lay empha.s.is on th.e tra.ining, profe.ss.i.onal 

compet.ency, ed.uca.t.i.on, and qu.ali.ty of instruct.i.on of t.e.ach.e.rs, in th.e qu.e.st a.t giving 

a.d.equ.a.t.e recogni.t.i.on to som.e stra.t.egi.e.s tha.t connect wi.th th.e ed.uca.t.i.on of th.e t.e.ach.e.r 
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such a.s tra.ining, recru.i.tm.ent, promot.i.on of cont.inuo.us profe.ss.i.onal compet.ency (CPC) 

and d.eploym.ent of qu.ali.ty t.e.ach.e.rs (who are well prepared) by inst.i.lling a sense of 

commi.tm.ent and acco.untabi.li.ty in le.arne.rs. Acco.rding to th.e A.U, th.e m.embe.r 

co.untri.e.s sho.uld a.dopt an all-embracing ed.uca.t.i.onal m.ethod a.s i.ts e.ssent.i.al g.o.al which 

shall focus on th.e revival of th.e t.e.aching profe.ss.i.on to improve qu.ali.ty and impo.r.tance 

a.t all levels (African Uni.on H.e.a.dqu.ar.t.e.rs, 2015). I.t thus becom.e.s e.ssent.i.al fo.r th.e 

exist.ence of t.e.ach.e.rs who wo.uld m.etamo.rphose into excellent instructo.rs a.s th.ey take 

st.eps in th.e d.evelopm.ent of th.e.ir ski.lls thro.ugh num.e.ro.us tra.ining, seminars, and oth.e.r 

profe.ss.i.onal d.evelopm.ent oppo.r.tuni.t.i.e.s ma.d.e ava.i.lable by th.e g.ove.rnm.ent and oth.e.r 

relevant bodi.e.s in th.e ed.uca.t.i.on secto.r. D.evelopm.ental programm.e.s on profe.ss.i.onal 

compet.ency of t.e.ach.e.rs sho.uld be ma.d.e ava.i.lable fo.r a.s many of th.e t.e.ach.e.rs 

int.e.re.st.ed in fur.th.e.ring th.e.ir care.e.r pa.th in th.e t.e.aching profe.ss.i.on. 

S.imi.larly, Ehind.e.ro and Ajiba.d.e (2000) submi.t tha.t t.e.ach.e.rs' pe.rfo.rmance is 

influ.enced by his pedag.ogical know.ledge abo.ut th.e subject, a.s not th.e sam.e a.s his 

know.ledge of th.e subject ma.tt.e.r. I.t is to be not.ed tha.t pedag.ogical know.ledge is not th.e 

sam.e thing a.s know.ledge of th.e subject ma.tt.e.r. Howeve.r, th.ey are all th.e sam.e closely 

linked togeth.e.r. This is fo.r th.e re.a.son tha.t t.e.ach.e.rs' ma.st.e.ry and use of pedag.ogical 

know.ledge in th.e cla.ssro.om wi.ll indica.t.e th.e d.epth of th.e.ir ski.ll in th.e use of his/h.e.r 

know.ledge of th.e subject ma.tt.e.r. Th.e ski.ll in th.e subject ma.tt.e.r is a key ba.s.is to display 

g.o.od and act.ive pedag.ogical ski.lls. 

2.2.2 Quality of instruction  

Qu.ali.ty of instruct.i.on is a concept in t.e.aching and le.arning proce.ss. I.t is a m.e.ans 

by which t.e.ach.e.rs pa.ss th.e.ir know.ledge across to stud.ents and i.ts qu.ali.ty is of utmost 

impo.r.tance to wha.t to be achi.eved in t.e.aching and le.arning. In th.e pe.rspect.ive of 

Akintola (2013), th.e d.elive.ry of qu.ali.ty of instruct.i.on in th.e cla.ssro.om in any ed.uca.t.i.on 

syst.em is subject to largely on th.e qu.ali.ty and compet.ence of th.e t.e.ach.e.rs. This is so 

beca.use th.e t.e.ach.e.rs are expect.ed to pe.rfo.rm th.e impo.r.tant funct.i.ons of gu.iding, 

direct.ing, evalu.a.t.ing, impar.t.ing, a.sking and answe.ring qu.e.st.i.ons among oth.e.rs fo.r 

maximum benefi.ts of th.e le.arne.rs. Th.e abi.li.ty of t.e.ach.e.rs to effect.ively engage th.e 

stud.ents in a le.arning proced.ure and be able to relay relevant know.ledge is m.e.a.sured 

by th.e instruct.i.onal qu.ali.ty of th.e t.e.ach.e.r. A.s fo.r Sogunro (2017), ave.rred tha.t 

instruct.i.on qu.ali.ty is re.spons.ible fo.r th.e mot.iva.t.i.on of stud.ents in all facets of 

scho.oling levels, tha.t wi.tho.ut qu.ali.ty instruct.i.on, stud.ents’ mot.iva.t.i.on to le.arn reced.e.s. 

H.e repo.r.t.ed tha.t stud.ents cla.im.ed in a study tha.t qu.ali.ty of instruct.i.on wa.s th.e ra.ison 
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d’être fo.r th.e.ir mot.iva.t.i.on in high.e.r ed.uca.t.i.on. Th.e implica.t.i.ons of qu.ali.ty instruct.i.on 

fo.r pract.ice (which are anag.ogical compet.ency, a.d.equ.a.t.e prepara.t.i.on and o.rganiza.t.i.on, 

cont.ent and currency of know.ledge, t.echnological compet.ency, re.so.urcefulne.ss, and 

dispos.i.t.i.onal a.ttribut.e.s) can th.e.refo.re, not be ove.rempha.s.ized.  

Even and Tirosh, (1995) a.tt.empts to id.ent.ify and d.e.scribe qu.ali.ty of instruct.i.on 

and i.ts components we.re und.e.r.taken alre.a.dy in th.e 1960s. Th.e.se a.tt.empts we.re 

followed by ext.ens.ive re.se.arch programs on t.e.ach.e.r effect.ivene.ss in th.e la.t.e 1960s and 

1970s. Syst.emiza.t.i.on of re.sults from re.se.arch on t.e.ach.e.r effect.ivene.ss on th.e ba.s.is of 

qu.ali.ty of instruct.i.on mod.els led to anoth.e.r bo.om in re.se.arch in th.e la.t.e 1970s and 

1980s – ma.inly compris.ing m.eta-analyse.s. S.ince th.e.se effo.r.ts we.re not sa.t.isfying wi.th 

re.spect to expla.ining instruct.i.onal o.utcom.e.s in gene.ral, wi.th th.e T.IMSS study a new 

a.tt.empt wa.s ma.d.e to inve.st.iga.t.e instruct.i.on and to rela.t.e instruct.i.onal charact.e.rist.ics 

to stud.ents’ achi.evem.ents. This wa.s ma.inly beca.use vid.e.o analys.is of le.ssons becam.e 

t.echnically poss.ible. Vid.e.o analyse.s allowed to reco.rd cla.ssro.oms and analyse 

instruct.i.on in an ext.ens.ive and tho.ro.ugh manne.r in mult.iple i.t.e.ra.t.i.ons. 

Chronologically, th.e concept of qu.ali.ty of instruct.i.on ha.s be.en enj.oying 

a.tt.ent.i.on in th.e li.t.e.ra.ture. In th.e pe.rspect.ive of H.elmke, Schne.id.e.r and We.ine.r.t (1986), 

se.e.s qu.ali.ty of instruct.i.on a.s th.e d.egre.e of t.e.ach.e.rs’ clari.ty wh.en d.elive.ring instruct.i.on 

and usage of structuring cu.e.s by t.e.ach.e.rs. Th.e a.utho.rs obse.rved tha.t instruct.i.on qu.ali.ty 

is th.e frequ.ency of t.e.ach.e.r cu.e.s faci.li.ta.t.ing compreh.ens.i.on of le.arning ma.t.e.ri.als 

(“cu.e.s”) and by “clari.ty.” This acco.rding to th.em is th.e t.e.ach.e.r’s abi.li.ty to a.sk cle.ar 

and und.e.rstandable qu.e.st.i.ons, nam.ely, by th.e frequ.ency wi.th which a t.e.ach.e.r qu.e.st.i.on 

direct.ed to th.e cla.ss a.s a whole o.r to an individ.u.al stud.ent o.r th.e whole cla.ss. Qu.ali.ty 

of instruct.i.on wa.s also a.ttribut.ed from stud.ents’ pe.rcept.i.on of th.e t.e.ach.e.rs’ clari.ty of 

instruct.i.on and appropri.a.t.ene.ss. Stud.ent engagem.ent vari.able.s we.re not re.strict.ed to 

th.e low-infe.rence m.e.a.sure.s of obse.rved t.im.e-on-ta.sk provid.ed by CE.S; this ove.r.t 

m.e.a.sure wa.s supplem.ent.ed wi.th cove.r.t m.e.a.sure.s to repre.sent th.e construct in qu.e.st.i.on 

mo.re a.d.equ.a.t.ely. 

We.ine.r.t, Schra.d.e.r, and H.elmke, (1989) direct.ed th.e d.efini.t.i.on to t.e.aching 

effect.ivene.ss. In th.e.ir own pe.rspect.ive, th.e a.utho.rs d.efined qu.ali.ty of instruct.i.on to 

m.e.an th.e t.e.ach.e.rs’ effect.ive behavi.o.urs tha.t are gene.rally implying th.e achi.evem.ent 

of th.e int.end.ed t.e.aching and le.arning g.o.als which are achi.eved economically. Qu.ali.ty 

of instruct.i.on is par.t.icularly a.ttribut.ed to role d.efini.t.i.ons and expecta.t.i.ons which 

empha.s.ize aca.d.emic instruct.i.on (i.e., ta.sk o.ri.enta.t.i.on) and ma.st.e.ry of curriculum; 
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alloca.t.i.on of t.im.e to aca.d.emic act.ivi.t.i.e.s; effici.ent cla.ssro.om managem.ent which 

minimize.s t.im.e fo.r non-aca.d.emic act.ivi.t.i.e.s and ke.eps stud.ents engaged fo.r most of th.e 

t.im.e; an appropri.a.t.e difficulty level of act.ivi.t.i.e.s which a.ssure.s cons.ist.ent succe.ss; 

act.ive t.e.aching ra.th.e.r than allowing stud.ents to wo.rk on th.e.ir own. 

Sogunro (2017), McNeff (2017), vi.ewed qu.ali.ty of instruct.i.on a.s th.e oppos.i.t.e 

of qu.ant.i.ty of instruct.i.on. I.t is th.e new beli.ef tha.t th.e scho.ol day sho.uld not be ba.sed 

on length of ho.urs expend.ed on instruct.ing but to improve stud.ent achi.evem.ent. I.t is 

th.e und.e.rstanding of th.e impo.r.tance of qu.ali.ty t.im.e in front of kids a.s aga.inst th.e 

qu.ant.i.ty so tha.t th.ey wi.ll le.arn mo.re. Th.e proponents of such id.e.a opined tha.t if 

instruct.i.onal t.im.e is red.uced, th.e red.uced amo.unt sho.uld on t.e.ach.e.r collabo.ra.t.i.on tha.t 

is focused on improving instruct.i.on ra.th.e.r than focus.ing on qu.ant.i.ty, th.e focus sho.uld 

be on qu.ali.ty of instruct.i.on. 

St.emming from th.e above, th.e concept of qu.ali.ty of instruct.i.on of t.e.ach.e.rs is 

lo.oked from diffe.rent pe.rspect.ive.s in age.s. Th.e.re is howeve.r, a gene.ral pe.rcept.i.on of 

qu.ali.ty in th.e instruct.i.on ra.th.e.r than spending lots of t.im.e in th.e cla.ss wi.tho.ut any 

m.e.aningful impact on th.e le.arning o.utcom.e.s. I.t is th.e gene.ral vi.ew of a.utho.rs tha.t a 

sure way of m.e.a.suring th.e instruct.i.on qu.ali.ty is from how th.e stud.ents pe.rce.ive th.e 

t.e.ach.e.rs’ style. Most studi.e.s tha.t have used qu.ali.ty of instruct.i.on and le.arning 

o.utcom.e.s have maj.o.rly m.e.a.sured i.t from posse.ss.i.on of th.e a.d.equ.a.t.e cu.e.s by t.e.ach.e.rs 

which is th.e funct.i.on t.e.ach.e.rs be.ing able to instruct in way tha.t wi.ll faci.li.ta.t.e stud.ents’ 

compreh.ens.i.on of le.arning ma.t.e.ri.als and th.e clari.ty of th.e instruct.i.on i.tself. 

2.2.2.1 Lesson development 

Mus.ingafi, Mhut.e, Zebron, and Ka.seke (2015) d.efine a le.sson d.evelopm.ent a.s 

a d.eta.i.led plan tha.t expla.ins one's ove.rall le.sson object.ive and th.e m.e.a.sure.s one int.ends 

to follow in o.rd.e.r to achi.eve tha.t purpose a.s effici.ently and effect.ively a.s poss.ible. 

Wh.en cho.os.ing on m.ethodology, t.e.aching stra.t.egi.e.s, int.e.rim object.ive.s, and th.e type 

and amo.unt of evid.ence and clarifica.t.i.on a.ss.istance, a well-wri.tt.en le.sson d.evelopm.ent 

a.ss.ists th.e le.sson plan wri.t.e.r in d.et.e.rmining th.e be.st opt.i.ons to take. I.t also a.ids anyone 

else entrust.ed wi.th t.e.aching o.r modifying th.e le.sson in th.e future by o.utlining th.e full 

ra.t.i.onale fo.r select.ing th.e.se opt.i.ons. Wh.en th.e t.e.ach.e.rs und.e.rstand why th.e diffe.rent 

elem.ents of a plan are includ.ed and wh.en th.e.se re.a.sons are so.und, th.e t.e.ach.e.rs can 

mo.re e.a.s.i.ly a.dopt th.e proce.ss a.s th.e.ir own o.r a.dapt th.e plan mo.re coh.e.rently both 

int.e.rnally and a.s i.t rela.t.e.s to oth.e.r le.ssons in th.e curriculum. And, just a.s impo.r.tantly, 

th.e stra.t.egy can also benefi.t th.e stud.ents imm.ensely beca.use i.t provid.e.s a well-
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fo.rmula.t.ed ove.rvi.ew fo.r th.e le.sson introd.uct.i.on i.tself by t.elling th.e stud.ents exactly 

wha.t wi.ll be cove.red in th.e le.sson wi.tho.ut expos.ing th.e le.sson i.tself. 

Th.e le.sson d.evelopm.ent plan sho.uld be cre.a.t.ed in such a way tha.t i.t gu.id.e.s th.e 

t.e.ach.e.r thro.ugh th.e ent.ire le.sson, focus.ing on e.ach component. In this sense, a complet.e 

le.sson d.evelopm.ent t.echniqu.e a.ids th.e plan wri.t.e.r by requ.iring him o.r h.e.r to think 

abo.ut qu.e.st.i.ons tha.t are frequ.ently ove.rlo.oked: 

(1) Wh.eth.e.r th.e ove.rall le.sson d.e.s.ign and sequ.ence of ma.in po.ints and sub-po.ints is 

th.e most logical and intu.i.t.ively acceptable;  

(2) Wh.eth.e.r th.e t.e.aching appro.ach.e.s chosen are th.e most su.i.t.ed fo.r th.e le.sson; and  

(3) How much le.eway can be used in th.e pre.senta.t.i.on befo.re changing th.e actu.al g.o.al? 

Fur.th.e.rmo.re, i.t give.s a fa.st-m.ental summary of th.e ent.ire cla.ss, red.ucing th.e ne.ed fo.r 

th.e instructo.r to script o.r slavishly rely on th.e le.sson plan (thus damaging th.e 

pre.senta.t.i.on's spontane.i.ty) (Mus.ingafi et al., 2015). 

2.2.2.2. Set induction 

Th.e first st.ep in a t.e.ach.e.r's le.sson pre.senta.t.i.on is to introd.uce th.e ma.t.e.ri.al. Th.e 

purpose of set ind.uct.i.on is to info.rm th.e cla.ss tha.t th.e le.arning proce.ss is abo.ut to begin. 

Th.e t.e.ach.e.r sho.uld begin th.e le.sson by qu.ickly d.e.scribing th.e pre.sent topic. This is 

done to piqu.e stud.ents' int.e.re.st whi.le also sta.t.ing th.e le.sson's g.o.als and s.ignificance 

(Choy, Thoma.s, and Yo.on, 2017). Th.e set ind.uct.i.on of th.e lecture ha.s a maximum 

d.ura.t.i.on of five minut.e.s. 

Th.e set ind.uct.i.on of le.sson se.rve.s th.e following purpose.s:  

i. e.stablish a common gro.und betwe.en th.e t.e.ach.e.r and th.e pupi.ls,  

ii. a.ttract and ma.inta.in a.tt.ent.i.on,  

iii. summarize th.e le.sson and connect i.t to th.e ove.rall progre.ss, 

iv. to empha.s.ize th.e stud.ent's a.dvantage.s, and 

            v. to gu.id.e th.e stud.ent into th.e subject of th.e lecture. 

Whi.le humo.r may be appropri.a.t.e, th.e set ind.uct.i.on sho.uld be fre.e of irrelevant 

sto.ri.e.s, j.oke.s, o.r incid.ents tha.t distract from th.e le.sson object.ive. I.t sho.uld not conta.in 

long o.r apologet.ic remarks tha.t are likely to red.uce stud.ent int.e.re.st in th.e le.sson. 

Ed.uca.to.rs oft.en spe.ak of thre.e nece.ssary elem.ents in th.e set ind.uct.i.on of a le.sson: ga.in 

a.tt.ent.i.on, mot.iva.t.e, and provid.e an ove.rvi.ew of le.sson ma.t.e.ri.al. To ga.in a.tt.ent.i.on, th.e 

t.e.ach.e.r may rela.t.e som.e incid.ent tha.t focuse.s on th.e subject and provid.e.s a backgro.und 

fo.r th.e le.sson (Choy et al., 2017). Anoth.e.r appro.ach may be to make an unexpect.ed o.r 

surpris.ing sta.t.em.ent o.r a.sk a qu.e.st.i.on tha.t rela.t.e.s th.e le.sson to gro.up ne.eds. A.t oth.e.r 
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t.im.e.s, nothing mo.re than a cle.ar indica.t.i.on tha.t th.e le.sson ha.s begun is suffici.ent. In 

all instance.s, th.e primary conce.rn is to focus stud.ent a.tt.ent.i.on on th.e subject. 

Th.e set ind.uct.i.on sho.uld be used by th.e t.e.ach.e.r to provid.e specific re.a.sons why 

th.e pupi.ls ne.ed to le.arn wha.t th.ey're abo.ut to le.arn. Th.e t.e.ach.e.r sho.uld make a pe.rsonal 

appe.al to stud.ents and re.affirm th.e.ir d.e.s.ire to le.arn thro.ugho.ut this inspiring talk. Th.e 

a.ttract.i.on co.uld link th.e le.arning to a specific ne.ed, such a.s j.ob progre.ss. Howeve.r, th.e 

t.e.ach.e.r sho.uld ci.t.e a pract.ical applica.t.i.on fo.r stud.ent le.arning expe.ri.ence.s in eve.ry 

ca.se. Th.e d.e.s.ire fo.r this le.sson to se.rve a.s a fo.unda.t.i.on fo.r future t.e.achings is oft.en a 

powe.rful mot.iva.to.r. Thro.ugho.ut th.e le.sson, this mot.iva.t.i.onal appe.al sho.uld be 

ma.inta.ined. If th.e t.e.ach.e.r s.imply m.ent.i.ons ne.eds bri.efly in th.e introd.uct.i.on, h.e o.r sh.e 

is squ.are-fi.lling ra.th.e.r than mot.iva.t.ing. 

Fo.r most instruct.i.onal m.ethods, th.e set ind.uct.i.on sho.uld provid.e an ove.rvi.ew 

of wha.t is to be cove.red d.uring th.e cla.ss pe.ri.od (Choy et al., 2017). An ove.rvi.ew wi.th 

a cle.ar, concise pre.senta.t.i.on of th.e object.ive and key object.ive and key id.e.a.s se.rve.s a.s 

a ro.a.d map fo.r le.arning. Effect.ive visu.al a.ids can be h.elpful a.t this po.int. A cle.ar 

ove.rvi.ew can contribut.e gre.a.tly to a le.sson by removing do.ubts in th.e minds of th.e 

le.arne.rs abo.ut wh.e.re th.e le.sson is g.o.ing and how th.ey are g.o.ing to get th.e.re. Stud.ents 

can be told wha.t wi.ll be cove.red o.r left o.ut and why. Th.ey can be info.rm.ed abo.ut how 

th.e id.e.a.s have be.en o.rganized. Re.se.arch shows tha.t stud.ents und.e.rstand bett.e.r and 

reta.in mo.re wh.en th.ey know wha.t to expect. Th.e purpose of th.e ove.rvi.ew is to prepare 

stud.ents to list.en to th.e body of th.e le.sson. 

2.2.2.3 Content presentation 

Anoth.e.r id.e.a tha.t may a.id in g.o.od instruct.i.onal pract.ice.s among t.e.ach.e.rs is 

th.e.ir abi.li.ty to prepare and pre.sent subject ma.tt.e.r. Cunningham (2009), Do.rovolomo, 

Phan, and Ma.ebuta (2010), Co.urey, Tappe, S.ike.r, and LePage (2013), Mus.ingafi, et al. 

(2015), Choy et al. (2017), and oth.e.rs have sta.t.ed tha.t le.sson prepara.t.i.on and 

pre.senta.t.i.on of topic ma.tt.e.r is an impo.r.tant a.spect of th.e instruct.i.onal proce.ss. 

Cunningham (2009), fo.r example, cla.ims tha.t le.sson and uni.t plans are th.e fo.unda.t.i.on 

fo.r all instruct.i.onal instruct.i.on. Acco.rding to him, th.e concept of prepara.t.i.on is th.e 

t.e.ach.e.r's da.i.ly agenda. 

I.t is proced.ure tha.t enta.i.ls studying, obse.rving, and reflect.ing upon le.ssons and 

le.sson plans fo.r many ye.ars. I.t is also th.e manipula.t.i.on and a.dapt.i.on of id.e.a.s to cre.a.t.e 

a sequ.ent.i.al d.e.s.ign tha.t re.ach.e.s e.ach dive.rse le.arne.r. Altho.ugh, on th.e spot 

modifica.t.i.ons are almost always nece.ssary whi.le t.e.aching. Th.e a.utho.r sugge.st.ed an 
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e.ight-st.ep mod.el tha.t engage.s stud.ents by bu.i.lding on th.e.ir know.ledge. Th.e d.e.s.ign 

provid.e.s many oppo.r.tuni.t.i.e.s fo.r t.e.ach.e.rs to recognize and co.rrect stud.ents' 

misconcept.i.ons whi.le ext.ending und.e.rstanding fo.r future le.ssons. I.t's a proce.ss tha.t 

invol.ve.s spending ye.ars studying, wa.tching, and reflect.ing on cla.sse.s and le.sson plans. 

I.t also enta.i.ls th.e manipula.t.i.on and a.dapta.t.i.on of id.e.a.s in o.rd.e.r to bu.i.ld a sequ.ent.i.al 

d.e.s.ign tha.t ca.t.e.rs to e.ach le.arne.r's uniqu.e ne.eds. Whi.le instruct.ing, howeve.r, on-th.e-

spot a.djustm.ents are vir.tu.ally always requ.ired. Th.e a.utho.r proposed an e.ight-st.ep 

m.ethodology tha.t engage.s stud.ents by bu.i.lding on wha.t th.ey alre.a.dy know. T.e.ach.e.rs 

can use th.e d.e.s.ign to id.ent.ify and co.rrect stud.ents' mistake.s whi.le also ext.ending 

compreh.ens.i.on fo.r future cla.sse.s. 

Do.rovolomo, et al. (2010) a.im.ed a.t inve.st.iga.t.ing if th.e.re is a rela.t.i.onship 

among th.e le.sson planning qu.ali.ty and i.ts succe.ssful implem.enta.t.i.on. In a longi.tudinal 

study which wa.s cond.uct.ed ove.r sem.e.st.e.r two 2004 to sem.e.st.e.r one 2006, invol.ving 

309 pre-se.rvice stud.ents in a phys.ical ed.uca.t.i.on cla.ss. Th.e co.rrela.t.i.on betwe.en th.e two 

vari.able.s of qu.ali.ty in th.e le.sson plan and i.ts instruct.i.on wa.s so.ught. Us.ing th.e 

Sta.t.ist.ical Package fo.r th.e Soci.al Sci.ence.s to analyse da.ta, and ba.sed on th.e infe.rent.i.al 

sta.t.ist.ic of th.e Pe.arson Co.rrela.t.i.on and Regre.ss.i.on Analys.is, th.e.re wa.s a pos.i.t.ive 

rela.t.i.onship betwe.en th.e qu.ali.ty of le.sson planning and th.e qu.ali.ty of d.elive.ry. This 

substant.i.a.t.e.s th.e impo.r.tant place le.sson planning sho.uld have in t.e.ach.e.r ed.uca.t.i.on, 

cons.id.e.ring i.t a.s a cruci.al are.a of prospect.ive t.e.ach.e.rs' profe.ss.i.onal d.evelopm.ent. 

Qu.ali.ty le.sson planning wi.ll, howeve.r, not nece.ssari.ly m.e.an a.utoma.t.ic transla.t.i.on into 

succe.ssful implem.enta.t.i.on, making i.t impe.ra.t.ive tha.t t.e.ach.e.r ed.uca.t.i.on provid.e.s 

suppo.r.t to stud.ent t.e.ach.e.rs to make info.rm.ed trans.i.t.i.on from a le.sson plan to i.ts 

d.elive.ry. 

In th.e pe.rspect.ive of Co.urey et al. (2013), an effici.ent planning of le.sson wi.th 

unive.rsal d.e.s.ign fo.r le.arning enable t.e.ach.e.rs to be able to m.e.et stud.ents’ individ.u.al 

ne.eds mo.re effect.ively. Th.e a.utho.rs in a study tha.t wa.s a comparison of le.sson plans 

by t.e.ach.e.rs in tra.ining scho.oling in a t.e.ach.e.r prepara.t.i.on programm.e befo.re and aft.e.r 

unive.rsal d.e.s.ign fo.r le.arning tra.ining is pre.sent.ed. Aft.e.r tra.ining, t.e.ach.e.rs in tra.ining 

(n = 45) inco.rpo.ra.t.ed mo.re diffe.rent.i.a.t.ed opt.i.ons and vari.ed t.e.ach.e.r stra.t.egi.e.s ba.sed 

on unive.rsal d.e.s.ign fo.r le.arning principle.s into th.e.ir le.sson plans. One of th.e o.utcom.e.s 

of th.e study wa.s tha.t th.e cont.ent of th.e subject be.ing ta.ught wa.s mo.re acce.ss.ible to all 

stud.ents wh.en le.sson is planned befo.re pre.senta.t.i.on. A vari.ety of change.s and opt.i.ons 

wa.s examined, and example.s of commonly occurring cho.ice.s select.ed by th.e t.e.ach.e.rs 
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in tra.ining includ.e th.e.ir wi.llingne.ss to plan th.e.ir le.ssons befo.re pre.senta.t.i.on. Th.e 

improved mult.iplici.ty of opt.i.ons in le.sson planning d.emonstra.t.e.s a bett.e.r 

und.e.rstanding of unive.rsal d.e.s.ign fo.r le.arning principle.s; howeve.r, t.e.ach.e.rs ne.ed mo.re 

expe.ri.ence in actu.ally implem.ent.ing th.e unive.rsal d.e.s.ign fo.r le.arning principle.s in 

th.e.ir cla.ssro.oms. 

A.s fo.r Mus.ingafi et al. (2015), planning to t.e.ach sho.uld st.em from th.e curricula, 

syllabi, sch.em.e.s and plans of le.sson in any proce.ss of t.e.aching. Acco.rding to th.e 

a.utho.rs, confus.i.ons abo.und in le.arning inst.i.tut.i.ons and t.e.ach.e.rs a.s well a.s th.e.ir 

stud.ents have be.en fo.und not to be able to dist.ingu.ish betwe.en curriculum and syllabus, 

thus, this ha.s trigge.red th.e re.se.arch.e.rs to com.e up wi.th id.e.a.s. In th.e preliminary 

info.rmal discuss.i.on by th.e a.utho.rs wi.th seven se.a.soned t.e.ach.e.rs and five pre-se.rvice 

stud.ent t.e.ach.e.rs a.t one of th.e secondary scho.ols in Ma.sving.o Rural th.e wri.t.e.rs 

e.stablish.ed tha.t most t.e.ach.e.rs co.uld not dist.ingu.ish betwe.en th.e t.e.rm’s curriculum and 

syllabus. Yet th.ey have pa.ssed thro.ugh t.e.ach.e.rs tra.ining programm.e a.t college o.r 

unive.rs.i.ty. Th.e.refo.re, th.e t.e.aching and le.arning complexi.ty a.s pe.rce.ived by th.e 

t.e.ach.e.rs co.uld be a so.urce of fa.i.lure from both th.e end of th.e t.e.ach.e.rs and stud.ents 

s.ince th.e phi.losophy tha.t t.e.aching and le.arning are highly complex and pe.rva.s.ive 

ph.enom.ena, and th.e.refo.re in a fo.rmal sett.ing th.ey have to be well structured fo.r 

effici.ency and effect.ivene.ss. Th.e pape.r argu.ed tha.t succe.ssful fo.rmal t.e.aching and 

le.arning proce.ss, requ.ire.s prope.r select.i.on and arrangem.ent of th.e t.e.aching i.t.ems o.r 

ma.t.e.ri.als. Select.i.on and sequ.encing of le.arning cont.ent and m.ethodologi.e.s th.e.re.of 

take place in th.e curriculum, syllabus, and sch.em.e of wo.rk and le.sson plan stage.s. Thus, 

th.e pape.r argu.ed tha.t th.e dist.inct.i.on betwe.en th.e.se ed.uca.t.i.onal t.e.rms is largely on th.e 

d.egre.e of gene.ralne.ss, specifici.ty and th.e stage a.t which i.t occurs. 

Focus.ing on ma.th.ema.t.ics, Choy et al., (2017) beli.eved if stud.ents’ a.tt.ent.i.on 

is to be ensured in a ma.th.ema.t.ics cla.ss, th.e.re must exists a fram.ewo.rk which sho.uld 

gu.id.eline.s how a ‘prod.uct.ive not.icing’ d.uring th.e planning of ma.th.ema.t.ics le.sson a.s 

well a.s i.ts d.elive.ry and revi.ew. Th.e a.utho.rs wh.en pos.i.t.ing tha.t enact.ing th.e wo.rk of 

di.agnost.ic t.e.aching is challenging, i.t wa.s sugge.st.ed in th.e study tha.t th.e.re sho.uld be 

a d.emand fo.r t.e.ach.e.rs to pay a.tt.ent.i.on to ma.th.ema.t.ical d.eta.i.ls wh.en d.e.s.igning ta.sks, 

o.rch.e.stra.t.ing discuss.i.ons and reflect.ing on th.e.ir le.ssons. Th.e a.utho.rs recomm.end.ed 

a fram.ewo.rk called “FOCUS Fram.ewo.rk” which wi.ll enable th.e t.e.ach.e.rs in not.icing 

all abo.ut th.e.ir ma.th.ema.t.ics cla.ss and can be used to charact.e.rise t.e.ach.e.rs’ effo.r.ts to 

not.ice prod.uct.ively d.uring all thre.e pha.se.s of di.agnost.ic t.e.aching: le.sson planning, 
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d.elive.ry and revi .ew. Us.ing th.e two key components of th.e fram.ewo.rk, th.e focus and 

i.t focus.ing, th.e study sugge.st.ed tha.t prod.uct.ive not.icing in all th.e thre.e pha.se.s is 

highly consequ.ent.i.al, and i.llustra.t.ed how th.e FOCUS Fram.ewo.rk can be used to 

analyse a t.e.ach.e.r’s ma.th.ema.t.ical not.icing. 

2.2.2.4 Content communication 

 Acco.rding to Ko, Sammons and Bakkum (2016) t.e.rms such a.s ‘cont.ent 

communica.t.i.on’, ‘cont.ent communica.t.i.on effect.ivene.ss’, ‘t.e.ach.e.r cont.ent 

communica.t.i.on effect.ivene.ss’ and ‘t.e.aching cont.ent communica.t.i.on effect.ivene.ss’ 

have be.en used int.e.rchange.ably in much of th.e re.se.arch li.t.e.ra.ture. This reflects th.e fact 

tha.t th.e primary na.ture of a t.e.ach.e.r’s wo.rk is cont.ent communica.t.i.on and tha.t t.e.aching 

o.r cont.ent communica.t.i.on is gene.rally carri.ed o.ut in th.e cla.ssro.om. Par.t of th.e 

confus.i.on is beca.use som.et.im.e.s th.e focus is on th.e t.e.ach.e.r’s influ.ence on stud.ent 

o.utcom.e.s, and a.t oth.e.r t.im.e.s on th.e cla.ssro.om behavi.o.r and pract.ice.s tha.t t.e.ach.e.rs use 

to promot.e bett.e.r o.utcom.e.s fo.r stud.ents. T.e.ach.e.rs’ cont.ent communica.t.i.on 

effect.ivene.ss is gene.rally refe.rred to in t.e.rms of th.e focus on stud.ent o.utcom.e.s and th.e 

t.e.ach.e.r behavi.o.urs and cla.ssro.om proce.sse.s tha.t promot.e bett.e.r stud.ent o.utcom.e.s 

Howeve.r, som.e a.utho.rs vi.ewed t.e.ach.e.rs’ cont.ent communica.t.i.on and i.ts effect.ivene.ss 

in a bro.a.d.e.r sense. Th.ey a.dopt cri.t.e.ri.a tha.t se.ek to encompa.ss th.e d.ut.i.e.s tha.t are se.en 

to be par.t of th.e wid.e.r role of t.e.ach.e.rs in th.e 21st century beca.use th.e role of a t.e.ach.e.r 

is rarely re.strict.ed to cont.ent communica.t.i.on only. In many co.untri.e.s a t.e.ach.e.r’s wo.rk 

ha.s ext.end.ed beyond th.e cont.ent communica.t.i.on o.r pedag.ogical role in th.e cla.ssro.om. 

H.e/sh.e may be faci.li.ta.t.ing his/h.e.r colle.agu.e.s’ t.e.aching, engaging in bro.a.d.e.r 

le.a.d.e.rship role.s in th.e scho.ol, enhancing th.e qu.ali.ty of his/h.e.r t.e.aching thro.ugh his/ 

h.e.r own reflect.i.on in profe.ss.i.onal compet.ence.  

 I.t is regard.ed a.s th.e most specific t.e.aching behavi.o.urs ca.t.eg.o.ry which is used 

a.s par.t of th.e cont.ent communica.t.i.on proce.ss constantly. Pre.senta.t.i.ons of cont.ent 

communica.t.i.on are nece.ssary fo.r th.e purpose of proced.ural and appropri.a.t.e le.arning 

expe.ri.ence structuring fo.r stud.ents. Acco.rding to Darling-Hammond, Flo.ok, Co.ok-

Harvey, Barron, and Osh.e.r (2020), th.e.re exists cont.ent communica.t.i.on ski.lls and 

proce.sse.s vari.ety. Whi.le th.e.re are som.e bro.a.d.e.r than oth.e.rs, th.e.re are also oth.e.rs wi.th 

a mo.re complexi.ty in th.e.ir na.ture. Som.e facto.rs which may influ.ence th.e.ir select.i.on 

and applica.t.i.on includ.e charact.e.rist.ics of stud.ent, requ.irem.ents of curriculum, and 

m.ethods of cont.ent communica.t.i.on. Fo.r th.e purpose of i.llustra.t.ing cont.ent 
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communica.t.i.on ski.lls, two example.s follow: expla.ining and d.emonstra.t.ing, and 

qu.e.st.i.oning. 

 Darling-Hammond et al., (2020) o.utlined prod.uct.ive cont.ent communica.t.i.on 

stra.t.egi.e.s a.s par.t of th.e key facto.rs ensuring qu.ali.ty t.e.aching and le.arning. In th.e 

ar.t.icle, th.e a.utho.rs allud.ed tha.t a prod.uct.ive cont.ent communica.t.i.on ski.ll wi.ll ensure a 

m.e.aningful se.rvice which bu.i.lds on pri.o.r know.ledge of th.e stud.ents and act.ively 

engage.s th.e stud.ents in rich, ta.sks tha.t are engaging which in turn a.ss.ist th.e stud.ents in 

achi.eving th.e conceptu.al und.e.rstanding of th.e le.sson and transfe.rable ski.lls and 

know.ledge. I.t also ensure.s in th.e t.e.ach.e.r th.e abi.li.ty to fo.rmula.t.e a maj.o.r le.arning 

stra.t.egy, tho.ughtfully int.e.rwove wi.th explici.t cont.ent communica.t.i.on ski.lls, engage 

th.e stud.ents in a well-d.e.s.igned le.arning oppo.r.tuni.ty collabo.ra.t.ively which enco.urage.s 

th.e stud.ents to expla.in, qu.e.st.i.on, and elabo.ra.t.e th.e.ir tho.ughts.  

 Th.e ne.ed.ed cont.ent communica.t.i.on ski.lls requ.ired by a t.e.ach.e.r acco.rding to 

Won, Li.u, and Bukko (2019) includ.e.s t.e.aching stra.t.egy, direct.i.onal, and charact.e.rist.ics 

fe.edback m.echanism ski.lls, ski.ll rela.t.ing to stud.ent-t.e.ach.e.r fe.elings, co.ope.ra.t.ing 

t.e.ach.e.r fe.elings ski.ll, ski.ll of applica.t.i.on of fe.edback from stud.ents by t.e.ach.e.r, 

programm.e cons.id.e.ra.t.i.on ski.lls and pe.rsonali.ty ma.tching. Acco.rding to th.e study, th.e 

ski.lls must rove aro.und g.o.als (wha.t), rela.t.i.onship (how) and effect (change) in how th.e 

t.e.ach.e.rs are able to impar.t on th.e stud.ents by bringing o.ut effect.ive re.sults. Th.e 

qu.ali.ta.t.ive study embarked on by th.e a.utho.rs fo.und o.ut tha.t g.o.od cont.ent 

communica.t.i.on ski.ll of t.e.ach.e.rs ensure.s stud.ent engagem.ent in cla.ssro.om act.ivi.t.i.e.s; 

cla.ssro.om environm.ents are mo.re engaging a.t th.e sam.e t.im.e effect.ive and applica.t.i.on 

of cont.ent-ba.sed pedag.ogi.e.s are a.sce.r.ta.ined.  

 Reza.e.i.an and Nazari (2012) have e.arli.e.r canva.ssed fo.r cont.ent communica.t.i.on 

ski.ll d.evelopm.ent a.s par.t of th.e ne.ed.ed ski.lls fo.r t.e.ach.e.rs in tra.ining. Th.e a.utho.rs 

pos.i.t.ed tha.t th.e.re is rela.t.i.onship betwe.en cont.ent communica.t.i.on ski.lls of t.e.ach.e.rs and 

wo.rking expe.ri.ence. Th.e a.utho.rs argu.ed is even mo.re ne.ed.ed a.s t.e.ach.e.rs in tra.ining 

are be.ing ed.uca.t.ed so tha.t th.ey wi.ll be able to have le.arned th.e rudim.ents whi.le 

scho.oling. Th.e concept of th.e a.utho.rs wa.s tha.t t.e.ach.e.rs ne.ed to d.evelop th.e.ir t.e.aching 

m.ethods ins.id.e th.e cla.ss in o.rd.e.r to act.iva.t.e stud.ents to le.arn mo.re effect.ively. Th.e 

re.se.arch.e.rs d.ecid.ed to find o.ut if th.e.re is any rela.t.i.onship betwe.en wo.rking expe.ri.ence 

and ne.ed fo.r cont.ent communica.t.i.on ski.lls. Th.e da.ta wa.s obta.ined from mo.re than 31 

randomly chosen lecture.rs thro.ugh qu.e.st.i.onna.ire from th.e Faculty of Ed.uca.t.i.onal 

Studi.e.s a.t Unive.rs.i.ty Putra Malays.i.a. From th.e re.sults, i.t wa.s conclud.ed tha.t th.e.re is 
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no rela.t.i.onship betwe.en ye.ars of wo.rking expe.ri.ence and ne.ed fo.r cont.ent 

communica.t.i.on ski.lls. 

2.2.2.5 Questioning techniques 

 In li.t.e.ra.ture, th.e concept of qu.e.st.i.oning in th.e ed.uca.t.i.on parlance is well 

d.eba.t.ed and focused. Acco.rding to Cotton (1988) qu.e.st.i.oning is sam.e a.s cla.ssro.om 

qu.e.st.i.oning. Thus, in this study, in o.rd.e.r to be well gu.id.ed and controlled, th.e concept 

is revi.ewed und.e.r th.e phra.se “cla.ssro.om qu.e.st.i.oning”. Th.e t.e.rm a.s wa.s e.arly d.efined 

by Cotton (1988) is “any sent.ence which ha.s an int.e.rroga.t.ive fo.rm o.r funct.i.on. In 

cla.ssro.om sett.ings, t.e.ach.e.r qu.e.st.i.ons are d.efined a.s instruct.i.onal cu.e.s o.r st.imuli tha.t 

convey to stud.ents th.e cont.ent elem.ents to be le.arned and direct.i.ons fo.r wha.t th.ey are 

to do and how th.ey are to do i.t”.  

Yang (2006) cons.id.e.rs cla.ssro.om qu.e.st.i.oning to be one of th.e most impo.r.tant 

a.spects of ed.uca.t.i.on beca.use th.e g.o.al is to convey know.ledge whi.le also d.et.e.rmining 

wh.eth.e.r wha.t ha.s be.en impar.t.ed is a.d.equ.a.t.ely und.e.rsto.od. Acco.rding to Yang, 

ed.uca.t.i.on is an act.ivi.ty a.im.ed a.t improving one's qu.e.st.i.ons in a progre.ss.ive pa.th. 

Subject ho.od, structuredne.ss, and reflect.ivene.ss are thre.e key elem.ents of th.e new 

ed.uca.t.i.onal para.digm (Yang, 2006). Act.ive par.t.icipa.t.i.on in ed.uca.t.i.onal act.ivi.t.i.e.s 

ca.use.s structural change.s in th.e le.arne.r's cogni.t.ive proce.ss. Fur.th.e.rmo.re, ed.uca.t.i.onal 

act.i.on is a neve.r-ending proce.ss tha.t is cond.uct.ed in a reflect.ive manne.r. Whi.le th.e 

a.utho.r la.id empha.s.is in th.e impo.r.tance of qu.e.st.i.oning in ed.uca.t.i.on, i.t ave.rred tha.t 

qu.e.st.i.oning in ed.uca.t.i.on ha.s be.en und.e.re.st.ima.t.ed and miss conceptu.alised. Th.e maj.o.r 

re.a.son fo.r this ha.s be.en tha.t most studi.e.s on qu.e.st.i.oning have be.en h.e.avi.ly d.epend.ent 

on th.e para.digm of pos.i.t.ivism which ha.s narrowed th.e conceptu.aliza.t.i.on on purpose of 

qu.e.st.i.oning in ed.uca.t.i.on by t.e.ach.e.rs. 

 I.t is th.e beli.ef of recent a.utho.rs tha.t cla.ssro.om qu.e.st.i.oning sho.uld be red.efined 

d.u.e to i.ts impo.r.tance in ed.uca.t.i.onal syst.em. Th.e.refo.re, Ji.ang (2014) d.efined cla.ssro.om 

qu.e.st.i.oning a.s a sequ.ence invol.ving t.e.ach.e.r ini.t.i.a.t.i.on, stud.ent re.sponse, and t.e.ach.e.r 

fe.edback/evalu.a.t.i.on. Fo.rma.t.ive a.sse.ssm.ent also invol.ve.s thre.e st.eps: elici.t.ing, 

int.e.rpret.ing, and us.ing th.e evid.ence. I.t is wo.r.th not.ing tha.t qu.e.st.i.oning may not be an 

a.sse.ssm.ent to.ol in all s.i.tu.a.t.i.ons. Fo.r example, wh.en i.t is a.dopt.ed to d.evelop stud.ent 

int.e.re.st ra.th.e.r than to ch.eck le.arning, qu.e.st.i.oning is a t.e.aching t.echniqu.e and not an 

a.sse.ssm.ent to.ol. Anoth.e.r example is tha.t even wh.en qu.e.st.i.oning is a.im.ed a.t 

di.agnos.ing le.arning, if follow-up act.i.ons are not taken to faci.li.ta.t.e le.arning, i.t wo.uld 

be inappos.i.t.e to label i.t a.s a fo.rma.t.ive a.sse.ssm.ent stra.t.egy. 
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 In a study by Hra.st.inski, St.enbom, Benjaminsson, and Jansson (2019) on 

id.ent.ifying th.e commonly used direct qu.e.st.i.on type.s and explo.ring th.e effects of us.ing 

th.e.se qu.e.st.i.on type.s on conve.rsa.t.i.on int.ens.i.ty, appro.ach to tuto.ring, pe.rce.ived 

sa.t.isfact.i.on and pe.rce.ived le.arning in ma.th.ema.t.ics, us.ing th.e individ.u.al online 

synchrono.us tuto.ring in ma.th.ema.t.ics. Th.e empirical da.ta wa.s ba.sed on 13,317 logged 

conve.rsa.t.i.ons and a qu.e.st.i.onna.ire. Th.e tuto.rs used a mix of open, mo.re stud.ent-centred 

qu.e.st.i.ons, and closed mo.re t.e.ach.e.r-centred qu.e.st.i.ons. In contra.st to previ.o.us studi.e.s, 

Hra.st.inski et al., 2019 provid.ed a mo.re pos.i.t.ive acco.unt indica.t.ing tha.t i.t is ind.e.ed 

poss.ible to tra.in tuto.rs to focus on a.sking qu.e.st.i.ons, ra.th.e.r than d.elive.ring cont.ent. 

Frequ.ent use of many of th.e qu.e.st.i.on type.s contribut.ed to incre.a.sed conve.rsa.t.i.on 

int.ens.i.ty. Howeve.r, th.e.re we.re few qu.e.st.i.on type.s tha.t we.re a.ssoci.a.t.ed wi.th 

sta.t.ist.ically s.ignificant effects on pe.rce.ived sa.t.isfact.i.on o.r le.arning ma.th.ema.t.ics. 

Th.e.re are no s.i.l.ve.r bullet qu.e.st.i.on type.s tha.t by th.emsel.ve.s led to pos.i.t.ive effects on 

pe.rce.ived sa.t.isfact.i.on and le.arning. Th.e qu.e.st.i.on type.s co.uld be used by t.e.ach.e.rs and 

t.e.ach.e.r stud.ents wh.en reflect.ing on wha.t type.s of qu.e.st.i.ons th.ey are a.sking, and wha.t 

kind of qu.e.st.i.ons th.ey co.uld be a.sking. 

Pra.tama, (2019) o.utlined an effect.ive qu.e.st.i.oning se.ss.i.on tha.t are requ.ired in a 

cla.ssro.om environm.ent. In th.e th.e.s.is, levels of qu.e.st.i.oning we.re o.utlined to includ.e 

"lowe.r-level" and "high.e.r-level" wi.th th.e just.ifica.t.i.on fo.r th.e qu.e.st.i.oning to be used in 

achi.eving well-d.efined g.o.als. Thus, th.e a.utho.r pos.i.t.ed tha.t lowe.r-level qu.e.st.i.ons are 

typically to rem.embe.r, und.e.rstand, and apply levels of th.e taxonomy and are most 

appropri.a.t.e fo.r: evalu.a.t.ing stud.ents' prepara.t.i.on and compreh.ens.i.on, di.agnos.ing 

stud.ents' strengths and we.akne.sse.s and revi.ewing and/o.r summarizing cont.ent. Whi.le 

in high.e.r-level qu.e.st.i.ons, th.e.re is th.e id.e.a to t.e.st th.e abi.li.ty to analyse, evalu.a.t.e, o.r 

cre.a.t.e, and are most appropri.a.t.e fo.r. This is to enco.uraging th.e stud.ents to think mo.re 

d.e.eply and cri.t.ically, posse.ss.ing a cri.t.ical problem-sol.ving m.entali.ty, enco.uraging 

discuss.i.ons and st.imula.t.ing stud.ents to se.ek info.rma.t.i.on on th.e.ir own. 

Pra.tama, (2019) sugge.st.ed tha.t st.eps fo.r planning qu.e.st.i.ons sho.uld includ.e the 

following: 

(i) E.stablish a g.o.al o.r purpose fo.r yo.ur qu.e.st.i.oning. Yo.ur a.im sho.uld gu.id.e yo.u 

in d.eciding which t.i.e.rs of qu.e.st.i.ons to a.sk. 

(ii) Cho.ose th.e topic fo.r yo.ur int.e.rroga.t.i.on. Cho.ose ma.t.e.ri.al tha.t is relevant to yo.u 

ra.th.e.r than trivi.al. Ba.sed on th.e qu.e.st.i.ons yo.u a.sk; stud.ents wi.ll study and le.arn. Do 

not le.a.d th.em a.stray by focus.ing on le.ss cruci.al info.rma.t.i.on. 
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(iii) A.sk qu.e.st.i.ons tha.t requ.ire an ext.end.ed re.sponse o.r a.t le.a.st a "cont.ent" answe.r. 

Avo.id qu.e.st.i.ons tha.t can be answe.red "ye.s" o.r "no" unle.ss yo.u are g.o.ing to follow 

wi.th mo.re qu.e.st.i.ons to explo.re re.a.soning. 

(iv) Wri.t.e down yo.ur primary qu.e.st.i.ons in a.dvance unt.i.l yo.u've ma.st.e.red 

cla.ssro.om qu.e.st.i.oning. This is refe.rred to a.s "script.ing." So.r.t yo.ur list into a sens.ible 

o.rd.e.r (specific to gene.ral, lowe.r level to high.e.r level, a sequ.ence rela.t.ed to cont.ent). 

Yo.u can be flexible and a.dd o.r swap extra o.r bett.e.r qu.e.st.i.ons fo.r som.e of yo.ur prepared 

qu.e.st.i.ons if yo.u think of th.em thro.ugho.ut th.e qu.e.st.i.oning proce.ss. Howeve.r, having a 

list of qu.e.st.i.ons prepared ah.e.a.d of t.im.e wi.ll ensure tha.t yo.u a.sk qu.e.st.i.ons tha.t are 

relevant to yo.ur object.ive.s and repre.senta.t.ive of th.e cruci.al info.rma.t.i.on. 

(v) Phra.se yo.ur qu.e.st.i.ons so tha.t th.e ta.sk is cle.ar to stud.ents. Qu.e.st.i.ons such a.s 

"wha.t abo.ut fo.re.ign affa.irs?" do not oft.en le.a.d to prod.uct.ive answe.rs and discuss.i.on. 

"Wha.t did we say abo.ut ch.emical bonding?" is to.o gene.ral unle.ss yo.u are only se.eking 

a revi.ew of any ma.t.e.ri.al th.e stud.ents rem.embe.r. 

(vi) Th.e answe.rs sho.uld not be includ.ed in yo.ur qu.e.st.i.ons. Wh.en yo.u're lo.oking fo.r 

an answe.r from th.e cla.ss, avo.id us.ing impli.ed re.sponse qu.e.st.i.ons. "Don't we all agre.e 

tha.t th.e a.utho.r of th.e ar.t.icle ove.rsta.t.ed th.e hazards of Agent O.range to enhance his 

vi.ewpo.int?" is not a qu.e.st.i.on tha.t wi.ll elici.t a pos.i.t.ive re.sponse from stud.ents. 

(vii) Try to ant.icipa.t.e poss.ible stud.ent re.act.i.ons whi.le d.e.s.igning yo.ur qu.e.st.i.ons. 

Ant.icipa.t.ing stud.ent re.sponse.s sho.uld a.id yo.ur planning by requ.iring yo.u to examine 

wh.eth.e.r th.e phra.s.ing is co.rrect, wh.eth.e.r th.e qu.e.st.i.ons are focused on th.e purpose yo.u 

want to achi.eve, and wh.eth.e.r yo.u have eno.ugh flexibi.li.ty to allow stud.ents to expre.ss 

th.emsel.ve.s in th.e.ir own wo.rds. Cons.id.e.r th.e following opt.i.ons: 

(a) Wha.t are som.e typical misconcept.i.ons tha.t might le.a.d stud.ents to inco.rrect 

answe.rs? 

(b) Am I a.sking an open o.r closed qu.e.st.i.on? 

(c) Wha.t type of re.sponse do I expect from stud.ents, a d.efini.t.i.on? Example? Solut.i.on? 

(d) Wi.ll I accept th.e answe.r in th.e stud.ents' langu.age o.r am I expect.ing th.e t.extbo.oks' 

wo.rds o.r my own t.e.rms? 

(d) Wha.t wi.ll my stra.t.egy be fo.r handling inco.rrect answe.rs? 

(e) Wha.t wi.ll I do if stud.ents do not answe.r? 

2.2.2.6 Management 

 Among th.e vari.o.us concepts em.e.rged mo.re recently in th.e fi.eld of fo.rmal 

ed.uca.t.i.on, e.speci.ally in scho.ol ed.uca.t.i.on, cla.ssro.om managem.ent ha.s be.en cons.id.e.red 
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a.s one of th.e int.egra.t.ed funct.i.ons of inst.i.tut.i.onal and funct.i.onal int.e.rvent.i.on are.a.s in 

t.e.aching-le.arning. In this disco.urse, diffe.rent profe.ss.i.onals and inst.i.tut.i.ons happen to 

procla.im diffe.rent stra.t.egi.e.s and funct.i.onal inputs so a.s to transfo.rm cla.ssro.om a.s one 

of th.e most e.ssent.i.al are.a.s of scho.ol transfo.rma.t.i.on. Th.e scope of funct.i.onal cove.rage 

of cla.ssro.om managem.ent ha.s expand.ed s.ignificantly th.e.se days from th.e concept of 

tra.di.t.i.onal phys.ical structural shape to ind.uct.i.on of newe.r appro.ach.e.s of stud.ent 

par.t.icipa.t.i.on, le.arne.r focused t.e.aching le.arning, collabo.ra.t.ive and co.ope.ra.t.ive 

appro.ach.e.s to t.e.aching-le.arning ma.t.e.ri.als d.evelopm.ent and implem.enta.t.i.on, making 

cla.ssro.om disco.urse.s mo.re soci.o-ethically so.und, and cre.a.t.ing appe.aling cla.ssro.om 

infra.structure and rule.s fo.r t.e.ach.e.rs, stud.ents and also fo.r th.e parents. In fact, th.e.re is 

no re.a.dyma.d.e capsule to swallow a.s th.e final solut.i.on fo.r this issu.e and th.e.re is also 

no final d.e.st.iny a.s th.e ove.rall concept of cla.ssro.om and i.ts arrangem.ent ha.s be.en 

cons.ist.ently ove.rha.uled globally (Rijal, 2014). 

 Acco.rding to St.e.ins, Wi.ttrock, and Ha.ep (2015) cla.ssro.om managem.ent 

comprised of two facto.rs, t.e.ach.e.rs’ bro.a.d know.ledge and ski.lls. Know.ledge of 

cla.ssro.om managem.ent is vi.tal and relevant indice.s in t.e.ach.e.r ed.uca.t.i.on. Th.e a.utho.rs 

so.ught to d.et.e.rmine which cla.ssro.om managem.ent facto.rs are ne.ed.ed most, and 

wh.eth.e.r cla.ssro.om managem.ent is useful fo.r t.e.aching a.t scho.ol? In th.e longi.tudinal 

study, th.e pre.se.rvice t.e.ach.e.rs are includ.ed in th.e study. Th.e study explo.red th.e ba.seline 

of Cla.ssro.om Managem.ent Know.ledge (CMK) of t.e.ach.e.rs in tra.ining and explo.red th.e 

CMK ba.seline of t.e.ach.e.rs in tra.ining and examined wh.eth.e.r CMK which is acqu.ired 

in a cla.ss.ical seminar can le.a.d to an incre.a.se in CMK. Th.e a.utho.rs valida.t.ed know.ledge 

of cla.ssro.om managem.ent affect.ed th.e pract.ical know.ledge of t.e.ach.e.rs in tra.ining 

wh.en facing challenging s.i.tu.a.t.i.ons. Finally, i.t wa.s examined wh.eth.e.r know.ledge of 

cla.ssro.om managem.ent in th.e cla.ssro.om can be conve.r.t.ed into ski.lls a.t scho.ol and th.e.re 

wa.s a s.ignificant incre.a.se in know.ledge of cla.ssro.om managem.ent is acqu.ired thro.ugh 

a seminar; but th.e acqu.ired know.ledge is ve.ry unlikely to be transfe.rred wi.tho.ut an 

int.ense, long la.st.ing and suppo.r.t.ive tra.ining of ski.lls. Th.e relevance of th.e.se findings 

is cri.t.ically rela.t.ed to t.e.ach.e.r ed.uca.t.i.on. 

This concept is key a.s far a.s t.e.aching and le.arning is conce.rned (Egebe.rg, 

McConney and Price, 2020). Th.e vi.ew of t.e.ach.e.rs abo.ut t.e.aching, le.arning and scho.ol 

environm.ent and expe.ri.ence.s are impo.r.tant facto.rs to cons.id.e.r in ed.uca.t.i.on. Stud.ents 

and t.e.ach.e.rs be.ing th.e central par.t.icipants in cla.ssro.om int.e.ract.i.ons have strong vi.ews 

abo.ut how to manage le.arning and th.e le.arning environm.ent behavi.o.urs effect.ively. 
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Th.e a.ims of Egebe.rg et al., (2020) wa.s to clarify pe.rspect.ive.s of t.e.ach.e.rs on how th.ey 

cre.a.t.e qu.ali.ty le.arning environm.ents and ga.th.e.r th.e t.e.ach.e.rs’ vi.ew on vari.o.us 

disciplinary int.e.rvent.i.ons, how th.ey pe.rce.ive challenging stud.ents and th.e.ir efficacy 

sense fo.r cla.ssro.om managem.ent so a.s to info.rm policy and pract.ice in ed.uca.t.i.on of 

th.e t.e.ach.e.rs. Us.ing a survey, th.e a.utho.rs cond.uct.ed a 50 secondary scho.ol t.e.ach.e.rs’ 

vi.ew on th.ey pe.rce.ive th.e.ir cla.ssro.om and th.e.ir environm.ent.  Th.e int.e.rvi.ew re.sult 

fo.und tha.t t.e.ach.e.rs id.ent.ifi.ed by stud.ents a.s effect.ive in th.e.ir cla.ssro.om managem.ent 

provid.ed cons.ist.ent repo.r.ts tha.t effect.ive cla.ssro.om manage.rs bu.i.ld pos.i.t.ive 

rela.t.i.onships wi.th th.e.ir stud.ents, manage th.e.ir cla.ssro.oms by e.stablishing cle.ar 

bo.undari.e.s and high expecta.t.i.ons, and engage stud.ents in th.e.ir le.arning. 

Th.e stud.ents’ behavi.o.ur managem.ent is of e.ssent.i.al fo.r ed.uca.t.i.onal expe.ri.ence 

succe.ss of t.e.ach.e.rs and stud.ents. Wi.tho.ut appropri.a.t.e managem.ent of cla.ssro.om 

behavi.o.r, th.e ed.uca.t.i.onal proce.ss of all stud.ents is int.e.rrupt.ed, re.sult.ing in fa.i.lure to 

achi.eve ed.uca.t.i.onal object.ive.s, g.o.als, and a.ims. Re.se.arch by S.i.ebe.re.r-Nagle.r 

(2016) showed tha.t t.im.e t.e.ach.e.rs take away from t.e.aching to co.rrect misbehavi.o.rs 

re.sults in a lowe.r ra.t.e of aca.d.emic engagem.ent in th.e cla.ssro.om. From a stud.ent's 

pe.rspect.ive, effect.ive cla.ssro.om managem.ent must includ.e cle.ar behavi.o.ural no.rms 

and high aca.d.emic expecta.t.i.ons. 

Po.o.r cla.ssro.om managem.ent ski.lls can have an impact on t.e.ach.e.rs’ well-be.ing, 

a.s well. In 1981, th.e Na.t.i.onal Ed.uca.t.i.onal A.ssoci.a.t.i.on of th.e Uni.t.ed Sta.t.e.s repo.r.t.ed 

tha.t mo.re than one-third of surveyed in-se.rvice t.e.ach.e.rs sa.id th.ey wo.uld probably not 

g.o into t.e.aching if th.ey we.re aga.in given th.e oppo.r.tuni.ty to d.ecid.e. Two maj.o.r re.a.sons 

ci.t.ed we.re nega.t.ive stud.ent a.tt.i.tud.e.s and discipline (Wi.lson, 2014). Th.e lack of 

appropri.a.t.e cla.ssro.om managem.ent t.echniqu.e.s is probably to blam.e, a.t le.a.st in par.t, 

fo.r th.e fa.i.lure to reta.in t.e.ach.e.rs in th.e profe.ss.i.on. Cla.ssro.om managem.ent is one of 

th.e thre.e most ne.ed.ed ski.lls among expe.ri.enced high scho.ol phys.ics t.e.ach.e.rs, 

acco.rding to Abrahams, Panco.rbo, Primi, Santos, Kyllonen, J.ohn, and D.e Fruyt (2019), 

wi.th th.e oth.e.r two be.ing gene.ral t.e.aching ski.lls and problem-sol.ving ski.lls. Not 

surpris.ingly, wri.tt.en communica.t.i.on ski.lls, ski.lls a.ssoci.a.t.ed wi.th us.ing sophist.ica.t.ed 

lab equ.ipm.ent, comput.e.r ski.lls, a.s well a.s o.ral and a.dvanced ski.lls of ma.th.ema.t.ics are 

oft.en cons.id.e.red secondary by phys.ics t.e.ach.e.rs beca.use th.e.se ski.lls t.end to be le.arned 

a.s par.t of th.e t.e.ach.e.r prepara.t.i.on proce.ss. Unfo.r.tuna.t.ely, cla.ssro.om managem.ent is 

pe.rhaps a mo.re pre.ss.ing ski.ll, and whi.le i.t might be a.ddre.ssed in th.e t.e.ach.e.r ed.uca.t.i.on 

proce.ss, i.t can only be pe.rfect.ed thro.ugh expe.ri.ence. 



  

44 
 

2.2.3 Classroom climate 

 Cla.ssro.om clima.t.e is a t.e.rm tha.t refe.rs to th.e mo.od preva.i.ling in a cla.ss, 

standards, a.tt.i.tud.e.s and tone tha.t t.e.ach.e.rs and stud.ents fe.el a.s th.ey are in th.e 

cla.ssro.om. Such clima.t.e co.uld be pos.i.t.ive o.r nega.t.ive. A.s such, i.t can becom.e cha.ot.ic, 

host.i.le, o.r even be o.ut of control if nega.t.ive whi.le in a pos.i.t.ive cla.ssro.om environm.ent, 

t.e.ach.e.rs and stud.ents fe.el safe, welcoming, re.spect.ive and suppo.r.t.ive of t.e.aching and 

le.arning proce.ss pos.i.t.ively. Acco.rding to Th.e Unive.rs.i.ty of Bri.t.ish Columbi.a (2021), 

cla.ssro.om clima.t.e is th.e soci.al, int.ellectu.al, phys.ical and emot.i.onal environm.ents in 

which stud.ents le.arn. In such a clima.t.e, an avenu.e fo.r d.evelopm.ent int.ellectu.ally and 

soci.ally is cre.a.t.ed which enable.s stud.ents in par.t.icular to int.e.ract wi.th e.ach oth.e.r so a.s 

to impact on th.e.ir le.arning and th.e le.arning o.utcom.e.s. Th.e.se elem.ents of th.e cla.ssro.om 

environm.ent are not mutu.ally exclus.ive but ra.th.e.r int.e.ract.ive wi.th one anoth.e.r, but 

instructo.rs may a.tt.end to th.e following a.spects of stud.ent d.evelopm.ent and cla.ssro.om 

clima.t.e to cons.id.e.r how e.ach a.spect is rela.t.ed to t.e.aching and le.arning. 

 In a rela.t.ed ve.rs.i.on, A.d.elman and Taylo.r (2005) vi.ewed cla.ssro.om clima.t.e a.s 

le.arning environm.ent. Th.e a.utho.rs pos.i.t.ed tha.t t.e.rms such a.s ambi.ence, a.tmosph.e.re, 

mi.li.e.u and ecology are used int.e.rchange.ably wi.th cla.ssro.om clima.t.e. Howeve.r, in th.e 

d.efini.t.i.on, cla.ssro.om clima.t.e is th.e qu.ali.ty of th.e cla.ssro.om environm.ent. Th.e a.utho.rs 

a.sse.r.t.ed tha.t i.t em.e.rge.s in a som.ewha.t flu.id sta.t.e from th.e complex transact.i.on of 

many imm.edi.a.t.e environm.ental facto.rs such a.s soci.al vari.able.s, ope.ra.t.i.onal, 

o.rganiza.t.i.onal, ma.t.e.ri.al, and phys.ical. Both th.e clima.t.e of th.e cla.ssro.om and th.e 

scho.ol reflect th.e influ.ence of a scho.ol's culture, which is a stable qu.ali.ty em.e.rging 

from und.e.rlying, beli.ef syst.ems and inst.i.tut.i.onalized valu.e.s, no.rms, ri.tu.als, id.e.ologi.e.s, 

and tra.di.t.i.ons. And, of co.urse, cla.ssro.om clima.t.e and culture both are shaped by th.e 

scho.ol's surro.unding and embedd.ed economic cont.exts (co.untry, sta.t.e, ci.ty, 

ne.ighbo.urho.od and hom.e), cultural, soci.al, and poli.t.ical.  

Key concepts rela.t.ed to und.e.rstanding cla.ssro.om clima.t.e acco.rding to Wang, 

D.eg.ol, Am.emiya, Parr, and Guo (2020) includ.e safety, o.rd.e.rline.ss, syst.em 

ma.int.enance, growth, and change,  soci.al syst.em o.rganiza.t.i.on, th.e "Fi.t" betwe.en key 

le.arne.r and cla.ssro.om vari.able.s, soci.al a.tt.i.tud.e.s, compet.i.t.i.on, coh.e.s.i.on, 

acco.untabi.li.ty d.emands, efficacy, communica.t.ed expecta.t.i.ons, staff and stud.ent 

mo.rale, curricular and instruct.i.onal pract.ice.s, and powe.r, control, gu.idance, suppo.r.t, 

and evalu.a.t.i.on structure.s. Rucinski, Brown and Downe.r (2018) cla.ss.ifi.ed cla.ssro.om 
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clima.t.e into thre.e concepts of rela.t.i.onship, pe.rsonal d.evelopm.ent and syst.em 

ma.int.enance.  

A.s far a.s rela.t.i.onship is conce.rned, is th.e na.ture and int.ens.i.ty of pe.rsonal 

rela.t.i.onships wi.thin th.e environm.ent and th.e ext.ent to which stud.ents are invol.ved in 

th.e environm.ent and suppo.r.t tha.t h.elp e.ach oth.e.r. Th.e pe.rsonal d.evelopm.ent concept 

is th.e ba.s.ic direct.i.ons along which pe.rsonal growth and self enhancem.ent t.end to occur 

whi.le syst.em ma.int.enance and change m.e.ans th.e ext.ent to which th.e environm.ent is 

o.rd.e.rly, cle.ar in expecta.t.i.ons, ma.inta.ins control, and is re.spons.ive to change. Th.e 

concept of cla.ssro.om clima.t.e impli.e.s th.e int.ent to e.stablish and ma.inta.in a pos.i.t.ive 

cont.ext tha.t faci.li.ta.t.e.s cla.ssro.om le.arning, but in pract.ice, cla.ssro.om clima.t.e.s range 

from host.i.le o.r toxic to welcoming and suppo.r.t.ive and can fluctu.a.t.e da.i.ly and ove.r th.e 

scho.ol ye.ar. Mo.re.ove.r, d.u.e to th.e fact tha.t th.e concept is a soci.al psychological 

construct, diffe.rent obse.rve.rs may have diffe.rent pe.rcept.i.ons of th.e clima.t.e in a given 

cla.ssro.om.  

Cla.ssro.om clima.t.e co.uld be m.e.a.sured in t.e.rms of th.e shared pe.rcept.i.ons of 

those in th.e cla.ssro.om. Preva.i.ling appro.ach.e.s to m.e.a.suring cla.ssro.om clima.t.e use 

t.e.ach.e.r and stud.ent pe.rcept.i.ons, ext.e.rnal obse.rve.r's ra.t.ings and syst.ema.t.ic coding, 

and/o.r na.turalist.ic inqu.iry, ethnography, ca.se study, and int.e.rpreta.t.ive a.sse.ssm.ent 

t.echniqu.e.s. Impo.r.tance of cla.ssro.om clima.t.e is se.en a.s a maj.o.r d.et.e.rmine.r of 

cla.ssro.om behavi.o.ur and le.arning, und.e.rstanding how to e.stablish and ma.inta.in a 

pos.i.t.ive cla.ssro.om clima.t.e is se.en a.s ba.s.ic to improving scho.ols. Re.se.arch sugge.sts 

s.ignificant rela.t.i.onships betwe.en cla.ssro.om clima.t.e and such ma.tt.e.rs a.s ove.rall qu.ali.ty 

of scho.ol life, t.e.ach.e.r burno.ut, stage.s of ed.uca.t.i.onal refo.rm, principal le.a.d.e.rship style, 

achi.evem.ent, self'-efficacy, behavi.o.ur, stud.ent engagem.ent, and soci.al and emot.i.onal 

d.evelopm.ent (Alam, 2020). 

In an instance, studi.e.s repo.r.t.ed strong a.ssoci.a.t.i.ons betwe.en achi.evem.ent levels 

and cla.ssro.oms tha.t are pe.rce.ived a.s having gre.a.t.e.r coh.e.s.i.on and g.o.al-direct.i.on, and 

le.ss diso.rganiza.t.i.on and conflict. Re.se.arch also sugge.sts tha.t th.e impact of cla.ssro.om 

clima.t.e may be gre.a.t.e.r on stud.ents from low-incom.e hom.e.s and gro.ups tha.t oft.en are 

discrimina.t.ed aga.inst. Given th.e na.ture of cla.ssro.om clima.t.e re.se.arch, ca.use and effect 

int.e.rpreta.t.i.ons rema.in specula.t.ive. Th.e bro.a.d.e.r body of re.se.arch on o.rganiza.t.i.onal 

clima.t.e do.e.s sugge.st tha.t incre.a.s.ing d.emands fo.r high.e.r achi.evem.ent t.e.st sco.re.s and 

reli.ance on soci.al and tangible rewards to control behavi.o.ur and mot.iva.t.e pe.rfo.rmance 

contribut.e to a cla.ssro.om clima.t.e tha.t is re.act.ive and ove.r-controlling (Galos, 2018). 
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Promot.ing a Pos.i.t.ive Cla.ssro.om Clima.t.e, a pro.act.ive appro.ach to d.eveloping a 

pos.i.t.ive cla.ssro.om clima.t.e requ.ire.s careful a.tt.ent.i.on to fost.e.ring mot.iva.t.i.on fo.r 

cla.ssro.om le.arning and t.e.aching, enabling t.e.ach.e.rs to be effect.ive wi.th a wid.e range of 

stud.ents, pursu.ing a curriculum tha.t promot.e.s ri.ot only aca.d.emic, but also soci.al, and 

emot.i.onal le.arning, and enhancing th.e qu.ali.ty of life in th.e cla.ssro.om fo.r stud.ents and 

staff. Wi.th re.spect to all this, th.e li.t.e.ra.ture a.dvoca.t.e.s a h.e.althy and a.ttract.ive 

environm.ent tha.t is cond.ucive to le.arning and t.e.aching, use of a vari.ety of stra.t.egi.e.s 

fo.r prevent.ing and a.ddre.ss.ing problems a.s so.on a.s th.ey arise, providing instruct.i.on and 

re.sponding to problems in a pe.rsonalized way, transfo.rming a big, cla.ssro.om into a set 

of smalle.r uni.ts tha.t maximize mot.iva.t.i.on fo.r le.arning and are not ba.sed on abi.li.ty o.r 

problem-o.ri.ent.ed gro.uping,  m.e.aningful par.t.icipa.t.i.on by stud.ents and staff in d.ecis.i.on 

making,  an array of opt.i.ons fo.r pursu.ing g.o.als, soci.al suppo.r.t m.echanisms fo.r stud.ents 

and staff and a welcoming, caring, and hopeful a.tmosph.e.re (G.o.od and Lavigne, 2017). 

A pos.i.t.ive cla.ssro.om clima.t.e ind.uce.s prompt.ing profe.ss.i.onal le.arning and 

t.e.aching clima.t.e fo.r t.e.ach.e.rs. In cla.ssro.om clima.t.e, le.arning and t.e.aching clima.t.e 

dominantly pe.r.ta.ined to stud.ents le.arning. In fact, cla.ssro.om is not a le.arning 

o.rganiza.t.i.on only fo.r stud.ents but fo.r t.e.ach.e.rs to.o. A substant.i.al body of li.t.e.ra.ture ha.s 

docum.ent.ed t.e.aching and le.arning a.s co.re doma.in of cla.ssro.om clima.t.e (Be.rkowi.tz, 

I.achini, Mo.o.re, Capp, A.sto.r, Pi.tne.r and Benbenishty, 2017). Th.e concept of 

profe.ss.i.onal le.arning and t.e.aching wa.s ro.ot.ed in t.e.aching and le.arning doma.in of 

cla.ssro.om clima.t.e d.efined by Be.rkowi.tz, et al. 2017. Pos.i.t.ive profe.ss.i.onal le.arning and 

t.e.aching clima.t.e fost.e.rs t.e.ach.e.rs’ engagem.ent in profe.ss.i.onal le.arning act.ivi.t.i.e.s and 

st.imula.t.e.s th.e.ir profe.ss.i.onal d.evelopm.ent tha.t s.ignificantly contribut.e.s to t.e.aching 

pract.ice.s improvem.ent (Tho.onen, Sle.ege.rs, O.o.r.t, Pe.etsma and Ge.ijsel, 2011). 

2.2.3.1 Personalisation 

 Seve.ral ed.uca.to.rs have canva.ssed fo.r pe.rsonalisa.t.i.on stra.t.egy a.s a m.e.ans of 

ensuring e.ach le.arne.r is cared fo.r. A.utho.rs such a.s Eve.rard, Mo.rris, and Wi.lson (2004), 

Fry, Kett.e.ridge and Marshall (2009), Bennett (2017), H.e.rold (2020) and D.epar.tm.ent 

fo.r Ed.uca.t.i.on (2021) have affirm.ed tha.t pe.rsonaliza.t.i.on is oft.en re.sult.ing in gett.ing th.e 

be.st o.ut of stud.ents. Ba.sed on th.e a.sse.r.t.i.on by Eve.rard et al.  (2004), pe.rsonaliza.t.i.on 

wi.ll bring change in a problema.t.ic stud.ent. Th.e a.utho.rs fo.und.ed this on th.e fact tha.t 

individ.u.als’ sho.r.tcomings diffe.r ba.sed on th.e fact tha.t th.e.re are individ.u.al diffe.rence.s 

in stud.ents to take into cons.id.e.ra.t.i.on in a cla.ssro.om environm.ent. Pe.rsonaliza.t.i.on 

co.uld be used a.s a m.e.ans of trapping and implem.ent.ing change which is a.scribed to 



  

47 
 

problems tha.t nece.ss.i.ta.t.e change to th.e sho.r.tcomings of individ.u.als. Not only is 

pe.rsonaliza.t.i.on of th.e problems likely to le.a.d to d.efens.ivene.ss but i.t is also oft.en a 

misdi.agnos.is of th.e tru.e ca.use. Most o.rganisa.t.i.onal d.efects are a.ttributable to m.ethods 

and syst.ems. 

 Just a.s vi.ewed by Eve.rard, et al. (2004), Fry, et al. (2009) reve.als tha.t 

pe.rsonaliza.t.i.on is useful stra.t.egy in high.e.r ed.uca.t.i.on syst.em just a.s i.t ha.s be.en pro.ofed 

in th.e lowe.r t.i.e.rs of ed.uca.t.i.on syst.ems. Th.e a.utho.rs cla.im.ed th.e na.ture of ma.th.ema.t.ics 

and i.ts t.e.aching applica.t.i.on requ.ire.s pe.rsonaliza.t.i.on. Th.e a.utho.rs sugge.st.ed tha.t 

t.e.aching ma.th.ema.t.ics in th.e Uni.t.ed Kingdom sho.uld be ta.i.lo.red towards 

conse.rva.t.ivene.ss appro.ach. Us.ing such m.ethod, th.e setback expe.ri.enced wh.e.re 

ma.th.ema.t.ic t.e.ach.e.rs whose most t.e.aching style only comprise of fo.rmal lecture.s’, and 

wh.e.re mo.re innova.t.ive m.ethods such a.s pe.rsonaliza.t.i.on are used only ‘occa.s.i.onally’ 

and most a.sse.ssm.ent stra.t.egi.e.s rely on fo.rmal examina.t.i.ons ra.th.e.r than a wid.e.r range 

of a.sse.ssm.ent m.ethods wi.ll be d.elimi.t.ed and le.arning o.utcom.e.s in ma.th.ema.t.ics 

improved. Thus, acco.rding to th.e a.utho.rs’ a.sse.r.t.i.on, pe.rsonaliza.t.i.on rema.ins a 

s.ignificant standard appro.ach in cons.id.e.ring th.e na.ture of th.e discipline ma.th.ema.t.ics. 

If ma.th.ema.t.ics is vi.ewed a.s a syst.em of id.e.a.s tha.t is und.e.rpinned by logic and appli.ed 

to mod.elling th.e re.al wo.rld, th.en i.t make.s sense to offe.r coh.e.rent explana.t.i.ons of this 

syst.em to stud.ents in a pe.rsonalized appro.ach. Th.e.refo.re, th.e.re are oppo.r.tuni.t.i.e.s fo.r 

stud.ents to wo.rk thro.ugh a set of problems o.r example.s so tha.t th.ey can th.emsel.ve.s 

own this body of know.ledge, and thus have th.e na.tural d.efa.ults of lecture.s and tuto.ri.als 

ba.sed aro.und th.e solut.i.on of problems. Ma.th.ema.t.ics is th.e sci.ence of strict logical 

d.ed.uct.i.on and re.a.soning, a seve.re ta.skma.st.e.r fo.r both le.arne.r and t.e.ach.e.r.   

 A.s re.a.soned by Bennett (2017), scho.ol le.a.d.e.rs such a.s t.e.ach.e.rs can cre.a.t.e a 

g.o.od culture of opt.imised behavi.o.ur in stud.ents us.ing th.e pe.rsonalisa.t.i.on appro.ach. 

Wh.en argu.ing aro.und this a.sse.r.t.i.on, th.e a.utho.r wa.s a.sse.r.t.ive on th.e fact tha.t wh.en 

stud.ents are pe.rsonally focused, th.ey t.end to imbibe a g.o.od culture both aca.d.emically 

and soci.ally. Th.e a.utho.r repo.r.t.ed a strong co.rrela.t.i.on betwe.en pe.rsonalisa.t.i.on and 

stud.ents’ le.arning o.utcom.e thro.ugh improved le.arning culture. I.t a.dd.ed tha.t wh.en 

behavi.o.ur in gene.ral improve.s thro.ugho.ut a scho.ol, i.t impacts on stud.ents to achi.eve 

mo.re aca.d.emically and soci.ally, staff sa.t.isfact.i.on improve.s, ret.ent.i.on is high.e.r, 

recru.i.tm.ent is le.ss problema.t.ic and t.im.e is recla.im.ed fo.r bett.e.r and mo.re le.arning. 

Standards of behavi.o.ur rema.in a s.ignificant challenge fo.r many scho.ols, and th.e.re are 

many things tha.t scho.ols can do to improve, one of such is pe.rsonalized t.e.aching 
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stra.t.egy. T.e.ach.e.rs alone, no ma.tt.e.r how ski.lled, cannot int.e.rvene wi.th th.e sam.e impact 

a.s le.arning pe.rsonaliza.t.i.on is. Th.e key ta.sk fo.r a scho.ol t.e.ach.e.r is to cre.a.t.e a culture 

pe.rsonally in stud.ent and in such way; stud.ents le.arn to do things aro.und th.e.ir pe.rsonal 

convict.i.on. Wh.en th.e.re is prope.r und.e.rstanding and subscript.i.on to pe.rsonaliza.t.i.on of 

ed.uca.t.i.onal appro.ach, th.e vari.a.t.i.on in level of stud.ents’ a.ss.imi.la.t.i.on of le.arning wi.ll 

be arre.st.ed. Stud.ents vary eno.rmo.usly in compos.i.t.i.on and cont.ext and so th.e.ir 

challenge.s are s.imi.larly vari.ed. I.t is th.e.refo.re imposs.ible to pre.scribe a set of t.e.aching 

stra.t.egi.e.s tha.t wi.ll gu.arant.e.e improvem.ents in all circumstance.s. 

Th.e sam.e pos.i.t.i.on wa.s h.eld by H.e.rold (2020). In his five top trends in speci.al 

ed.uca.t.i.on, th.e a.utho.r campa.igned fo.r gre.a.t.e.r pe.rsonalisa.t.i.on in ed.uca.t.i.on syst.em. 

From th.e t.echnology po.int of vi.ew, t.ech ind.ustri.e.s have id.ent.ifi.ed th.e concept of 

pe.rsonalisa.t.i.on fo.r speci.als ed.uca.t.i.on and are coming up wi.th a.ss.ist.ive t.echnologi.e.s. 

Th.e.refo.re, speci.al stud.ents can benefi.t mo.re from th.e pe.rsonalisa.t.i.on drive by t.ech 

ind.ustri.e.s. Fo.r example, a.ss.ist.ive t.echnologi.e.s and fe.a.ture.s such a.s scre.en re.a.d.e.rs 

(which “spe.ak” th.e cont.ent tha.t appe.ars on a d.evice) and high-contra.st scre.en sett.ings 

are be.ing d.eveloped. Le.a.ding th.e shift is G.o.ogle, which ha.s ma.d.e huge inro.a.ds into K-

12 wi.th i.ts web-ba.sed Chrom.ebo.ok d.evice.s and popular G Su.i.t.e prod.uct.ivi.ty to.ols. 

Among th.e elem.ents tha.t G.o.ogle to.uts in those prod.ucts are a “select-to-spe.ak” fe.a.ture 

tha.t allows use.rs to highlight t.ext and have i.t re.a.d back to th.em; Bra.i.lle displays to re.a.d 

and edi.t docum.ents, spre.a.d sh.e.ets, and slid.e.s; and ar.t.ifici.ally int.elligent to.ols fo.r wo.rd 

predict.i.on and transla.t.i.on tha.t use.rs can a.dopt vi.a ext.ens.i.ons to G.o.ogle’s Chrom.e web 

browse.r. All can be t.i.ed pe.rmanently to an individ.u.al use.r’s acco.unt. This all m.e.ans 

stud.ents us.ing Chrom.e bo.ok can “log into any d.evice running Chrom.e and enj.oy th.e 

sam.e acce.ss.ibi.li.ty sett.ings and expe.ri.ence wi.tho.ut having to g.o thro.ugh anoth.e.r 

one.ro.us set-up proce.ss,” sa.id Nave.en Viswana.tha, th.e le.a.d prod.uct manage.r fo.r 

Chrom.ebo.oks fo.r Ed.uca.t.i.on. 

In th.e sam.e ve.in, th.e D.epar.tm.ent fo.r Ed.uca.t.i.on (2021) sugge.st.ed tha.t th.e post-

covid19 appro.ach sho.uld leve.rage on th.e oppo.r.tuni.t.i.e.s bro.ught by pe.rsonalisa.t.i.on. 

Ed.uca.t.ing in th.e Uni.t.ed Sta.t.e of Am.e.rica aft.e.r th.e post-covid19 is sa.id to be h.e.avi.ly 

relying on pe.rsonalisa.t.i.on appro.ach s.ince soci.al distancing is both a no.rm and legal 

ent.i.ty. Th.e g.ove.rnm.ent gu.id.eline th.e.refo.re, put t.e.ach.e.rs on th.e.ir to.e.s to be aware tha.t 

chi.ldren are g.o.ing miss.ing in cla.ss act.ivi.t.i.e.s, par.t.icularly repe.a.t.edly, and 

pe.rsonalisa.t.i.on can act a.s a vi.tal oppo.r.tuni.ty of safegu.arding le.arning poss.ibi.li.t.i.e.s fo.r 

all stud.ents. Th.e use of pe.rsonalisa.t.i.on wi.ll d.elimi.t abuse and neglect of stud.ents’ 
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pe.rsonali.t.i.e.s. Pe.rsonalisa.t.i.on of t.e.aching and le.arning stra.t.egy wi.ll promot.e sexu.al 

cons.id.e.ra.t.i.on and can also be a s.ign of chi.ld criminal explo.i.ta.t.i.on red.uct.i.on.  

Pe.rsonalisa.t.i.on also put into cons.id.e.ra.t.i.on m.ental h.e.alth problems, risk of substance 

abuse, risk of travelling to conflict zone.s, risk of female geni.tal mut.i.la.t.i.on o.r risk of 

fo.rced marri.age. E.arly int.e.rvent.i.on is nece.ssary to id.ent.ify th.e exist.ence of any 

und.e.rlying safegu.arding risk and to h.elp prevent th.e risks of a chi.ld g.o.ing miss.ing in 

ed.uca.t.i.on. Staff sho.uld be aware of th.e.ir scho.ols o.r college’s una.utho.rised absence and 

chi.ldren miss.ing from ed.uca.t.i.on proced.ure.s. 

2.2.3.2 Involvement 

 Invol.vem.ent in cla.ss is a.s impo.r.tant a.s any ed.uca.t.i.on stra.t.egy. Cla.ss 

invol.vem.ent st.ems from both th.e t.e.ach.e.rs and th.e stud.ents. In th.e d.efini.t.i.on by Petre.ss 

(2006), cla.ssro.om invol.vem.ent is th.e oppo.r.tuni.ty stud.ents are given to par.t.icipa.t.e 

d.uring th.e t.e.aching and le.arning proce.ss. Such par.t.icipa.t.i.on invol.ve.s allowing stud.ents 

to a.sk and answe.r enqu.iri.e.s. Th.ey are also allowed to bra.insto.rm among fellow stud.ents 

in gro.ups wi.th specific ta.sk in focus. A.idinlo.u and Ghoba.di (2012) valida.t.ed, thro.ugh 

a structural equ.a.t.i.on mod.elling appro.ach, invol.vem.ent of stud.ents in cla.ss act.ivi.t.i.e.s 

h.elps th.em to improve in langu.age d.evelopm.ent. Th.e study opined tha.t par.t.icipa.t.i.on is 

cons.id.e.red a.s a way tha.t acco.rdingly, th.e stud.ents appe.ared act.ively into th.e 

ed.uca.t.i.onal proce.ss and to h.elp in strength.ening t.e.aching and bringing liveline.ss to th.e 

cla.ssro.om. Th.e.refo.re, cla.ssro.om invol.vem.ent is impo.r.tant fo.r stud.ents of English 

Langu.age Tra.ining (ELT).  

In th.e study, A.idinlo.u and Ghoba.di (2012), a.tt.empt.ed to d.et.e.rmine which 

facto.rs stud.ents find most influ.ent.i.al in th.e.ir o.ral par.t.icipa.t.i.on in a fo.re.ign langu.age 

cla.ss and i.ts rela.t.i.ons wi.th English langu.age d.evelopm.ent thro.ugh structural equ.a.t.i.on 

mod.elling us.ing LISREL software da.ta analys.is. Th.e d.e.rived constructs in th.e study 

we.re facto.rs affect.ing o.ral par.t.icipa.t.i.on and langu.age d.evelopm.ent by th.e stud.ents. 

Th.e int.e.rpreta.t.i.on of th.e re.sults obta.ined showed tha.t th.e.re are s.ignificant rela.t.i.onships 

betwe.en facto.rs affect.ing on cla.ssro.om invol.vem.ent and also rela.t.i.onships betwe.en 

o.ral par.t.icipa.t.i.on and langu.age d.evelopm.ent. SEM re.sults show tha.t final mod.el ba.sed 

on ELT have proved tha.t ELD wa.s controlled wi.th OP by 65%.  Th.e.refo.re, proposed 

mod.el of th.e re.se.arch can incre.a.se th.e succe.ss of ELD studi.e.s. Th.e.refo.re, final mod.el 

in th.e study ha.s proved tha.t ELD wa.s controlled by ed.uca.t.i.onal facto.rs (EF) mo.re than 

soci.al facto.rs (SOF) and stud.ent facto.rs (SF).  Th.e structure of th.e gene.ral mod.el 

pre.sent.ed sho.uld be applicable to stud.ents of ELT and second langu.age le.arning 
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environm.ent.  Findings in th.e study sugge.st.ed th.e ca.se study fi.ts th.e uniqu.e cri.t.e.ri.a of 

a ‘second langu.age’ le.arne.r.  

I.t ha.s be.en stre.ssed tha.t if stud.ents we.re allowed to invol.ve in cla.ssro.om 

act.ivi.t.i.e.s, th.e.ir gra.d.e.s wi.ll improve. Offe.ring t.en stud.ents suppo.r.t stra.t.egi.e.s to h.elp 

stud.ents le.arn d.uring cla.ssro.om se.ss.i.on, Ima.d (2020) sugge.st.ed tha.t ways by which 

cla.ssro.om invol.vem.ent can be achi.eved even in th.e post-covid19 e.ra invol.ve.s: 

(i) Ema.i.ling of stud.ents to remind th.em tha.t a.s a t.e.ach.e.r, yo.u are st.i.ll th.e.re fo.r th.em. 

(ii) T.elling th.e stud.ents how yo.ur sch.ed.ule.s are shift.ing to d.e.al wi.th th.e new s.i.tu.a.t.i.on. 

Th.e a.utho.r sta.t.e.s tha.t yo.u can ‘humanize’ yo.urself and make i.t ca.su.al and light-

h.e.ar.t.ed.  

(iii) Reflect.ing on th.e not.i.on of rig.o.r and cont.inu.e to challenging and suppo.r.t.ing yo.ur 

stud.ents. A.s t.e.ach.e.rs, th.e.re sho.uld be a balance suppo.r.t and rig.o.r. I.t is expect.ed tha.t 

in this e.ra, stud.ents ne.ed mo.re suppo.r.t than rig.o.r. Th.e.refo.re, a.s a t.e.ach.e.r, yo.u are 

expect.ed to e.stablish cont.inu.i.ty and red.uce th.e amo.unt of a.ss.ignm.ent requ.ired of th.em.  

(iv) Repe.a.t.ing som.e of th.e le.ssons ta.ught in cla.ss, e.speci.ally fo.r those stud.ents who 

are miss.ing th.e cla.ssro.om environm.ent, this wi.ll probably h.elp act.iva.t.e th.e.ir m.emo.ry 

of be.ing par.t of a communi.ty and remind th.em tha.t th.ey are st.i.ll par.t of one. 

(v) Us.ing hopeful and opt.imist.ic langu.age, such a.s, “Wh.en we m.e.et next …” This wi.ll 

h.elp stud.ents lo.ok fo.rward to coming back to th.e cla.ss. 

(vi) Offe.ring stud.ents and oppo.r.tuni.ty to exchange phone numbe.rs and, fo.r those who 

are int.e.re.st.ed, h.elp th.em cre.a.t.e a Wha.tsApp cha.t gro.up. I.t can som.et.im.e.s be difficult 

fo.r a stud.ent to a.sk fo.r a cla.ssma.t.e’s phone numbe.r. 

(vii) Not igno.ring th.e elephant in th.e ro.om. If poss.ible, talk abo.ut COVID-19 and fe.ar. 

This is an oppo.r.tuni.ty fo.r th.e t.e.ach.e.r to remind yo.ur stud.ents to cons.id.e.r th.e so.urce.s 

of th.e.ir news and to beware of th.e large amo.unt of mis.info.rma.t.i.on. 

(viii) Rem.embe.r tha.t stud.ents have left behind mo.re than just th.e.ir cla.sse.s and 

aca.d.emics. On both re.s.id.ent.i.al and commut.e.r campuse.s, th.e.re are impo.r.tant space.s 

wh.e.re stud.ents m.e.et and talk abo.ut th.e.ir non-aca.d.emic live.s, spo.r.ts, upcoming 

conce.r.ts, recently discove.red shows and so on. Cons.id.e.r cre.a.t.ing a communi.ty 

discuss.i.on bo.ard fo.r th.em to share wha.t is happening in th.e.ir live.s, e.speci.ally given th.e 

stre.ss, fe.ar and stra.ins in th.e.se unce.r.ta.in t.im.e.s. 

(ix) Let yo.ur stud.ents know tha.t yo.u are th.e.re fo.r th.em and tha.t if th.ey ne.ed h.elp to 

re.ach o.ut to yo.u. Let th.em know tha.t yo.u are (I hope) in to.uch wi.th co.unsello.rs o.r 

m.ental h.e.alth expe.r.ts tha.t can h.elp th.em sho.uld th.ey ne.ed to spe.ak to som.e.one. 
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(x) Most impo.r.tant, a.sking e.ach of th.e stud.ents how th.e t.e.ach.e.r can h.elp th.em. Th.e 

Pe.rs.i.an po.et Rumi says, “O.ut beyond id.e.a.s of wrongdo.ing and right do.ing, th.e.re is a 

fi.eld. I’ll m.e.et yo.u th.e.re.” Likewise, in t.im.e.s of unce.r.ta.inty and unknowing, we can 

cre.a.t.e a space wh.e.re o.ur stud.ents’ vo.ice and ins.ights can i.llumina.t.e th.e pa.th; we are 

carving o.ut fo.r th.em and us (Ima.d, 2020).  

2.2.3.3 Students’ cohesiveness 

 Bulgaru (2015) a.dvance.s tha.t th.e high.e.r th.e coh.e.s.i.on of a par.t.icular gro.up, th.e 

gre.a.t.e.r th.e.ir effici.ency. Th.e study sta.t.ed fur.th.e.r in a s.i.tu.a.t.i.on wh.e.re pe.ople.s’ a.tt.i.tud.e 

suppo.r.ts th.e o.rganiza.t.i.on's object.ive.s, in most ca.se.s, such object.ive.s are achi.eved 

se.amle.ssly. I.t is beli.eved tha.t th.e effect.ivene.ss of fulfi.lling th.e object.ive.s re.sults from 

th.e combina.t.i.on of gro.up pos.i.t.ive a.tt.i.tud.e and ene.rgy conse.rva.t.i.on requ.ired 

ma.inta.ining gro.up harmony thro.ugh coh.e.s.i.on. Th.e a.utho.rs in o.rd.e.r to empirically 

prove this a.sse.r.t.i.on fo.rmula.t.ed tow hypoth.e.se.s. In th.e hypoth.e.s.is one, i.t wa.s th.e 

a.ssumpt.i.on tha.t stud.ents’ coh.e.s.i.on wi.ll not have influ.ence on th.e.ir d.evelopm.ent of 

unifo.rm a.tt.i.tud.e to le.arning so tha.t th.e mo.re stud.ents are coh.e.s.ively a.ttract.ed to th.e 

gro.up, th.e mo.re influ.ence on th.em to engage in cla.ssro.om gro.up act.ivi.t.i.e.s tha.t le.a.ds 

to know.ledge sharing and pos.i.t.ive le.arning o.utcom.e. In th.e second hypoth.e.s.is, th.e 

a.utho.r so.ught to d.et.e.rmine if th.e.re is a rela.t.i.onship betwe.en a.tt.i.tud.e.s toward effici.ency 

and coh.e.s.i.on, to d.et.e.rmine if this rela.t.i.onship becoming stronge.r by th.e exist.ence of 

gro.up coh.e.s.i.on.  

 Th.e o.utcom.e of th.e first hypoth.e.s.is confirm.ed tha.t a.s th.e high level of coh.e.s.i.on 

wa.s reve.aled thro.ugh fri.endly rela.t.i.ons cla.ss, stud.ents wi.ll not le.ave th.e.ir cla.ssro.om 

and oth.e.r colle.agu.e.s do not want th.em to le.ave this cla.ss; communica.t.i.on exists largely 

a.ddre.ss.ing vari.o.us topics; th.e.refo.r, stud.ents carri.ed o.ut co.ope.ra.t.i.on le.arning 

act.ivi.t.i.e.s. Also, thro.ugh pe.rfo.rmance level which wa.s d.epict.ed by stud.ents’ a.dmi.ttance 

to having g.o.od gra.d.e.s, altho.ugh th.e.se sco.re.s are much lowe.r compared to those 

d.e.scribed by inve.st.iga.to.rs a.s stud.ents wo.uld co.rre.spond to stud.ents wi.th g.o.od 

aca.d.emic re.sults. Th.e a.utho.r beli.eved tha.t th.e ca.se study cla.ss ha.s high coh.e.s.i.on level 

given tha.t an impo.r.tant facto.r in enhancing pos.i.t.ive int.e.rpe.rsonal rela.t.i.onships is th.e 

individ.u.al pe.rfo.rmance level (most stud.ents have gra.d.e.s, s.imi.lar aca.d.emic re.sults, 

h.ence th.e obvi.o.us closene.ss betwe.en th.em). This coh.e.s.i.on, do.ubled by th.e set of 

valu.e.s of th.e cla.ss acco.rding to which le.arning act.ivi.t.i.e.s are impo.r.tant, but scho.ol 

pe.rfo.rmance is not impo.r.tant, marks th.e pe.rfo.rmance – a.t individ.u.al and gro.up level. 

Th.e second hypoth.e.s.is wa.s confirm.ed beca.use fri.endships exist in cla.ss, stud.ents wi.ll 
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not le.ave th.e cla.ss and do not want th.e.ir colle.agu.e.s to le.ave th.e cla.ss, and th.ey 

communica.t.e oft.en. On th.e oth.e.r hand, th.ey have ma.d.e co.ope.ra.t.i.on act.ivi.t.i.e.s, even if 

th.ey we.re largely binding. Belonging to this cla.ss give.s fe.elings of cont.entm.ent and 

prid.e. 

Th.e.re is th.e not.i.on by Xhimi (2016) tha.t one of th.e ma.in problems re.spons.ible 

fo.r stud.ents’ inabi.li.ty to be prod.uct.ive in cla.ss is tha.t th.e.re is a lack of gro.up 

coh.e.s.ivene.ss. Th.e a.utho.r opine.s tha.t s.ince i.t ha.s be.en e.stablish.ed tha.t coh.e.s.ivene.ss 

brings abo.ut prod.uct.ivi.ty, i.t is tha.t ed.uca.to.rs d.evice m.e.ans of d.eveloping a.s strong, 

effici.ent and effect.ive coh.e.s.i.on in th.e scho.ol environm.ent. I.t wa.s ba.sed on mod.elling 

th.e stud.ents’ coh.e.s.ivene.ss us.ing s.imultane.o.usly th.e Soci.o-m.etric T.e.st (ST) fo.r gro.up 

fo.rma.t.i.on and Picture Appe.rcept.i.on Valu.e T.e.st (PAVT) fo.r consonance o.r soci.al 

coh.e.s.i.on tha.t Xhimi (2016) carri.ed o.ut th.e study on th.e topic Mod.elling Stud.ent 

Coh.e.s.ivene.ss by waving th.e Soci.o-m.etric T.e.st wi.th th.e Picture Appe.rcept.i.on Valu.e 

T.e.st. Th.e study wa.s ba.sed on li.t.e.ra.ture revi.ew m.ethod, d.evelopm.ent of a th.e.o.ry, and 

s.imula.t.i.on mod.elling of stud.ents’ behavi.o.ur. Th.e study shows th.e way on how 

cla.ssro.om coh.e.s.i.on can be int.egra.t.ed us.ing a soci.o-m.etric t.e.st wi.thin a psychom.etric 

t.e.st fo.r a common purpose of stud.ent coh.e.s.ivene.ss and th.e.ir valu.e.s syst.em in cla.ss. I.t 

wa.s fo.und tha.t d.uring th.e s.imula.t.i.on mod.elling, a relevant po.int empha.s.is is th.e role 

of image.s d.uring PAVT tha.t se.rve a.s a subst.i.tut.e m.echanism of qu.e.st.i.ons to be 

answe.red. Cla.ssro.om coh.e.s.i.on wa.s fo.und to act.iva.t.e emot.i.ons thro.ugh th.e bra.in visu.al 

co.r.t.ex and ancho.red stud.ent valu.e.s. Th.e.refo.re, thro.ugh th.e m.ent.i.on proced.ure, i.t is 

poss.ible to und.e.rstand soci.al coh.e.s.i.on of diffe.rent small gro.ups of stud.ents. 

2.2.3.4 Satisfaction 

Sa.t.isfact.i.on in ed.uca.t.i.on can com.e from any fo.rm judging by th.e sta.t.ed 

object.ive.s and expect.ed le.arning o.utcom.e.s. Wh.en we are ple.a.sed wi.th o.ur le.arning 

o.utcom.e, i.t m.e.ans sa.t.isfact.i.on in ed.uca.t.i.on ha.s be.en achi.eved. This a.ssumpt.i.on wa.s 

suppo.r.t.ed by Tremblay, Lalancett.e and Roseve.are (2012). Succe.ss in le.arning o.utcom.e 

wa.s st.ipula.t.ed a.s th.e ma.in indice.s to m.e.a.sure le.arning sa.t.isfact.i.on. Th.e a.utho.rs 

cla.im.ed tha.t in many na.t.i.ons of th.e wo.rld, co.untri.e.s like Malays.i.a, Phi.lippine.s, 

Indone.s.i.a, Brazi.l, Ko.re.a, Japan and Chi.le have put sa.t.isfact.i.on in th.e front burne.r fo.r 

approving new programm.e.s fo.r th.e.ir high.e.r inst.i.tut.i.ons of le.arning. Fo.r example, th.e 

a.utho.rs cla.im.ed tha.t co.untri.e.s in La.t.in Am.e.rica like Brazi.l and Chi.le wi.ll only approve 

new programm.e to be offe.red in priva.t.e unive.rs.i.t.i.e.s except th.e.ir ini.t.i.al programm.e.s 

are sa.t.isfi.ed wi.th by th.e.ir stud.ents. I.t wa.s th.e conclus.i.on of th.e study tha.t stud.ent 
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surveys and stud.ent sa.t.isfact.i.on surveys are commonly used to capture th.e qu.ali.ty of 

t.e.aching and le.arning. Th.ey can ind.e.ed provid.e valu.able info.rma.t.i.on to d.et.e.rmine 

int.e.rna.t.i.onal level of ed.uca.t.i.on scale, providing compara.t.ive ins.ights on th.e.ir strengths 

and we.akne.sse.s a.s well a.s an oppo.r.tuni.ty to benchmark th.e.ir pe.rfo.rmance wi.th th.e 

achi.evem.ent of oth.e.rs on a numbe.r of cri.t.e.ri.a. Tho.ugh som.e oth.e.r a.utho.rs like Ba.e, et 

al., (2020), and Pe.i, et al., (2020) have ins.inu.a.t.ed tha.t th.e applicabi.li.ty of sa.t.isfact.i.on 

across na.t.i.onal bo.undari.e.s is d.elica.t.e, e.speci.ally fo.r int.e.rna.t.i.onal sa.t.isfact.i.on surveys 

beca.use of cultural sens.i.t.ivi.ty. In a.ddi.t.i.on, sa.t.isfact.i.on is not a m.e.a.sure of le.arning. 

Razinkina, et al., (2018) studi.ed tha.t sa.t.isfact.i.on of stud.ents a.s an ed.uca.t.i.on 

qu.ali.ty moni.to.ring elem.ent in innova.t.ive high.e.r ed.uca.t.i.on inst.i.tut.i.on. Th.e a.utho.r 

proposed tha.t th.e topicali.ty of th.e re.se.arch is confirm.ed by incre.a.s.ing stud.ents’ 

invol.vem.ent into th.e ed.uca.t.i.onal proce.ss and tha.t not only th.e t.e.ach.e.rs and ed.uca.to.rs 

par.t.icipa.t.e in th.e improvem.ent of high.e.r ed.uca.t.i.on inst.i.tut.i.on’s act.ivi.ty, but t.e.ach.e.r – 

stud.ents’ par.t.icipa.t.i.on. Th.e.re is a new dim.ens.i.on to th.e issu.e of moni.to.ring ed.uca.t.i.on 

qu.ali.ty and stud.ent sa.t.isfact.i.on wi.th high.e.r ed.uca.t.i.on. Th.e.refo.re, th.e issu.e of th.e 

rela.t.i.onship betwe.en such components a.s cogni.t.ive mot.iva.t.i.on, pe.rsonal d.evelopm.ent 

and stud.ent sa.t.isfact.i.on wi.th high.e.r ed.uca.t.i.on becom.e.s nece.ssary. A.s.id.e this, th.e 

e.ssent.i.ali.ty to focus on th.e appro.ach of d.et.e.rmining th.e sa.t.isfact.i.on’s role in ensuring 

ed.uca.t.i.on qu.ali.ty. Moni.to.ring stud.ent sa.t.isfact.i.on wi.th ed.uca.t.i.on qu.ali.ty ha.s becom.e 

an int.egral par.t of th.e ed.uca.t.i.onal proce.ss not only in a numbe.r of E.urope.an 

unive.rs.i.t.i.e.s, which have used this moni.to.ring fo.r d.eca.d.e.s, but also in African 

unive.rs.i.t.i.e.s, which are int.e.re.st.ed in ed.uca.t.i.on qu.ali.ty improvem.ent. Le.a.ding 

unive.rs.i.t.i.e.s in Nige.ri.a, including th.e unive.rs.i.ty of Iba.dan have ove.r th.e t.im.e.s ut.i.lize 

stud.ents’ pe.rfo.rmance and sa.t.isfact.i.on in bragging, are implem.ent.ing polici.e.s target.ed 

a.t incre.a.s.ing stud.ent sa.t.isfact.i.on wi.th high.e.r ed.uca.t.i.on qu.ali.ty. Ed.uca.t.i.on qu.ali.ty 

moni.to.ring a.s a key elem.ent in th.e syst.em of providing fe.edback to stud.ents contribut.e.s 

gre.a.tly to this proce.ss. 

2.2.3.5 Task orientation 

 In a cla.ssro.om sett.ing, ta.sk o.ri.enta.t.i.on is an impo.r.tant par.t of t.e.aching 

effect.ivene.ss a.s i.t rela.t.e.s to much of t.im.e th.e t.e.ach.e.r spends in discharging a 

d.e.s.igna.t.ed ta.sk. Such d.e.s.igna.t.ed ta.sk invol.ve.s le.ssons tha.t invol.ve act.ivi.t.i.e.s and 

g.o.als tha.t are programm.ed to enhance compreh.ens.i.on of valu.e.s, ski.lls and id.ent.ifi.ed 

concepts. A.s a rule, th.e mo.re unint.e.rrupt.ed minut.e.s spent concentra.t.ing on a le.arning 

ta.sk, th.e high.e.r poss.ibi.li.ty of le.arning succe.ss. In oth.e.r wo.rds, stud.ents are most likely 
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to le.arn (improve th.e.ir compreh.ens.i.on) thro.ugh th.e.ir focus on th.e ta.sk. Staying on ta.sk 

requ.ire.s tha.t th.e t.e.ach.e.r plan fo.r an unint.e.rrupt.ed pe.ri.od of t.im.e in which th.e focus on 

instruct.i.on becom.e.s int.ens.ive. 

Ta.sk o.ri.enta.t.i.on is not a s.imple ma.tt.e.r and i.t reli.e.s on many facto.rs. Ta.sk 

o.ri.enta.t.i.on must appe.al to th.e stud.ents. Th.e first st.ep in ta.sk o.ri.enta.t.i.on is to capture 

th.e a.tt.ent.i.on of stud.ents. Th.e second st.ep in ta.sk o.ri.enta.t.i.on is to ke.ep stud.ents’ 

a.tt.ent.i.on and to h.e.ight.en th.e.ir int.e.re.st in th.e ta.sk. Once this is accomplish.ed, na.tural 

inclina.t.i.ons of human behavi.o.r wi.ll drive th.e le.sson to a succe.ssful conclus.i.on. Whi.le 

th.e.re are many ways to ga.in stud.ent a.tt.ent.i.on, one of th.e old.e.st and most effect.ive 

m.ethods is to open th.e le.sson wi.th a qu.e.st.i.on. Fo.r example, we co.uld be beginning o.ur 

soci.al studi.e.s le.ssons wi.th a typical rh.eto.rical appro.ach d.e.s.igned to star.t 

argum.enta.t.i.on. 

 In a New Ze.aland-ba.sed re.se.arch, Ga.dd and Parr (2016) studi.ed nine exemplary 

cla.ssro.om pract.ice of t.e.ach.e.rs who engaged primary-age stud.ents in th.e uppe.r wri.t.ing 

cla.ss to d.et.e.rmine if th.e concept of ta.sk o.ri.enta.t.i.on wi.ll have improvem.ent in th.e.ir 

(t.e.ach.e.rs’) instruct.i.onal stra.t.egi.e.s. Effect.ivene.ss, acco.rding to th.e a.utho.rs, pe.r.ta.ins to 

t.e.ach.e.rs be.ing able to gene.ra.t.e a pos.i.t.ive impact on le.arne.rs' engagem.ent and 

aca.d.emic o.utcom.e.s. Par.t.icular a.tt.ent.i.on wa.s given to th.e cont.ent and o.rganisa.t.i.on of 

th.e ta.sks and act.ivi.t.i.e.s tha.t t.e.ach.e.rs requ.ired of th.e.ir stud.ents. Analys.is of obse.rved 

t.e.ach.e.r pract.ice in rela.t.i.on to le.arne.r ga.ins showed act.i.ons a.ssoci.a.t.ed wi.th ta.sk 

o.ri.enta.t.i.on to be strongly a.ssoci.a.t.ed wi.th stud.ent progre.ss in wri.t.ing. Two indica.to.rs 

linked par.t.icularly wi.th le.arne.r ga.ins in wri.t.ing. Th.ey rela.t.e to t.e.ach.e.rs be.ing able to 

select and promot.e le.arning ta.sks tha.t are purposeful and challenging fo.r stud.ents and 

to stud.ents be.ing invol.ved in th.e select.i.on o.r construct.i.on of le.arning ta.sks. Th.e.re we.re 

rela.t.ively high levels of profici.ency wi.th regard to t.e.ach.e.rs be.ing able to select and 

promot.e purposeful and challenging ta.sks but s.ignificant ope.ra.t.i.onal vari.abi.li.ty wi.th 

regard to t.e.ach.e.rs invol.ving th.e.ir stud.ents in ta.sk select.i.on o.r construct.i.on. Cla.ssro.om 

i.llustra.t.i.ons are provid.ed on how effect.ive t.e.ach.e.rs promot.e le.arne.r invol.vem.ent in 

ta.sk select.i.on o.r construct.i.on. 

Ga.dd and Par (2016) summarised tha.t: 

1. Th.e gre.a.t.e.r th.e amo.unt of t.im.e tha.t is spent on ta.sk, th.e gre.a.t.e.r th.e poss.ibi.li.ty of 

effect.ive le.arning. 
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2. Som.e ta.sks are mo.re impo.r.tant than oth.e.rs, and this impo.r.tance is e.stablish.ed wh.en 

th.e t.e.ach.e.r d.e.s.igna.t.e.s th.e amo.unt of instruct.i.onal t.im.e tha.t wi.ll be allowed in th.e 

fulfi.lm.ent of th.e ta.sk. 

3. Impo.r.tant soci.al studi.e.s ta.sks sho.uld be given th.e gre.a.t.e.st amo.unt of instruct.i.onal t.im.e 

and le.ss impo.r.tant ta.sks sho.uld be given to th.e le.a.st amo.unt of instruct.i.onal t.im.e. 

4. Effect.ive t.e.aching d.emands tha.t instruct.i.onal t.im.e not be wa.st.ed, t.im.e wa.st.ed d.uring 

cla.ss t.im.e can neve.r aga.in can be recove.red. 

5. Stud.ents’ ta.sks must be m.e.aningful to th.em. 

6. Th.e m.e.ans used to open a le.sson wi.ll oft.en d.epend on th.e d.egre.e of ta.sk o.ri.enta.t.i.on. 

7. Open yo.ur le.sson wi.th a challenge, an int.e.re.st.ing and provoca.t.ive qu.e.st.i.on. 

8. If stud.ents display dis.int.e.re.st, try to anoth.e.r appro.ach, anoth.e.r qu.e.st.i.on, o.r anoth.e.r 

challenge. Do not give up! 

2.2.3.6 Innovation  

Innova.t.i.on can be bro.a.dly tho.ught of a.s new id.e.a.s, new ways of lo.oking a.t 

things, new m.ethods o.r prod.ucts tha.t have valu.e. Innova.t.i.on conta.ins th.e id.e.a of 

o.utput, of actu.ally prod.ucing o.r do.ing som.ething diffe.rently, making som.ething happen 

o.r implem.ent.ing som.ething new. Innova.t.i.on almost always invol.ve.s hard wo.rk; 

pe.rs.ist.ence and pe.rseve.rance are nece.ssary a.s many g.o.od id.e.a.s neve.r get followed 

thro.ugh and d.eveloped. Cre.a.t.ivi.ty is an act.ive proce.ss nece.ssari.ly invol.ved in 

innova.t.i.on. I.t is a le.arning habi.t tha.t requ.ire.s ski.ll a.s well a.s specific und.e.rstanding of 

th.e cont.exts in which cre.a.t.ivi.ty is be.ing appli.ed. Th.e cre.a.t.ive proce.ss is a.t th.e h.e.ar.t of 

innova.t.i.on and oft.en th.e wo.rds are used int.e.rchange.ably. Acco.rding to Kampylis and 

Be.rki (2014): ‘Innova.t.i.on is d.efined a.s th.e thinking tha.t enable.s stud.ents to apply th.e.ir 

imagina.t.i.on to gene.ra.t.ing id.e.a.s, qu.e.st.i.ons and hypoth.e.se.s, expe.rim.ent.ing wi.th 

alt.e.rna.t.ive.s and to evalu.a.t.ing th.e.ir own and th.e.ir pe.e.rs’ id.e.a.s, final prod.ucts and 

proce.sse.s.’ Ka.ufman and Begh.etto (2009) d.eveloped fo.ur ca.t.eg.o.ri.e.s of innova.t.i.on 

which h.elp to reve.al th.e nu.ance.s betwe.en diffe.rent levels and type.s of cre.a.t.ivi.ty. Th.ey 

are Big-C cre.a.t.ivi.ty (som.et.im.e.s called ‘high’ cre.a.t.ivi.ty), Pro-c cre.a.t.ivi.ty, Li.ttle-c 

cre.a.t.ivi.ty and Mini-c cre.a.t.ivi.ty. 

In an analyt.ical revi.ew of th.e innova.t.i.on in ed.uca.t.i.on fi.eld in th.e Uni.t.ed Sta.t.e.s 

of Am.e.rica, th.e a.utho.rs o.utlined innova.t.i.on cla.ss.ifica.t.i.on, hurdle.s to innova.t.i.on and 

offe.red ways to incre.a.se th.e ra.t.e and scale of transfo.rma.t.i.ons in th.e ed.uca.t.i.on syst.em 

which are innova.t.i.on-ba.sed. In an ext.ens.ive li.t.e.ra.ture revi.ew by th.e a.utho.r, i.t wa.s 

a.sse.r.t.ed tha.t ed.uca.t.i.on in th.e Uni.t.ed Sta.t.e of Am.e.rica ba.dly ne.eds effect.ive 
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innova.t.i.ons of scale which is capable of a.ss.ist.ing th.e co.untry’s ed.uca.t.i.on syst.em to 

prod.uce th.e ne.ed.ed high-qu.ali.ty le.arning o.utcom.e.s. I.t wa.s th.e ma.in focus of th.e study 

tha.t ed.uca.t.i.onal innova.t.i.ons sho.uld be on t.e.aching and le.arning in both th.e.o.ry and 

pract.ice, a.s well a.s on th.e le.arne.r, parents, communi.ty, soci.ety, and i.ts culture. Th.e 

a.utho.r also pos.i.ts tha.t applica.t.i.on of t.echnology requ.ire a solid th.e.o.ret.ical fo.unda.t.i.on 

ba.sed on purposeful, syst.emic re.se.arch, and a so.und pedag.ogy. One of th.e cri.t.ical are.a.s 

of re.se.arch and innova.t.i.on can be cost and t.im.e effici.ency of th.e le.arning.  Th.e revi.ew 

sugge.st.ed how to cre.a.t.e a ba.se fo.r large-scale innova.t.i.ons and th.e.ir implem.enta.t.i.on, 

incre.a.se effect.ivene.ss of t.echnology innova.t.i.ons in ed.uca.t.i.on, par.t.icularly online 

le.arning and ra.ise t.im.e and cost effici.ency of ed.uca.t.i.on. Innova.t.i.ons in ed.uca.t.i.on are 

regard.ed, along wi.th th.e ed.uca.t.i.on syst.em, wi.thin th.e cont.ext of a soci.etal supe.r syst.em 

d.emonstra.t.ing th.e.ir int.e.rrela.t.i.ons and int.e.rd.epend.enci.e.s a.t all levels. Ra.is.ing th.e 

qu.ali.ty and scale of innova.t.i.ons in ed.uca.t.i.on wi.ll pos.i.t.ively affect ed.uca.t.i.on i.tself and 

benefi.t th.e whole soci.ety (Se.rdyukov, 2017). 

2.2.3.7 Individualisation 

 Gene.rally, individ.u.alised t.e.aching is recognized to be an e.ssent.i.al re.sponse to 

a numbe.r of pedag.ogical challenge.s and problems currently discussed wi.th regard to 

th.e effect.ivene.ss of t.e.aching (Bray and McCla.skey, 2015). From th.e la.t.e 1990s, th.e 

not.i.on of individ.u.alisa.t.i.on ha.s becom.e a gu.iding principle fo.r ed.uca.t.i.onal refo.rm 

globally. Th.e concept of mod.e.rnizing global ed.uca.t.i.on highlights th.e ne.ed to ensure 

diffe.rent.i.a.t.i.on and individ.u.alisa.t.i.on by us.ing effect.ive t.e.aching m.ethods. 

Individ.u.alised le.arning is a m.ethod of t.e.aching, in which cont.ent, instruct.i.onal 

t.echnology and th.e pace of le.arning are ba.sed upon th.e abi.li.t.i.e.s and int.e.re.sts of e.ach 

le.arne.r.  

Th.e principle of individ.u.alised le.arning ha.s becom.e an impo.r.tant a.spect of 

t.e.aching any scho.ol subject. All le.arning is individ.u.al, and most impo.r.tantly, human 

spe.ech is individ.u.al a.s a prod.uct and a proce.ss of le.arning. Tha.t is why Stogni.eva 

(2015) canva.ssed fo.r th.e use of individ.u.aliza.t.i.on in langu.age t.e.aching. Th.e a.utho.r 

cont.ends tha.t spe.ech mot.iva.t.i.on is individ.u.al, i.e. diffe.rent pe.ople re.act to diffe.rent 

st.imuli in diffe.rent ways. Secondly, human spe.ech is individ.u.al in t.e.rms of cont.ent and 

m.e.aning, and in th.e way of expre.ss.ing tho.ughts and fo.rmula.t.ing id.e.a.s. Howeve.r, 

exist.ing re.so.urce ki.ts fo.r t.e.aching English, altho.ugh th.ey are well d.eveloped, suffe.r 

s.ignificant disa.dvantage.s. Th.ey are d.e.s.igned fo.r th.e ‘ave.rage’ stud.ent and cannot take 

into acco.unt individ.u.al charact.e.rist.ics of e.ach stud.ent le.arning a fo.re.ign langu.age.  
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Th.e.refo.re, th.e qu.e.st.i.on arise.s: Is i.t poss.ible to d.evelop supplem.entary 

ed.uca.t.i.onal to.ols, which wi.ll co.rre.spond to individ.u.al charact.e.rist.ics and th.e ne.eds of 

th.e stud.ents? If t.e.ach.e.rs can d.evelop and implem.ent extra tra.ining to.ols, which take 

into acco.unt th.e individ.u.al and pe.rsonal charact.e.rist.ics of stud.ents, such a.s th.e pace of 

progre.ss, th.e abi.li.t.i.e.s fo.r fo.re.ign langu.age acqu.is.i.t.i.on, poss.ible gaps in le.arning a 

fo.re.ign langu.age, a pe.rsonalized syst.em of instruct.i.on, th.e way tha.t t.e.aching is 

structured and managed, th.e le.arning proce.ss wi.ll proce.ed mo.re effect.ively. In th.e 

pape.r, i.t wa.s argu.ed tha.t providing stud.ents wi.th individ.u.alised le.arning re.so.urce.s wi.ll 

re.sult in th.e.ir act.ive par.t.icipa.t.i.on in th.e le.arning proce.ss, and contribut.e to th.e.ir 

prod.uct.ivi.ty wh.en le.arning a fo.re.ign langu.age.  

Individ.u.alised ed.uca.t.i.onal re.so.urce.s are d.e.scribed a.s effect.ive ed.uca.t.i.onal to.ol 

in unive.rs.i.t.i.e.s. Individ.u.alised ed.uca.t.i.onal re.so.urce.s are a speci.al type of tra.ining to.ol 

d.e.s.igned fo.r th.e individ.u.aliza.t.i.on and pe.rsonaliza.t.i.on of th.e le.arning proce.ss. To be 

effect.ive, stud.ent inna.t.e abi.li.t.i.e.s fo.r fo.re.ign langu.age acqu.is.i.t.i.on, th.e.ir le.arning 

stra.t.egi.e.s and th.e.ir pe.rsonali.ty in individ.u.al, pa.ir and gro.up wo.rk must all be taken 

into acco.unt.  

2.3 Empirical review 

 This sect.i.on focuse.s on revi.ewing th.e empirical li.t.e.ra.ture tha.t ha.s rela.t.i.onship 

wi.th th.e vari.able.s in this study. Th.e mo.ra.to.ri.um fo.r inclus.i.on is tha.t th.e ar.t.icle to be 

includ.ed h.e.re is empirical in na.ture. Th.e empirical cons.id.e.ra.t.i.on includ.e.s qu.ant.i.ta.t.ive, 

qu.ali.ta.t.ive, mixed o.r tri.angula.t.i.on m.ethod and li.t.e.ra.ture analys.is studi.e.s. Th.e 

inclus.i.on cri.t.e.ri.on fo.r th.e ar.t.icle.s to be cons.id.e.red fo.r revi.ewing is t.en ye.ars. 

Th.e.refo.re, ar.t.icle.s befo.re 2011 wi.ll be exclud.ed. Th.e oth.e.r just.ifica.t.i.on fo.r th.e 

exclus.i.on cri.t.e.ri.a is fo.r th.e ar.t.icle to an o.rdinary opini.on pape.r, ar.t.icle.s wi.tho.ut 

sci.ent.ific appro.ach and ar.t.icle.s wi.th d.efect.ive style.  

2.3.1 Teachers’ professional competence and students’ interest in Mathematics 

 Studi.e.s tha.t combined t.e.ach.e.rs’ profe.ss.i.onal compet.ence and stud.ents’ int.e.re.st 

in ma.th.ema.t.ics is limi.t.ed. Howeve.r, th.e.re are few who have combined th.e vari.able.s 

sparingly. Fo.r example, Bonghanoy, et al., (2019) pos.i.t tha.t profe.ss.i.onal compet.ence 

in ma.th.ema.t.ics in Phi.lippine.s sho.uld be improved upon so a.s to a.sce.r.ta.in improvem.ent 

in int.e.re.st in ma.th.ema.t.ics among th.e stud.ents. Th.e a.utho.rs introd.uced and just.ifi.ed th.e 

study ba.sed on th.e compla.ints from th.e par.t of th.e t.e.ach.e.rs tha.t most of th.e.ir tra.ining 

programm.e.s in t.e.aching ma.th.ema.t.ics have not be.en fully be.ing put into use d.u.e to 
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re.a.sons allud.ed to re.structure in th.e.ir use of pedag.ogical id.e.a.s, plan of instruct.i.on, and 

ma.t.e.ri.als and complexi.ty in th.e new t.e.aching expe.ri.ence. 

 Th.e a.utho.rs ut.i.lised th.e da.ta ga.th.e.red qu.ali.ta.t.ively from focus gro.up 

discuss.i.on and int.e.rvi.ew of key info.rmants which we.re thre.e unive.rs.i.ty re.se.arch.e.rs, 

twenty-e.ight secondary scho.ol ma.th.ema.t.ics t.e.ach.e.rs and two hundred and fifty 

stud.ents. Repo.r.ts id.ent.ifi.ed tha.t th.e t.e.ach.e.rs and stud.ents cla.im.ed tha.t lack of self and 

environm.ental und.e.rstanding happens to be th.e prevalent issu.e.s le.a.ding to th.e 

behavi.o.ur of th.e stud.ents in cogni.t.i.on and le.arning of ma.th.ema.t.ics. Th.e a.utho.rs th.ence 

a.dvised tha.t by applying transfo.rma.t.ive ed.uca.t.i.on stra.t.egi.e.s in th.e cla.ssro.om, 

improving stud.ents’ int.e.re.st and maximis.ing th.e.ir par.t.icipa.t.i.on in cla.ssro.om act.ivi.t.i.e.s 

wi.ll be a.tta.ined.   

 Equ.ally, J.o.ube.r.t, et al., (2012) argu.ed thro.ugh a m.eta-analys.is of th.e li.t.e.ra.ture 

tha.t if t.e.ach.e.rs of ma.th.ema.t.ics are ma.d.e to thro.ugh profe.ss.i.onal compet.ence 

programm.e.s, th.e dwindling int.e.re.st of stud.ents in ma.th.ema.t.ics wi.ll be incre.a.sed. 

Cont.inuo.us Profe.ss.i.onal D.evelopm.ent (CPD) fo.r ma.th.ema.t.ics t.e.ach.e.rs, acco.rding to 

th.e revi.ewed li.t.e.ra.ture in th.e study of J.o.ube.r.t, et al., (2012) we.re repo.r.t.ed to have 

acco.unt.ed fo.r effect.ive int.e.re.st stud.ents is having in ma.th.ema.t.ics. In th.e study, th.e 

a.utho.r fo.und tha.t an in-d.epth und.e.rstanding of th.e know.ledge of ma.th.ema.t.ics by 

individ.u.al t.e.ach.e.rs’ ini.t.i.a.t.e.s in stud.ents th.e a.tt.i.tud.e of lo.oking fo.rward to becoming 

ma.th.ema.t.ici.ans in future. Thus, re.sponse.s of individ.u.al t.e.ach.e.rs to th.e.ir CPD d.evelop 

stud.ents’ int.e.re.st in ma.th.ema.t.ics. Th.e study used an analyt.ical fram.ewo.rk to pe.ruse 

li.t.e.ra.ture to arrive a.t th.e conclus.i.on tha.t CPD contribut.e.s to stud.ents’ int.e.re.st in 

ma.th.ema.t.ics. 

 Yeh, et al., (2019) cla.im.ed tha.t in most elem.entary ma.th.ema.t.ics cla.ssro.oms in 

Ta.iwan, convent.i.onal t.e.ach.e.r-led instruct.i.on rema.ins dominant. Howeve.r, th.e 

s.i.tu.a.t.i.on ha.s ma.d.e i.t difficult fo.r th.e ma.th.ema.t.ics t.e.ach.e.rs to rarely be.ing able to take 

care of all stud.ents. Th.e condi.t.i.on, acco.rding to th.e re.se.arch.e.rs, ha.s ma.d.e stud.ents to 

always lag in ma.th.ema.t.ics cla.ss, achi.evem.ent and int.e.re.st which we.re re.spons.ible fo.r 

why most stud.ents eventu.ally gave up ma.th.ema.t.ics le.arning. In fact, stud.ents in Ta.iwan 

gene.rally have lowe.r int.e.re.st in le.arning ma.th.ema.t.ics compared to many oth.e.r 

regi.ons/co.untri.e.s. Fo.r this re.a.son, th.e study focused on enhancing stud.ents’ 

achi.evem.ent in ma.th.ema.t.ics and int.e.re.st s.ince th.ey are th.e two maj.o.r problems, 

e.speci.ally fo.r those low-achi.eving stud.ents. Th.e study d.e.scribed how a gam.e-ba.sed 

le.arning environm.ent called Ma.th-Island wa.s d.e.s.igned inco.rpo.ra.t.ing th.e m.echanisms 



  

59 
 

of a construct.i.on managem.ent gam.e into th.e know.ledge maps of th.e elem.entary 

ma.th.ema.t.ics curriculum. Th.e study expe.rim.ent.ed wi.th 215 elem.entary stud.ents fo.r 

2 ye.ars, from gra.d.e 2 to gra.d.e 3. In th.e expe.rim.ent, plus th.e t.e.ach.e.r-led instruct.i.on in 

th.e cla.ssro.om, stud.ents we.re focused to le.arning ma.th.ema.t.ics wi.th Ma.th-Island us.ing 

th.e.ir own tablets a.t hom.e and scho.ol. I.t wa.s fo.und tha.t th.e.re wa.s an improvem.ent in 

stud.ents’ ma.th.ema.t.ics achi.evem.ent, e.speci.ally in th.e wo.rd problems and calcula.t.i.on. 

Mo.re.ove.r, th.e achi.evem.ents of low-achi.eving stud.ents in th.e expe.rim.ental scho.ol 

o.utpe.rfo.rm.ed th.e low-achi.eving stud.ents in th.e control scho.ol (a control gro.up in 

anoth.e.r scho.ol) in wo.rd problems. Mo.re.ove.r, both th.e low-achi.eving stud.ents and th.e 

high-achi.eving stud.ents in th.e expe.rim.ental scho.ol ma.inta.ined a ra.th.e.r high level of 

int.e.re.st in ma.th.ema.t.ics and in th.e syst.em. 

 Also, in 2019, rela.t.i.onship betwe.en ma.th.ema.t.ics pe.rfo.rmance and int.e.re.st in a 

t.echnology-le.arning cont.ext in Malays.i.a wa.s e.stablish.ed by (Wong and Wong, 2019). 

I.t wa.s th.e ini.t.i.al a.im of th.e study to be preliminari.ly examining th.e poss.ibi.li.ty of 

int.e.re.st in ma.th.ema.t.ics among stud.ents le.a.ding to pe.rfo.rmance. Th.e Ma.th.ema.t.ics 

Int.e.re.st Invento.ry wa.s a.dminist.e.red to 40 stud.ents to m.e.a.sure stud.ents’ int.e.re.st 

towards ma.th.ema.t.ics, whi.le a ma.th.ema.t.ics t.e.st wa.s used to m.e.a.sure stud.ents’ 

ma.th.ema.t.ics pe.rfo.rmance. Re.sults of th.e d.e.script.ive sta.t.ist.ical analyse.s reve.aled tha.t 

th.e stud.ents we.re rela.t.ively int.e.re.st.ed in ma.th.ema.t.ics. Co.rrela.t.i.onal analyse.s showed 

tha.t int.e.re.st wa.s not s.ignificantly co.rrela.t.ed to ma.th.ema.t.ics pe.rfo.rmance among th.e 

stud.ents. Neve.r.th.ele.ss, a s.ignificant rela.t.i.onship betwe.en int.e.re.st and ma.th.ema.t.ics 

pe.rfo.rmance wa.s fo.und among stud.ents who ha.d lowe.r ma.th.ema.t.ics pe.rfo.rmance. Th.e 

findings of th.e study po.int.ed to th.e impo.r.tance of igni.t.ing int.e.re.st among stud.ents wi.th 

lowe.r ma.th.ema.t.ics pe.rfo.rmance given i.ts strong link to ma.th.ema.t.ics pe.rfo.rmance. Th.e 

Int.e.re.st-Driven Cre.a.to.r th.e.o.ry se.rved a.s an ancho.r in th.e th.e.o.ret.ical fram.ewo.rk of th.e 

study and i.t wa.s discussed wi.thin th.e cont.ext of ma.th.ema.t.ics le.arning. 

 Anigbo and Idig.o, (2016) studi.ed th.e facto.rs mi.li.ta.t.ing aga.inst Seni.o.r 

Secondary Scho.ol Stud.ents' Ma.th.ema.t.ics int.e.re.st. Th.e vari.able.s are und.e.rstudy facto.r, 

ed.uca.to.r facto.r, g.ove.rnm.ent facto.r, infra.structural issu.e, instruct.i.onal proced.ure, cla.ss 

s.ize and ari.thm.et.ic une.a.s.ine.ss. Two principle instrum.ents (FA.SMRI and MA.THRET) 

d.eveloped and face-approved we.re regula.t.ed to 210 Seni.o.r Opt.i.onal Scho.ol one (SS.I) 

Stud.ents in th.e five chose g.ove.rnm.ent fund.ed scho.ols in Enugu and Obollo fo.r 

Ed.uca.t.i.on zone.s in Enugu Sta.t.e. Th.e d.ependabi.li.ty co.effici.ent fo.r FA.SMRI is 0.83 

and 0.89 fo.r MA.THRET ut.i.lizing Spli.t-Half and KR-20/21 m.ethodology individ.u.ally. 



  

60 
 

Th.e info.rma.t.i.on ga.th.e.red wa.s inve.st.iga.t.ed ut.i.lizing Pe.arson Prod.uct-second 

connect.i.on m.e.a.surem.ent and vari.o.us examina.t.i.on proced.ure.s. Re.sults showed tha.t th.e 

seven elem.ents we.re powe.rful in fo.re.se.e.ing a.uxi.li.ary scho.ol und.e.rstudi.e.s' revenu.e to 

le.arn ma.th.ema.t.ics. All th.e mo.re thus, instructo.r facto.r, und.e.rstudy facto.r, instruct.i.onal 

proced.ure, Ma.th.ema.t.ics t.ens.i.on and infra.structural issu.e connect empha.t.ically wi.th 

th.e subo.rdina.t.e m.e.a.sure, whi.le cla.ss s.ize and g.ove.rnm.ent facto.r co.rre.spond a.dve.rsely 

wi.th th.e subo.rdina.t.e m.e.a.sure. On th.e oth.e.r hand, th.e seven components have cri.t.ical 

rela.t.ive consequ.ence.s fo.r ma.th.ema.t.ics int.e.re.st. I.t is sugge.st.ed tha.t a.dministra.t.i.on 

o.ught to arrange supplem.ental cla.sse.s fo.r sci.ence ed.uca.to.rs oft.en from which 

instructo.rs can be o.utfi.tt.ed wi.th diffe.rent in und.e.rlying t.echniqu.e.s wi.th which th.ey can 

use to tra.in und.e.rstudi.e.s vi.ably to upgra.d.e th.e.ir a.dvantage fo.r sci.ence le.arning. 

 Azmidar, et al. (2017) affirm.ed tha.t studi.e.s have indica.t.ed tha.t ma.th.ema.t.ics 

int.e.re.st in stud.ents is st.i.ll low and most of th.e stud.ents have th.e pe.rcept.i.on tha.t 

ma.th.ema.t.ics is a difficult subject, not a ve.ry pract.ical and conta.ins num.e.ro.us abstract 

th.e.o.rems tha.t are ve.ry hard to und.e.rstand. I.t wa.s also a.dd.ed tha.t th.e t.e.aching style and 

le.arning proce.ss used wa.s m.echanist.ic which did not put into cons.id.e.ra.t.i.on th.e 

stud.ents' ne.eds. Le.arning is mo.re known a.s th.e proce.ss of transfe.rring th.e know.ledge 

to th.e stud.ents. I.t wa.s sugge.st.ed tha.t stud.ents sho.uld be allow to construct th.e.ir own 

know.ledge wi.th th.e m.ental and phys.ical reflect.i.on tha.t is done by act.ivi.ty in th.e new 

know.ledge. Th.e ar.t.icle which wa.s a li.t.e.ra.ture analys.is wa.s purposed to examine th.e 

Concret.e-Picto.ri.al-Abstract appro.ach, th.e.o.ret.ically, to improve ma.th.ema.t.ics int.e.re.st 

in stud.ents. I.t wa.s conclud.ed tha.t th.e Concret.e-Picto.ri.al-Abstract appro.ach sho.uld be 

ut.i.lized a.s an alt.e.rna.t.ive to improve ma.th.ema.t.ics int.e.re.st in stud.ents. 

 Th.e purpose of study by Anwar, et al., (2019) wa.s to d.evelop a mult.im.edi.a 

le.arning tha.t is ba.sed on Spring Pre.sent.e.r which wa.s cre.a.t.ed to incre.a.se stud.ents' 

int.e.re.st in le.arning ma.th.ema.t.ics. This study wa.s ba.sed on th.e A.DDI.E d.evelopm.ent 

mod.el tha.t cons.ist a five-stage proced.ure of analys.is, d.e.s.ign, d.evelopm.ent, 

implem.enta.t.i.on, and evalu.a.t.i.on. Th.e d.e.script.ive qu.ant.i.ta.t.ive da.ta analys.is t.echniqu.e 

wa.s used. Th.e re.sults showed tha.t th.e int.e.ract.ive ma.th.ema.t.ics mult.im.edi.a le.arning 

ba.sed on Spring Pre.sent.e.r ha.s fulfi.lled th.e requ.irem.ents to be cons.id.e.red fe.a.s.ible to 

be used in th.e le.arning proce.ss and is fe.a.s.ible to be used a.s le.arning suppo.r.t m.edi.a to 

incre.a.se stud.ents' int.e.re.st in le.arning thro.ugh vari.ed le.arning act.ivi.t.i.e.s. 

 In a study tha.t d.e.scribed th.e int.e.re.st of stud.ents in le.arning ma.th.ema.t.ics aft.e.r 

expos.ing th.em to a tra.di.t.i.onal gam.e gu.id.e bo.ok wi.th th.e select.i.on of subjects who have 
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low int.e.re.st in le.arning ma.th.ema.t.ics. Th.e re.se.arch used a d.e.script.ive fo.rm wi.th a 

qu.ali.ta.t.ive appro.ach. Th.e da.ta from th.e re.se.arch we.re th.e stud.ents’ int.e.re.st in le.arning. 

Th.e object of th.e study includ.ed stud.ents of cla.ss VIII SMP. Th.e da.ta collect.i.on 

t.echniqu.e.s used wa.s qu.e.st.i.onna.ire.s and int.e.rvi.ews a.s da.ta re.info.rcem.ent from th.e 

qu.e.st.i.onna.ire re.sults. Th.e re.sults of this study indica.t.ed tha.t th.e use of tra.di.t.i.onal gam.e 

gu.id.ebo.oks in ma.th.ema.t.ics le.arning wa.s ve.ry effect.ive a.s se.en from th.e re.sults of th.e 

qu.e.st.i.onna.ire on stud.ent int.e.re.st in le.arning wh.e.re male stud.ents’ int.e.re.st in le.arning 

incre.a.se.s by 79%, whi.le fo.r female stud.ents i.t incre.a.se.s by 82%, and is strength.ened 

by th.e re.sults of int.e.rvi.ews which reve.aled tha.t most stud.ents we.re happy wi.th th.e use 

of tra.di.t.i.onal gam.e gu.id.ebo.oks and gave pos.i.t.ive re.sponse.s to ma.th.ema.t.ics le.arning 

(Indrawa.t.i, 2021). 

 To connect soci.al ma.th.ema.t.ics wi.th th.e d.evelopm.ent of local wisdom-ba.sed 

le.arning m.edi.a wi.th Prezi applica.t.i.ons, Cho.irudin, (2021), cond.uct.ed a pa.th-analys.is 

study wi.th th.e a.im study to cre.a.t.e and d.evelop local wisdom-ba.sed le.arning m.edi.a wi.th 

Prezi applica.t.i.ons in Soci.al Ari.thm.et.ic Ma.t.e.ri.als. Th.e study which is a type of re.se.arch 

in th.e Re.se.arch and D.evelopm.ent (RND) ca.t.eg.o.ry, us.ing d.evelopm.ent st.eps and which 

ha.s be.en transfo.rm.ed. Th.e d.evelopm.ent st.eps we.re limi.t.ed to s.ix st.eps. Among which 

we.re re.sults of ne.ed analys.is, problem id.ent.ifica.t.i.on and da.ta collect.i.on, prod.uct 

d.e.s.ign re.sults, d.e.s.ign prod.uct valida.t.i.on, d.e.s.ign revis.i.on re.sults (Ini.t.i.al Prod.uct), 

small gro.up tri.al and fi.eld tri.als (Large Gro.up Tri.al). Local wisdom-ba.sed le.arning 

m.edi.a wa.s d.eveloped wi.th th.e applica.t.i.on of Prezi on soci.al ma.th.ema.t.ics ma.t.e.ri.al to 

collect.ing da.ta on local wisdom on th.e liveliho.od of Buminabung re.s.id.ents by taking 

docum.enta.t.i.on in th.e fo.rm of photos and info.rma.t.i.on rela.t.ed to th.e local wisdom put 

th.em on th.e slid.e Prezi.  

Th.e d.evelopm.ent of local wisdom-ba.sed le.arning m.edi.a wi.th th.e applica.t.i.on of 

Prezi on soci.al ma.th.ema.t.ics ma.t.e.ri.al wa.s fo.und to be fe.a.s.ible to use in le.arning. Th.e 

a.sse.ssm.ent of ma.t.e.ri.al expe.r.ts and m.edi.a expe.r.ts wi.th an a.sse.ssm.ent of 80% in th.e 

fe.a.s.ible ca.t.eg.o.ry and 91% in th.e ve.ry fe.a.s.ible ca.t.eg.o.ry. Th.e re.sults of th.e tri.als carri.ed 

o.ut we.re small gro.up tri.als in cla.ss VII A wi.th a fe.a.s.ibi.li.ty pe.rcentage of 76% in th.e 

fe.a.s.ible ca.t.eg.o.ry. In th.e fi.eld tri.als cond.uct.ed by cla.ss VII AMTs Ma’arif 05 

Buminabung, th.e pe.rcentage wa.s 79% in th.e fe.a.s.ible ca.t.eg.o.ry. 

In secondary scho.ols in th.e Fako divis.i.on of Cam.e.ron, Lawye.r (2019) 

re.se.arch.ed how t.e.ach.e.rs' compet.ence affect.ed stud.ents' int.e.re.st in sci.ence. Th.e study's 

g.o.als we.re to d.et.e.rmine how instructo.rs' know.ledge of th.e ma.t.e.ri.al th.ey we.re to t.e.ach 
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affect.ed stud.ents' int.e.re.st in sci.ence and th.e connect.i.on betwe.en t.e.ach.e.rs' prepara.t.i.on 

and compet.ency and stud.ents' int.e.re.st in sci.ence. All s.ixth-gra.d.e stud.ents and t.e.ach.e.rs 

a.t public, confe.ss.i.onal, and lay priva.t.e scho.ols we.re th.e focus of th.e study. Th.e da.ta 

wa.s ga.th.e.red us.ing a standardized qu.e.st.i.onna.ire. 341 re.spond.ents ma.d.e up th.e sample, 

who we.re chosen by stra.ightfo.rward random and purposeful sampling m.ethods. Wi.th 

th.e use of th.e Sta.t.ist.ical Package fo.r Soci.al Sci.ence.s, th.e acqu.ired da.ta we.re examined 

us.ing th.e Pe.arson Prod.uct Mom.ent Co.rrela.t.i.on analys.is (SPSS). Th.e re.sults indica.t.e 

tha.t t.e.ach.e.rs' subject-ma.tt.e.r compet.ence gre.a.tly influ.ence.s stud.ents' int.e.re.st in th.e 

subject (xy=0.224) and tha.t th.e.re is a cons.id.e.rable a.ssoci.a.t.i.on betwe.en t.e.ach.e.rs' 

know.ledge and compet.ency (xy=0.214), which is strongly co.rrela.t.ed wi.th stud.ents' 

int.e.re.st. Ba.sed on th.e.se findings, i.t is a.dvised tha.t cla.ssro.om t.e.ach.e.rs empha.s.ize 

ma.st.e.ry of th.e subject ma.tt.e.r be.ing ta.ught; th.ey sho.uld also empha.s.ize le.arne.r int.e.re.st 

a.s a cruci.al component of t.e.ach.e.r compet.ence; individ.u.als wi.th ed.uca.t.i.onal 

achi.evem.ents sho.uld be requ.ired to take t.e.ach.e.r ed.uca.t.i.on co.urse.s tha.t wi.ll give th.em 

pedag.ogical cont.ent know.ledge. 

In th.e.ir 2019 study, Fa.uth, D.ecristan, D.ecke.r, Büttne.r, Hardy, Kli.em.e, and 

Kunt.e.r lo.ok a.t th.e connect.i.ons betwe.en elem.entary sci.ence ed.uca.t.i.on stud.ent re.sults 

and t.e.ach.e.r compet.ence. Acco.rding to th.e findings, t.e.ach.e.r compet.ency (including 

pedag.ogical subject und.e.rstanding, self-efficacy, and t.e.aching exci.t.em.ent) wa.s 

strongly co.rrela.t.ed wi.th stud.ents' int.e.re.st, wh.e.re.a.s self-efficacy wa.s pos.i.t.ively 

co.rrela.t.ed wi.th stud.ent achi.evem.ent. Th.e.se a.ssoci.a.t.i.ons we.re m.edi.a.t.ed by thre.e 

a.spects of t.e.aching qu.ali.ty (cogni.t.ive act.iva.t.i.on, suppo.r.t.ive a.tmosph.e.re, and 

cla.ssro.om managem.ent), which spe.ak to th.e actu.al t.e.ach.e.r-stud.ent int.e.ract.i.ons in th.e 

cla.ssro.om. Th.e.se findings sh.ed light on th.e m.echanics und.e.rlying how t.e.ach.e.rs affect 

stud.ent pe.rfo.rmance. 

I.t is evid.ent from th.e fo.reg.o.ing tha.t stud.ents' int.e.re.st in sci.ence is s.ignificantly 

influ.enced by t.e.ach.e.rs' compet.ency. Th.e t.e.ach.e.r's tra.ining and subject ma.tt.e.r 

compet.ence we.re given par.t.icular cons.id.e.ra.t.i.on. I.t must be acknow.ledged tha.t 

t.e.ach.e.rs le.arn th.e.ir subject ma.tt.e.r thro.ugh fo.rmal ed.uca.t.i.on and tha.t th.e combina.t.i.on 

of th.e.ir abi.li.ty to t.e.ach well and th.e.ir pedag.ogic topic und.e.rstanding cre.a.t.e.s a 

compet.ent t.e.ach.e.r. I.t sho.uld be highlight.ed tha.t pedag.ogical topic know.ledge and 

subject ma.tt.e.r expe.r.t.ise are not eve.rything. Given th.e frequ.ently abstract na.ture of 

le.arning sci.ence.s, a le.arne.r's int.e.re.st in those subjects is e.ssent.i.al. A.s a re.sult, th.e 
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impo.r.tance of th.e t.e.ach.e.r's role in inspiring stud.ents and ensuring tha.t th.e.ir int.e.re.st 

d.evelops and is ma.inta.ined cannot be ove.rsta.t.ed. 

2.3.2 Teachers’ professional competence and students’ achievement in 

Mathematics 

 Studi.e.s abo.und abo.ut how th.e profe.ss.i.onal compet.ence of t.e.ach.e.rs can have 

effect on stud.ents’ achi.evem.ent in ma.th.ema.t.ics wi.th almost all th.e studi.e.s pos.i.t.ive 

a.ssoci.a.t.i.on, rela.t.i.onship, and connect.i.on. In a study by McM.e.eking, O.rs.i, and Cobb, 

(2012), th.e a.utho.rs so.ught to find o.ut if achi.evem.ent in ma.th.ema.t.ics of middle scho.ol 

stud.ents can be affect.ed by th.e type of profe.ss.i.onal compet.ence programm.e offe.red to 

t.e.ach.e.rs. Th.e study includ.ed a total of one hundred and twenty-e.ight (128) middle 

scho.ol ma.th.ema.t.ic t.e.ach.e.rs from Colo.ra.do in th.e Uni.t.ed Sta.t.e.s of Am.e.rica who we.re 

randomly select.ed thro.ugh a ballot.ing syst.em. In th.e qu.a.s.i-expe.rim.ental study 

re.se.arch, th.e t.e.ach.e.rs we.re taken thro.ugh a profe.ss.i.onal d.evelopm.ent sequ.ence of 

cont.ent-o.ri.ent.ed summ.e.r co.urse.s and pedag.ogy-o.ri.ent.ed structured follow-up 

expe.ri.ence.s d.uring th.e subsequ.ent aca.d.emic ye.ar aft.e.r which th.e.ir t.e.aching stra.t.egi.e.s 

we.re m.e.a.sured on stud.ents us.ing th.e sta.t.e of Colo.ra.do’s ma.th.ema.t.ics t.e.st re.sult of th.e 

stud.ents th.ey tho.ught. This wa.s achi.eved by comparing th.e o.utcom.e of t.e.ach.e.rs who 

did not par.t.icipa.t.e in th.e tra.ining wi.th those who did. Re.sults showed those stud.ents’ 

odds of achi.eving a sco.re of Profici.ent o.r bett.e.r incre.a.sed wi.th t.e.ach.e.r par.t.icipa.t.i.on in 

th.e profe.ss.i.onal d.evelopm.ent programm.e. 

 Also, in a PhD study by Parish (2013), th.e.re wa.s an affirma.t.i.on tha.t t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence ha.s an impact on stud.ents’ aca.d.emic achi.evem.ent in 

ma.th.ema.t.ics. Th.e study which explo.red th.e t.e.ach.e.rs’ profe.ss.i.onal compet.ence impact 

on achi.evem.ent of stud.ents in ma.th.ema.t.ics ga.th.e.red i.ts popula.t.i.on from third, fo.ur.th 

and fifth gra.d.e.s ma.th.ema.t.ics t.e.ach.e.rs totally two hundred and s.ixty (260). T.e.ach.e.r 

par.t.icipa.t.i.on in profe.ss.i.onal compet.ence co.urse.s wa.s collect.ed fo.r curriculum, 

instruct.i.on, diffe.rent.i.a.t.i.on, a.sse.ssm.ent, t.echnology int.egra.t.i.on, and cont.inuo.us 

improvem.ent credi.t type.s. Achi.evem.ent da.ta fo.r 8,454 stud.ents wa.s used: 2,883 in 3rd 

gra.d.e, 2,752 in 4th gra.d.e, and 2,819 in 5th gra.d.e. Th.e d.epend.ent vari.able of stud.ent 

achi.evem.ent wa.s dichotomized a.t th.e m.edi.an: half of th.e stud.ent par.t.icipants sco.red 

above th.e m.edi.an and half of th.e stud.ents sco.red a.t and below th.e m.edi.an. A se.ri.e.s of 

logist.ic regre.ss.i.on mod.els we.re fi.t to th.e da.ta tha.t includ.ed examining all ma.in effects 

and int.e.ract.i.on t.e.rms among all vari.able.s to d.et.e.rmine th.e be.st fi.tt.ing mod.el. Th.e 

re.sults of this study indica.t.e tha.t fo.r 4th gra.d.e sci.ence, t.e.ach.e.r profe.ss.i.onal 
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compet.ence par.t.icipa.t.i.on in curriculum, instruct.i.on, and diffe.rent.i.a.t.i.on credi.t strands 

incre.a.sed th.e chance.s fo.r stud.ents to sco.re above th.e district m.edi.an on CBA.s. Th.e 

large.r numbe.r of profe.ss.i.onal d.evelopm.ent ho.urs in a vari.ety of credi.t strands ha.d a 

nega.t.ive impact on stud.ent achi.evem.ent in 4th gra.d.e sci.ence. In 5th gra.d.e sci.ence, th.e 

stud.ents whose t.e.ach.e.r spent mo.re ho.urs in profe.ss.i.onal le.arning fo.r cont.inuo.us 

improvem.ent ha.d an incre.a.sed likeliho.od of sco.ring above th.e district m.edi.an on 

CBA.s.  

 Polly, McGe.e, Wang, Mar.t.in, Lambe.r.t, and Pugale.e (2015) linked profe.ss.i.onal 

compet.ence of t.e.ach.e.r wi.th th.e.ir t.e.aching o.utcom.e on stud.ents’ achi.evem.ent in 

ma.th.ema.t.ics. Th.e study which wa.s a survey used qu.e.st.i.onna.ire da.ta to d.et.e.rmine th.e 

rela.t.i.onships amongst th.e vari.able.s, tho.ugh obse.rva.t.i.on t.echniqu.e wa.s equ.ally 

d.eployed to a.sce.r.ta.in how influ.ent.i.al is th.e thre.e-ye.ar long par.t.icipa.t.i.on of t.e.ach.e.rs in 

a le.arne.r-cent.e.red ma.th.ema.t.ics t.e.ach.e.rs’ compet.ence programm.e in coho.r.ts. A mult.i-

level da.ta analyse.s tha.t wa.s cond.uct.ed affirm.ed th.e e.arli.e.r a.ssumpt.i.on tha.t tha.t th.e 

cont.ent know.ledge of th.e ma.th.ema.t.ics t.e.ach.e.rs brings abo.ut change.s in th.e.ir t.e.aching 

pract.ice.s which both ha.d sta.t.ist.ically s.ignificant effects on stud.ent achi.evem.ent. Th.e 

study a.dvanced th.e know.ledge ba.se on th.e influ.ence of cont.ent know.ledge and 

t.e.ach.e.rs’ beli.efs on stud.ent achi.evem.ent. 

 In a s.imi.lar fo.rma.t, Jacob, Hi.ll and Co.rey (2017) studi.ed th.e t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence programm.e.r’s impact on th.e.ir know.ledge of t.e.aching 

ma.th.ema.t.ics, instruct.i.on and achi.evem.ent of stud.ents th.ey t.e.ach. Th.e study is a m.eta-

analys.is of a thre.e-ye.ar evalu.a.t.i.on of a ma.th.ema.t.ics profe.ss.i.onal compet.ence 

programm.e offe.red to t.e.ach.e.rs on comm.e.rci.al ba.s.is which have be.en fo.und to be well-

d.eveloped fo.r improving th.e know.ledge of ma.th.ema.t.ics by t.e.ach.e.rs. Th.e ma.th.ema.t.ics 

profe.ss.i.onal d.evelopm.ent programm.e fo.r th.e t.e.ach.e.rs wa.s bu.i.lt on fo.ur indice.s of 

h.elping th.e ma.th.ema.t.ics t.e.ach.e.rs to le.arn mo.re abo.ut ma.th.ema.t.ics, und.e.rstanding 

how ma.th.ema.t.ics is le.arned by th.e stud.ents, us.ing fo.rma.t.ive m.ethod of a.sse.ssm.ent to 

d.evelop th.e ne.ed of specific stud.ents in t.e.rms of wha.t th.ey o.r do not know, and 

d.eveloping effect.ive instruct.i.onal stra.t.egi.e.s which wi.ll a.ss.ist stud.ent sol.ve 

ma.th.ema.t.ics problems. Th.e.re we.re one hundred and five (105) 4th and 5th gra.d.e.s in 19 

low-incom.e scho.ol t.e.ach.e.rs who par.t.icipa.t.ed in th.e study who we.re select.ed us.ing 

mult.i-stage sampling proced.ure. Th.e select.ed t.e.ach.e.rs went thro.ugh th.e tra.ining 

programm.e in a we.eklong summ.e.r scho.ol tha.t is in charge of th.e tra.ining, whi.le a 

control gro.up refe.rred to a.s bus.ine.ss-a.s-usu.al gro.up we.re left alone. A pos.i.t.ive 
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co.rrela.t.i.on wa.s repo.r.t.ed wi.th an evid.ence of pos.i.t.ive impacts on t.e.ach.e.rs' 

ma.th.ema.t.ical know.ledge fo.r t.e.aching, and on instruct.i.onal pract.ice and stud.ent 

o.utcom.e.s in ma.th.ema.t.ics wh.en compared wi.th th.e oth.e.rs tha.t we.re ta.ught by th.e 

t.e.ach.e.rs wi.tho.ut th.e tra.ining. 

 Equ.ally in th.e sam.e ye.ar, ma.th.ema.t.ics achi.evem.ent of stud.ents wa.s connect.ed 

wi.th t.e.ach.e.rs’ profe.ss.i.onal compet.ence in a longi.tudinal study spanning fo.ur ye.ars by 

Kutaka, Smi.th, Albano, Edwards, Ren, Be.a.tt.i.e, Lewis, H.e.a.ton, and Stro.up (2017). Th.e 

ma.in a.im of th.e study wa.s to a.sce.r.ta.in if t.e.ach.e.rs who went thro.ugh a profe.ss.i.onal 

compet.ence us.ing primari.ly ma.th, a software d.eveloped to tra.in in-se.rvice ma.th.ema.t.ics 

t.e.ach.e.rs, wi.ll have effect on th.e o.utcom.e.s of pe.rfo.rmance by th.e.ir stud.ents. Th.e 

le.arne.rs’ focuse.s in th.e study we.re th.e kind.e.rgar.t.en pupi.ls in th.e third gra.d.e. Two sets 

of da.ta ga.th.e.ring stage.s we.re a.tta.ined. In th.e first stage of th.e analys.is, th.e t.e.ach.e.rs’ 

know.ledge of ma.th.ema.t.ics aft.e.r g.o.ing th.e tra.ining, th.e.ir a.tt.i.tud.e.s towards th.e le.arning 

of ma.th.ema.t.ics and th.e.ir beli.efs abo.ut t.e.aching and le.arning of ma.th.ema.t.ics we.re 

repo.r.t.ed to be rela.t.ively surpa.ss.ing th.e comparison gro.up. Th.e pupi.ls we.re fo.und to 

bett.e.r pe.rfo.rm in ma.th.ema.t.ical act.ivi.t.i.e.s such a.s numbe.rs and ope.ra.t.i.ons and we.re 

equ.ally fo.und to have d.eveloped pos.i.t.ive a.tt.i.tud.e.s to le.arning ma.th.ema.t.ics a.s well a.s 

enj.oying stud.ent-cent.e.red t.e.aching appro.ach.e.s. In th.e second stage of th.e analys.is, th.e 

study repo.r.t.ed tha.t th.e stud.ents showed mo.re rela.t.ive achi.evem.ents in ma.th.ema.t.ics in 

th.e next summ.e.r aft.e.r th.e first t.e.st mo.re than those in th.e control gro.up. I.t conclud.ed 

tha.t th.e.re wa.s a small but pos.i.t.ive effect of par.t.icipa.t.i.on in Primari.ly Ma.th on stud.ent 

ma.th.ema.t.ics achi.evem.ent. 

 Howeve.r, in china, th.e impact of t.e.ach.e.r profe.ss.i.onal compet.ence on stud.ents’ 

achi.evem.ent in ma.th.ema.t.ics in Rural China wa.s so.ught (Lu, Loyalka, Shi, Chang, Li.u, 

and Rozelle, 2017) fo.und to be nega.t.ively co.rrela.t.ed. Th.e a.utho.rs cla.im.ed tha.t th.e 

re.a.son fo.r th.e study wa.s st.emm.ed from th.e fact tha.t s.ignificant gap have be.en 

e.stablish.ed betwe.en achi.evem.ent in ma.th.ema.t.ics by stud.ents in th.e rural china a.s 

compared to th.e.ir co.unt.e.rpar.ts in th.e urban regi.on. Th.e.refo.re, in o.rd.e.r to close th.e gap, 

policy make.rs in China’s ed.uca.t.i.on syst.em bro.ught up tra.ining programm.e.s fo.r th.e in-

se.rvice ma.th.ema.t.ic t.e.ach.e.rs in th.e rural are.a.s wi.th th.e mind to upgra.d.e th.e.ir 

ma.th.ema.t.ics know.ledge and t.e.aching ski.lls. Th.e a.utho.r th.ence d.ecid.ed to a.sce.r.ta.in if 

th.e na.t.i.onal t.e.ach.e.r tra.ining programm.e fo.r ma.th.ema.t.ics t.e.ach.e.rs ha.s yi.eld.ed th.e 

d.e.s.ired o.utcom.e in o.rd.e.r to just.ify th.e bi.lli.ons of dollars expend.ed fo.r th.e programm.e. 

Us.ing da.ta from e.ighty-fo.ur t.e.ach.e.rs and thre.e tho.usand and s.ixty-s.ix stud.ents 
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randomly select.ed fo.r th.e study, th.e a.utho.rs repo.r.t.ed tha.t th.e.re wa.s minimum influ.ence 

of th.e tra.ining on th.e stud.ents’ achi.evem.ent in ma.th.ema.t.ics. Tho.ugh, th.e study 

repo.r.t.ed tha.t th.e tra.ining programm.e returned a pos.i.t.ive a.ssoci.a.t.i.on on ma.th.ema.t.ics 

t.e.aching know.ledge of th.e t.e.ach.e.rs, th.e.re wa.s no empirical evid.ence to show tha.t th.e 

t.e.ach.e.rs transfo.rm th.e know.ledge convincingly to t.e.aching pract.ice.s in th.e cla.ssro.om. 

Th.e a.utho.rs conclud.ed tha.t wh.en th.e da.ta we.re taken togeth.e.r, re.sults showed tha.t 

t.e.ach.e.rs might have improved th.e.ir know.ledge fo.r t.e.aching from th.e tra.ining, but did 

not apply wha.t th.ey le.arned to improve t.e.aching pract.ice.s o.r stud.ent le.arning.  

 Rela.t.ed study in Nige.ri.a by Ola.sehind.e-Wi.lli.ams et al., (2018) focused on th.e 

know.ledge level of t.e.ach.e.rs a.s predict.ing m.e.a.sure of secondary scho.ol stud.ents’ 

ma.th.ema.t.ics achi.evem.ent. In th.e study, th.e a.utho.rs reli.ed on th.e o.utcom.e.s in 

ma.th.ema.t.ics by stud.ents who to.ok th.e gene.ral examina.t.i.ons betwe.en 2009 and 2015 

wi.th a reco.rd of only 40% pa.ss ra.t.e a.s th.e just.ifica.t.i.on fo.r carrying o.ut th.e survey. Th.e 

study th.ence, inve.st.iga.t.ed th.e predict.ive valu.e of D.epth of Subject Cont.ent Know.ledge 

of T.e.ach.e.rs and Pedag.ogical Know.ledge D.epth on Stud.ents’ Aca.d.emic Achi.evem.ent 

in Ma.th.ema.t.ics. Findings showed tha.t t.e.ach.e.rs wi.th B.Sc. d.emonstra.t.ed th.e d.e.epe.st 

D.epth of Subject Cont.ent Know.ledge, D.epth of Pedag.ogical Know.ledge and D.epth of 

Subject Cont.ent and Profe.ss.i.onal Know.ledge. Also, pedag.ogical and subject cont.ent 

know.ledge of t.e.ach.e.rs we.re fo.und to be s.ignificant predicto.rs of Stud.ents’ Aca.d.emic 

Achi.evem.ent. S.ignificant diffe.rence.s we.re obse.rved betwe.en th.e D.epth of Subject 

Cont.ent Know.ledge and D.epth of Pedag.ogical Know.ledge of th.e English langu.age and 

ma.th.ema.t.ics t.e.ach.e.rs in favo.ur of ma.th.ema.t.ics t.e.ach.e.rs. S.imi.larly, stud.ents’ 

pe.rfo.rmance in English langu.age wa.s lowe.r than tha.t of ma.th.ema.t.ics, tho.ugh not 

sta.t.ist.ically s.ignificant. Whi.le th.e qu.ali.ty of ed.uca.t.i.on in ma.th.ema.t.ics cla.ssro.oms ha.s 

be.en known to be s.ignificantly impact.ed by t.e.ach.e.rs' subject-ma.tt.e.r and pedag.ogical 

compet.ence (Mapolelo and Akinsola, 2015). Acco.rding to Mapolelo and Akinsola, 

(2015), t.e.ach.e.rs are impo.r.tant in h.elping stud.ents le.arn ma.th.ema.t.ics, and th.e d.epth of 

th.e.ir subject-ma.tt.e.r and pedag.ogical know.ledge affects stud.ents' pe.rfo.rmance. 

In public seni.o.r secondary scho.ols in Ikot Ekpene and E.ss.i.en Udim local 

g.ove.rnm.ents areas of Akwa Ibom sta.t.e, Ami.e-Ogan, and Etuk, (2020) lo.oked into th.e 

impact of t.e.ach.e.rs' compet.ence on stud.ents' aca.d.emic achi.evem.ent. Th.e inve.st.iga.t.i.on 

wa.s gu.id.ed by two a.ims and two null hypoth.e.se.s. In th.e 19 public seni.o.r secondary 

scho.ols in th.e Akwa Ibom sta.t.e local g.ove.rnm.ent are.a.s of Ikot Ekpene and E.ss.i.en 

Udim, a total of 32,303 stud.ents—14,636 male.s and 17,667 female.s—we.re enrolled. 
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Us.ing Taro Yaman's fo.rmula, a sample s.ize of 323 stud.ents—154 m.en and 169 

wom.en—wa.s d.et.e.rmined. Th.e study used a self-structured qu.e.st.i.onna.ire wi.th a 4-po.int 

ra.t.ing scale of Ve.ry High Ext.ent, High Ext.ent, Low Ext.ent, and Ve.ry Low Ext.ent tha.t 

wa.s valida.t.ed by speci.alists in th.e D.epar.tm.ents of M.e.a.surem.ent and Evalu.a.t.i.on and 

Ed.uca.t.i.onal Managem.ent. Th.e qu.e.st.i.onna.ire wa.s t.i.tled "Influ.ence of T.e.ach.e.rs' 

Compet.ence on Stud.ents' Aca.d.emic Pe.rfo.rmance Qu.e.st.i.onna.ire." Us.ing a pi.lot sample 

s.ize of 10 t.e.ach.e.rs, th.e instrum.ent wa.s pre-and post-t.e.st.ed, and th.e t.e.st-ret.e.st 

reli.abi.li.ty appro.ach yi.eld.ed a reli.abi.li.ty ind.ex of 0.70. Th.e re.se.arch qu.e.st.i.ons we.re 

answe.red us.ing m.e.an and standard d.evi.a.t.i.on, and th.e zt.e.st wa.s employed to t.e.st th.e 

null hypoth.e.se.s a.t a 0.05 level of s.ignificance. 

Acco.rding to th.e study's findings, t.e.ach.e.rs' know.ledge of subject ma.tt.e.r and 

pedag.ogical abi.li.t.i.e.s pos.i.t.ively affect th.e.ir stud.ents' aca.d.emic achi.evem.ent in public 

seni.o.r secondary scho.ols in Akwa Ibom Sta.t.e's Ikot Ekpene and E.ss.i.en Udim local 

g.ove.rnm.ent are.a.s. Th.e findings led to th.e recomm.enda.t.i.on tha.t instructo.rs be 

enco.uraged to pursu.e both long-t.e.rm and sho.r.t-t.e.rm tra.ining to improve th.e qu.ali.ty of 

th.e.ir subject-specific t.e.aching abi.li.t.i.e.s in seni.o.r secondary scho.ols. Th.e g.ove.rnm.ent 

sho.uld also make sure tha.t a suffici.ent numbe.r of qu.alifi.ed and compet.ent t.e.ach.e.rs are 

chosen to wo.rk in all seni.o.r secondary scho.ols. 

Ekpe.ri, (2018), studi.ed th.e impact of t.e.ach.e.r fe.a.ture.s on stud.ents’ aca.d.emic 

pe.rfo.rmance in secondary scho.ols in Enugu Sta.t.e, Nige.ri.a. Th.e findings of th.e study 

show tha.t t.e.ach.e.rs’ know.ledge of subject ma.tt.e.r wa.s co.rrela.t.ed s.ignificantly and 

pos.i.t.ively wi.th stud.ents’ aca.d.emic pe.rfo.rmance. Whi.le, Maja.son in Ekpe.ri, (2018) 

marked tha.t th.e ma.st.e.ry of appropri.a.t.e know.ledge is one of th.e utmost central qu.ali.t.i.e.s 

of th.e ma.th.ema.t.ics t.e.ach.e.r. Th.e t.e.ach.e.r must have a g.o.od und.e.rstanding of th.e subject 

ma.tt.e.r if h.e is to control th.e re.spect of his stud.ents. Ekpe.ri, (2018) cons.id.e.red how 

t.e.ach.e.rs’ know.ledge predict stud.ents’ achi.evem.ent in ma.th.ema.t.ics. Th.e findings show 

tha.t t.e.ach.e.rs’ know.ledge in th.e subject wa.s s.ignificantly co.rrela.t.ed to stud.ents’ 

achi.evem.ent in both gra.d.e.s; and improved stud.ents’ ma.th.ema.t.ics achi.evem.ent. Th.e 

study complet.e.s by Ba.um.e.r.t et al. (2010) which cons.id.e.red t.e.ach.e.rs' subject ma.tt.e.r 

know.ledge and stud.ents’ pe.rfo.rmance in ma.th.ema.t.ics also fo.und a connect.i.on betwe.en 

th.e.se vari.able.s. Ma.th.ema.t.ics t.e.ach.e.rs wi.th a d.eveloped PCK wa.s e.stablish to cre.a.t.e 

bett.e.r le.ssons, which ha.d pos.i.t.ive so.und effects on th.e stud.ents’ pe.rfo.rmance. A 

comparable study carri.ed o.ut by A.d.ediwura and Tayo (2007) which lo.oked a.t th.e 

connect.i.on betwe.en pe.rcept.i.ons of t.e.ach.e.rs’ know.ledge of subject ma.tt.e.r a.s predicto.rs 
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of aca.d.emic pe.rfo.rmance in Nige.ri.an secondary scho.ols fo.und tha.t stud.ents’ 

pe.rcept.i.on of t.e.ach.e.rs’ subject know.ledge wa.s cons.id.e.rably co.rrela.t.ed to stud.ents’ 

pe.rfo.rmance in th.e subject. 

Th.e impact of t.e.ach.e.rs' know.ledge and compet.ency on stud.ents' aca.d.emic 

progre.ss wa.s examined in a study by Nyanj.om, Yambo, and Ongunya (2021) in Kenya. 

Th.e aca.d.emic pe.rfo.rmance of stud.ents in Kisumu Co.unty ha.s not be.en enco.uraging, 

and th.e.re are diffe.rence.s amongst th.e sub-co.unt.i.e.s (Nyanj.om et al., 2021). Th.e study 

wa.s d.eveloped us.ing th.e be.st pract.ice.s in t.e.aching and le.arning. To d.et.e.rmine wh.eth.e.r 

co.rrela.t.i.ons and a.ssoci.a.t.i.ons exist, Pe.arson's Prod.uct Mom.ent Co.rrela.t.i.ons and 

Mult.iple Line.ar Regre.ss.i.ons we.re used to t.e.st th.e hypoth.e.se.s. Th.em.e.s and sub-th.em.e.s 

we.re id.ent.ifi.ed, and th.e qu.ali.ta.t.ive da.ta we.re th.en evalu.a.t.ed cont.inuo.usly befo.re be.ing 

publish.ed in prose. A.t p-valu.e.s of 0.125, 0.027, 0.05, and 0.121, 0.033, 0.05, 

re.spect.ively, t.e.aching abi.li.t.i.e.s and a.sse.ssm.ent compet.ence.s d.emonstra.t.ed a 

sta.t.ist.ically s.ignificant link wi.th stud.ents' aca.d.emic progre.ss. On th.e oth.e.r s.id.e, Kenya 

by Kirimi, Jage.ro, and Gi.tari (2021) lo.oked a.t how t.e.ach.e.r profe.ss.i.onal know.ledge 

affect.ed th.e pe.rfo.rmance of public secondary scho.ols. Th.e study fo.und a strong 

co.rrela.t.i.on betwe.en t.e.ach.e.r profe.ss.i.onal expe.r.t.ise, par.t.icularly subject-ma.tt.e.r 

know.ledge, and stud.ent o.utcom.e.s. Hi.ll and Chin (2018) id.ent.ifi.ed links betwe.en 

t.e.ach.e.r stud.ent know.ledge, t.e.aching, and aca.d.emic o.utcom.e.s. Ovi.awe (2016) fo.und a 

strong co.rrela.t.i.on betwe.en t.e.ach.e.r efficacy and stud.ent achi.evem.ent. This is cons.ist.ent 

wi.th re.se.arch by Ki.amba, Mutu.a, and Mulwa (2018), which shows tha.t t.e.ach.e.rs' 

subject-ma.tt.e.r expe.r.t.ise affects th.e.ir stud.ents' achi.evem.ent. Acco.rding to Ge.ss-

Newsom.e (2013), PCK ha.s a cons.id.e.rable impact on stud.ents' le.arning and 

achi.evem.ent. A.s a re.sult, i.t follows tha.t if ma.th.ema.t.ics t.e.ach.e.rs put suffici.ent effo.r.t 

into prepara.t.i.on by cre.a.t.ing le.sson plans, le.sson not.e.s, t.e.aching ma.t.e.ri.als, re.a.ding 

wid.ely, and int.e.ract.ing wi.th th.e stud.ents d.uring cla.ss t.im.e.s, i.t wi.ll improve t.e.ach.e.rs' 

effici.ency o.utcom.e.s. 

In a s.imi.lar study, Cabalo and Cabalo (2019) inve.st.iga.t.e th.e t.e.ach.e.rs' 

ma.th.ema.t.ical compet.enci.e.s and pe.rsonali.ty facto.rs conce.rning th.e ma.th.ema.t.ics 

stud.ents' aca.d.emic achi.evem.ent fo.r a ye.ar. In t.e.rms of t.e.aching-le.arning m.ethodology, 

th.e ove.rall ra.t.ing fo.r ma.th.ema.t.ical compet.ence wa.s 3.04, which is cons.id.e.red 

profici.ent. Mo.re specifically, th.e gro.up rece.ived ra.t.ings of 3.07 fo.r planning, 3.09 fo.r 

implem.ent.ing, and 2.95 fo.r a.sse.ssm.ent, all of which we.re cons.id.e.red profici.ent. Th.e 

ove.rall sco.re fo.r th.e t.e.ach.e.rs' ma.th.ema.t.ical know.ledge in t.e.rms of ba.s.ic cont.ent 
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und.e.rstanding wa.s 95.96, which is cons.id.e.red above ave.rage. Th.e ove.rall charact.e.r 

qu.ali.t.i.e.s sco.re fo.r th.e t.e.ach.e.rs wa.s 3.15, which is cons.id.e.red excellent. T.e.ach.e.rs we.re 

given a ra.t.ing of 2.91 fo.r Compet.ence in Pe.rsonal Tra.i.ts, 3.32 fo.r Compet.ence in Soci.al 

Growth, and 3.21 fo.r Compet.ence in Profe.ss.i.onal Tra.i.ts. Th.e final gra.d.e fo.r th.e fo.ur 

pe.ri.odic exams gave th.e stud.ents an ove.rall gra.d.e of 57.72, which wa.s cons.id.e.red 

below ave.rage. Th.e stud.ent's aca.d.emic achi.evem.ent in ma.th.ema.t.ics and th.e t.e.aching 

abi.li.t.i.e.s and pe.rsonal qu.ali.t.i.e.s of th.e.ir t.e.ach.e.rs did not s.ignificantly co.rrela.t.e. Th.e 

stud.ent's aca.d.emic succe.ss and th.e.ir t.e.ach.e.rs' fami.li.ari.ty wi.th th.e subject ma.tt.e.r of 

ma.th.ema.t.ics, howeve.r, are s.ignificantly co.rrela.t.ed. 

Th.e following conclus.i.ons we.re re.ach.ed in light of th.e study's findings: Th.e.re 

wa.s no vis.ible rela.t.i.onship betwe.en stud.ents' aca.d.emic achi.evem.ent in ma.th.ema.t.ics 

and t.e.ach.e.rs' profe.ss.i.onal compet.enci.e.s a.s t.e.ach.e.rs o.r pe.rsonal charact.e.rist.ics a.s 

individ.u.als. Th.e stud.ent's aca.d.emic succe.ss and th.e.ir t.e.ach.e.rs' fami.li.ari.ty wi.th th.e 

subject ma.tt.e.r of ma.th.ema.t.ics, howeve.r, are s.ignificantly co.rrela.t.ed. T.e.ach.e.rs of 

ma.th.ema.t.ics who are know.ledge.able in th.e subject's th.e.o.ri.e.s and concepts have 

s.ignificantly enhanced th.e.ir stud.ents' aca.d.emic achi.evem.ent in ma.th.ema.t.ics. 

Th.e effects of t.e.ach.e.rs' compet.ence on stud.ents' aca.d.emic pe.rfo.rmance in 

ma.th.ema.t.ics we.re inve.st.iga.t.ed by O.redina and Ebu.eza in 2020. This study e.stablish.ed 

a link betwe.en t.e.ach.e.rs' profici.ency in t.e.aching, re.se.arch, and ext.ens.i.on, stud.ents' 

ma.th pe.rfo.rmance, and i.ts predicto.rs a.s a fo.unda.t.i.on fo.r bett.e.ring ma.th instruct.i.on. I.t 

used a d.e.script.ive co.rrela.t.i.onal t.echniqu.e wi.th 151 stud.ents maj.o.ring in ma.th.ema.t.ics 

in th.e College of Ed.uca.t.i.on fo.r th.e SY 2016–2017 and e.ight re.spond.ents who we.re 

ma.th.ema.t.ics t.e.ach.e.rs. Da.ta wa.s collect.ed vi.a a qu.e.st.i.onna.ire, and rela.t.i.onships and 

predicto.rs we.re id.ent.ifi.ed us.ing Pe.arson r and regre.ss.i.on analys.is. Th.e t.e.ach.e.rs are 

qu.i.t.e compet.ent a.t t.e.aching, wi.th a m.edi.an of 4, but th.ey are also profici.ent a.t re.se.arch 

and ext.ens.i.on, sco.ring a m.edi.an of 3 fo.r e.ach. Stud.ents who maj.o.r in ma.th.ema.t.ics 

pe.rfo.rm ve.ry well in a subject, excelling in topics like t.echnology and line.ar algebra. 

Th.e.re is no substant.i.al co.rrela.t.i.on betwe.en stud.ents' achi.evem.ent in ma.th.ema.t.ics and 

instructo.rs' compet.ence in ed.uca.t.i.on, re.se.arch, and ext.ens.i.on. Wi.th y= 93.86 -0.219x1 

+0.143x2 +0.181x3 a.s th.e regre.ss.i.on mod.el, th.e compet.ence in instruct.i.on, re.se.arch, 

and ext.ens.i.on are not predicto.rs of th.e pe.rfo.rmance in ma.th.ema.t.ics. Stud.ents' 

ma.th.ema.t.ics pe.rfo.rmance may o.r may not be influ.enced by th.e t.e.ach.e.r's compet.ence 

in t.e.aching, re.se.arch, and ext.ens.i.on. 
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Th.e study's conclus.i.ons show tha.t ma.th.ema.t.ics t.e.ach.e.rs have th.e instruct.i.onal 

compet.ence and ski.lls th.ey ne.ed. Th.ey posse.ss th.e nece.ssary re.se.arch know.ledge. Th.ey 

can carry o.ut ext.ens.i.on act.ivi.t.i.e.s. On th.e oth.e.r hand, ma.th.ema.t.ics stud.ents 

d.emonstra.t.e compet.ence in many are.a.s of ma.th but have only ma.st.e.red th.e 

fundam.ental know.ledge and abi.li.t.i.e.s in oth.e.r ma.th.ema.t.ics co.urse.s. Thus, th.e abi.li.ty 

of t.e.ach.e.rs to instruct, do re.se.arch, and ext.end know.ledge cannot be rela.t.ed to stud.ents' 

aca.d.emic succe.ss. I.t is not always poss.ible to predict stud.ent achi.evem.ent in 

ma.th.ema.t.ics ba.sed on t.e.ach.e.r compet.ence. 

T.e.ach.e.rs' pedag.ogical subject know.ledge, profe.ss.i.onal beli.efs, wo.rk-rela.t.ed 

mot.iva.t.i.on, and self-regula.t.i.on are all inve.st.iga.t.ed a.s charact.e.rist.ics of th.e.ir 

profe.ss.i.onal compet.ence in th.e study by Kunt.e.r, Klusmann, Ba.um.e.r.t, Richt.e.r, Voss, 

and Hachfeld (2013). I.t focuse.s on how th.e.se facto.rs affect instruct.i.on and subsequ.ent 

stud.ent re.sults. Mult.iple m.etrics we.re used to evalu.a.t.e t.e.ach.e.r compet.ency, 

instruct.i.onal qu.ali.ty, stud.ent achi.evem.ent, and mot.iva.t.i.on in 194 Ge.rman secondary 

scho.ol ma.th.ema.t.ics co.urse.s tha.t we.re drawn from a na.t.i.onally repre.senta.t.ive sample. 

In a one-ye.ar repe.a.t.ed-m.e.a.sure.s appro.ach, th.e impact of instructo.rs' profe.ss.i.onal 

compet.ence on stud.ent o.utcom.e.s wa.s e.st.ima.t.ed. Two-level structural equ.a.t.i.on mod.els 

showed benefici.al benefi.ts of t.e.ach.e.rs' t.e.aching ze.al, pedag.ogical cont.ent know.ledge, 

and self-control abi.li.t.i.e.s on instruct.i.onal qu.ali.ty, which in turn ha.d an impact on 

stud.ent re.sults. On th.e oth.e.r hand, t.e.ach.e.rs' ove.rall aca.d.emic profici.ency ha.d no 

impact on th.e way th.ey ta.ught. This ar.t.icle's introd.uct.i.on of a mult.idim.ens.i.onal mod.el 

of t.e.ach.e.rs' profe.ss.i.onal compet.ence appe.ars to be a g.o.od star.t.ing po.int fo.r fur.th.e.r 

inve.st.iga.t.i.on into th.e individ.u.al t.e.ach.e.r qu.ali.ty indica.to.rs. 

Th.e rela.t.i.onship and level of predictabi.li.ty betwe.en t.e.ach.e.rs' pedag.ogical 

know.ledge and ma.th.ema.t.ical profici.ency and stud.ents' ma.th.ema.t.ical achi.evem.ent 

we.re examined by Mo.rre and Ca.socot in 2022. Th.e study indica.t.ed tha.t t.e.ach.e.rs ha.d a 

high d.egre.e of pedag.ogical expe.r.t.ise, whi.le ma.th.ema.t.ic profici.ency among t.e.ach.e.rs 

and stud.ent ma.th accomplishm.ent levels we.re both fo.und to be qu.i.t.e high. Stud.ents' 

achi.evem.ent in ma.th.ema.t.ics is not s.ignificantly impact.ed by e.i.th.e.r t.e.ach.e.rs' 

pedag.ogical know.ledge o.r ma.th.ema.t.ical abi.li.t.i.e.s. Th.e re.sults d.emonstra.t.ed th.e valu.e 

of th.e surro.unding cont.ext and th.e su.i.tabi.li.ty of online pla.tfo.rms in a vari.ety of ways 

to ra.ise stud.ents' ma.th.ema.t.ical achi.evem.ent. 

Sultan and Shafi (2014) inve.st.iga.t.e how pe.rcept.i.ons of th.e cla.ssro.om 

environm.ent and t.e.ach.e.r abi.li.ty influ.ence how well stud.ents pe.rfo.rm. Th.e a.utho.rs used 
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a sample of 500 pupi.ls (250 male.s and 250 female.s) from rural Dokota Town, T.ibba 

Sultan Pur, and Ma.i.ls.i public and priva.t.e scho.ols. Th.e study's conclus.i.ons are a.s 

follows. Re.sults indica.t.ed tha.t t.e.ach.e.rs' compet.ence ha.d a substant.i.al impact on 

stud.ents' pe.rfo.rmance. Th.e rela.t.i.onship betwe.en instructo.rs' compet.ency and th.e 

cla.ssro.om sett.ing, howeve.r, wa.s not s.ignificant. Th.e cla.ssro.om environm.ent wa.s fo.und 

to be a non-s.ignificant facto.r fo.r t.e.ach.e.rs' compet.ence and stud.ents' pe.rfo.rmance in th.e 

findings rela.t.ing to th.e m.edi.a.t.i.on and mod.e.ra.t.i.on effects. 

In th.e sett.ing of Pakistan's Baluchistan province, Begum and Sharje.el's (2020) 

re.se.arch focused on th.e impact of ma.th.ema.t.ics t.e.ach.e.rs' profici.ency on stud.ents' 

aca.d.emic achi.evem.ent. Th.e cont.ext of th.e inve.st.iga.t.i.on wa.s chosen Baluchistan ci.t.i.e.s. 

In o.rd.e.r to cre.a.t.e stra.t.egi.e.s and mo.re effect.ive rem.edi.e.s fo.r this issu.e, polici.e.s and 

param.et.e.r analys.is wa.s done rig.o.ro.usly. To le.arn th.e.ir a.tt.i.tud.e.s regarding th.e topic, a 

sample of N = 280 stud.ents (143 male and 137 female stud.ents) we.re int.e.rvi.ewed and 

wa.tch.ed in th.e.ir cla.ssro.oms. In seve.ral of th.e scho.ols tha.t we.re chosen in th.e 

Baluchistan sampled ci.t.i.e.s, h.e.a.d t.e.ach.e.rs we.re also qu.e.st.i.oned. Th.e th.e.o.ri.e.s we.re 

fo.rm.ed wi.th th.e a.id of a li.t.e.ra.ture revi.ew. Thro.ugh SPSS V 22, th.e hypoth.e.se.s we.re 

t.e.st.ed. Male and female pupi.ls of primary ma.th.ema.t.ics in th.e province we.re compared 

on th.e.ir vi.ewpo.ints us.ing co.rrela.t.i.on and t-t.e.sts. Th.e study com.e.s to th.e conclus.i.on 

tha.t providing th.e.se instructo.rs wi.th tra.ining and seminars is th.e only way to ke.ep kids 

in elem.entary co.urse.s in th.e province. Stud.ents who are inspired by th.e.ir t.e.ach.e.rs' 

suppo.r.t and hard wo.rk are inclined to a.tt.end scho.ol mo.re frequ.ently, a.s are th.e.ir 

parents. 

Anoth.e.r study cond.uct.ed in Nige.ri.a by Agah (2022) lo.oked into th.e compet.ency 

of seni.o.r secondary scho.ol t.e.ach.e.rs in th.e A.skira/Uba Local G.ove.rnm.ent Are.a of 

Bo.rno Sta.t.e in t.e.aching ma.th.ema.t.ics to stud.ents. Th.e study's maj.o.r g.o.al wa.s to 

id.ent.ify th.e elem.ents tha.t t.e.ach.e.rs cons.id.e.r wh.en th.ey give le.ssons in an effo.r.t to 

expla.in change.s in stud.ents' aca.d.emic pe.rfo.rmance in ma.th.ema.t.ics ove.r t.im.e. In recent 

ye.ars, th.e succe.ss of stud.ents in ma.th.ema.t.ics ha.s drawn th.e a.tt.ent.i.on of a wid.e range 

of stakehold.e.rs, ra.is.ing qu.e.st.i.ons abo.ut th.e subject's pre.senta.t.i.onal ski.lls of t.e.ach.e.rs. 

Th.e ch.eck list th.e re.spond.ents complet.ed in th.e qu.e.st.i.onna.ire in o.rd.e.r to re.spond to 

th.e study qu.e.st.i.ons wa.s ga.th.e.red, and th.e da.ta we.re th.en analyzed to obta.in d.e.script.ive 

sta.t.ist.ics of pe.rcentage.s, ave.rage.s, and standard d.evi.a.t.i.on. Th.e t-T.e.st wa.s used to t.e.st 

th.e hypoth.e.se.s, wi.th a s.ignificance level of 0.05. Th.e findings showed a connect.i.on 

betwe.en stud.ents' aca.d.emic progre.ss in ma.th.ema.t.ics and t.e.ach.e.rs' abi.li.ty. This is 
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connect.ed to th.e id.e.a tha.t a t.e.ach.e.r's int.ellectu.al capaci.ty plays a s.ignificant role in th.e 

qu.ali.ty of ed.uca.t.i.on tha.t stud.ents get in th.e cla.ssro.om. O.utstanding schola.st.ic 

achi.evem.ent in ma.th.ema.t.ics wo.uld be cons.id.e.rably a.id.ed by a qu.alifi.ed ma.th.ema.t.ics 

t.e.ach.e.r who posse.sse.s th.e qu.ali.t.i.e.s nece.ssary to mot.iva.t.e and cult.iva.t.e th.e la.t.ent 

abi.li.t.i.e.s of his stud.ents. 

Ba.sed on th.e re.sults, th.e following conclus.i.ons we.re drawn: I.t is cle.ar tha.t th.e.re 

is a s.ignificant rela.t.i.onship betwe.en t.e.ach.e.rs' tra.ining and expe.ri.ence and stud.ents' 

ma.th.ema.t.ics pe.rfo.rmance, a.s well a.s a s.ignificant rela.t.i.onship betwe.en faci.li.t.i.e.s and 

effect.ive ma.th.ema.t.ics t.e.aching and le.arning, and a s.ignificant rela.t.i.onship betwe.en 

t.e.ach.e.rs' t.e.aching m.ethods and stud.ents' ma.th.ema.t.ics pe.rfo.rmance. Th.e study thus 

urge.s scho.ol a.dministra.to.rs to, among oth.e.r things, make sure tha.t ma.th.ema.t.ics 

t.e.ach.e.rs rece.ive th.e prope.r o.ri.enta.t.i.on on th.e many a.spects of le.sson d.elive.ry and th.e 

s.ignificance of faci.li.t.i.e.s and instruct.i.onal ma.t.e.ri.als d.uring t.e.aching and le.arning. To 

h.elp th.em a.dvance th.e.ir t.e.aching abi.li.t.i.e.s, th.ey sho.uld be requ.ired to a.tt.end regular 

seminars, confe.rence.s, wo.rkshops, and in-se.rvice tra.ining. 

In Saki-We.st Local G.ove.rnm.ent Are.a, secondary scho.ol stud.ents' aca.d.emic 

pe.rfo.rmance wa.s examined in th.e study by Fehintola (2014) in rela.t.i.on to th.e aca.d.emic 

qu.alifica.t.i.on, profe.ss.i.onal qu.alifica.t.i.on, cont.ent know.ledge, instruct.i.onal qu.ali.ty, 

evalu.a.t.i.on proced.ure.s, wo.rk valu.e, cla.ssro.om a.tt.endance, and j.ob sa.t.isfact.i.on of 

t.e.ach.e.rs. Wh.en taken togeth.e.r, th.e e.ight facto.rs (t.e.ach.e.rs' aca.d.emic and profe.ss.i.onal 

backgro.unds, cont.ent und.e.rstanding, instruct.i.onal qu.ali.ty, evalu.a.t.i.on pract.ice.s, and 

wo.r.th of th.e.ir wo.rk, cla.ssro.om a.tt.endance, and j.ob sa.t.isfact.i.on) acco.unt.ed fo.r 54.6% 

of th.e total vari.a.t.i.on in aca.d.emic pe.rfo.rmance. Th.e ind.epend.ent vari.able.s (t.e.ach.e.rs' 

aca.d.emic backgro.und, t.e.ach.e.rs' subject expe.r.t.ise, t.e.ach.e.rs' instruct.i.onal qu.ali.ty, 

t.e.ach.e.rs' a.sse.ssm.ent pract.ice.s, and t.e.ach.e.rs' wo.rk happine.ss) ma.d.e a substant.i.al 

rela.t.ive contribut.i.on to th.e par.t.icipants' aca.d.emic pe.rfo.rmance a.s well. A.ddi.t.i.onally, 

th.e gre.a.t.e.st substant.i.al rela.t.ive contribut.i.on to th.e predict.i.on of aca.d.emic succe.ss 

cam.e from th.e t.e.ach.e.rs' subject-ma.tt.e.r expe.r.t.ise. Howeve.r, secondary scho.ol stud.ents' 

aca.d.emic achi.evem.ent in th.e examined local g.ove.rnm.ent are.a wa.s not s.ignificantly 

predict.ed by t.e.ach.e.rs' profe.ss.i.onal qu.alifica.t.i.ons, th.e wo.r.th of th.e.ir wo.rk, o.r th.e.ir 

pre.sence in cla.ss. Th.e e.ight ind.epend.ent vari.able.s tha.t we.re taken into cons.id.e.ra.t.i.on 

in this study t.e.ach.e.rs' aca.d.emic backgro.und, profe.ss.i.onal tra.ining, subject-ma.tt.e.r 

expe.r.t.ise, instruct.i.onal qu.ali.ty, evalu.a.t.i.on pract.ice.s, wo.r.th of th.e.ir wo.rk, cla.ssro.om 

a.tt.endance, and j.ob sa.t.isfact.i.on ha.d a s.ignificant impact on th.e aca.d.emic pe.rfo.rmance 
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of secondary scho.ol stud.ents in th.e re.se.arch are.a. Th.e.se re.sults sugge.st tha.t th.e 

instruct.i.onal qu.ali.ty and subject-ma.tt.e.r expe.r.t.ise of t.e.ach.e.rs are suffici.ent t.e.ach.e.r 

qu.ali.t.i.e.s fo.r o.utstanding stud.ent achi.evem.ent. 

2.3.3 Teachers’ quality of instruction and students’ interest in mathematics 

Wh.eth.e.r qu.ali.ty of instruct.i.on wi.ll influ.ence int.e.re.st in ma.th.ema.t.ics by 

stud.ents ha.s be.en th.e focus of seve.ral studi.e.s both in th.e pa.st and in th.e pre.sent. Whi.le 

a.utho.rs have appro.ach.ed this from diffe.rent pe.rspect.ive, th.e gene.ral object.ive ha.s be.en 

to empirical proving th.e a.ssumpt.i.on. A study by Lazarid.e.s and I.tt.el (2013) d.et.e.rmined 

if self-concept and int.e.re.st diffe.r across th.e pa.tt.e.rns of stud.ents pe.rce.ived instruct.i.onal 

ma.th.ema.t.ics cla.ssro.om qu.ali.ty. Th.e gene.ral a.im of th.e study wa.s actu.ally to co.rrela.t.e 

Instruct.i.onal Qu.ali.ty and A.tt.i.tud.e.s toward Ma.th.ema.t.ics. In th.e study, th.e a.utho.rs 

ut.i.lized a pe.rson-centred appro.ach of re.se.arch which explo.red how individ.u.al 

diffe.rence.s in th.e pe.rcept.i.on of stud.ents to instruct.i.onal qu.ali.ty of th.e.ir t.e.ach.e.rs and 

th.e level of int.e.re.st stud.ent displays in secondary scho.ol ma.th.ema.t.ics cla.sse.s and th.e.ir 

rela.t.i.ons to stud.ents' self-concept and int.e.re.st in ma.th.ema.t.ics. Da.ta wa.s drawn from 

fo.ur hundred and twenty-five (425) stud.ents from high scho.ol select.ed from 10 Be.rlin 

scho.ols in Ge.rmany wi.th male acco.unt.ing fo.r 53.2% and female 46.3%. Us.ing la.t.ent 

cla.ss analyse.s (LCA), i.t wa.s reve.aled tha.t fo.ur dist.inct pa.tt.e.rns of pe.rce.ived qu.ali.ty of 

instruct.i.on exist.ed. Abo.ut half of th.e study’s sample 46% ha.d a high likeliho.od of 

pe.rce.iving an ove.rall low qu.ali.ty in ma.th.ema.t.ics cla.sse.s. Those stud.ents repo.r.t.ed 

par.t.icular low self-concept and int.e.re.st in ma.th.ema.t.ics. Compared to male stud.ents, 

female stud.ents we.re s.ignificantly mo.re likely to belong tha.t ha.d a high likeliho.od of 

pe.rce.iving an ove.rall low qu.ali.ty in ma.th.ema.t.ics cla.sse.s. Th.e study a.dvised tha.t 

instruct.i.on in ma.th.ema.t.ics sho.uld take into acco.unt le.arne.rs' highly individ.u.al ways of 

pe.rce.iving and evalu.a.t.ing th.e.ir le.arning environm.ent. 

In an a.tt.empt to d.et.e.rmine wh.eth.e.r t.e.ach.e.rs’ pe.rcept.i.on can influ.ence stud.ents’ 

int.e.re.st in ma.th.ema.t.ics in Markudi municipali.ty, I.e.ren and E.ra.ikhu.em.en (2017) 

complet.ed a survey in tha.t regard. Th.e study which wa.s principally a.im.ed a.t examining 

th.e diffe.rent facto.rs tha.t can influ.ence th.e stud.ents’ int.e.re.st and aca.d.emic pe.rfo.rmance 

in ma.th.ema.t.ics focused on secondary scho.ol stud.ents. Th.e sampled s.ize of th.e study 

includ.ed five hundred and twenty-five stud.ents and seventy-five t.e.ach.e.rs. Th.e int.e.re.st 

and aca.d.emic achi.evem.ent we.re inve.st.iga.t.ed us.ing indica.to.rs such a.s th.e qu.ali.ty of 

th.e ma.th.ema.t.ic t.e.ach.e.rs, instruct.i.onal ma.t.e.ri.als qu.ali.ty, m.ethods of t.e.aching a.s well 

a.s som.e oth.e.r i.t.ems to d.et.e.rmine th.e.ir level of int.e.re.st in ma.th.ema.t.ics. Us.ing 
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d.e.script.ive sta.t.ist.ics, th.e effect of diffe.rent facto.rs on stud.ents' int.e.re.st and 

achi.evem.ent wa.s d.et.e.rmined. Findings of th.e study showed tha.t th.e.re we.re many 

facto.rs tha.t nega.t.ively influ.enced th.e pe.rfo.rmance of stud.ents in ma.th.ema.t.ics 

including th.e lack of qu.alifi.ed t.e.ach.e.rs fo.r ma.th.ema.t.ics, mot.iva.t.i.onal lack, and po.o.r 

m.ethods of t.e.aching and instruct.i.onal ma.t.e.ri.als used by th.e t.e.ach.e.rs in t.e.aching th.e 

subject. Lack of int.e.re.st on th.e par.t of th.e stud.ents o.r po.o.r a.tt.i.tud.e.s of stud.ents towards 

ma.th.ema.t.ics wa.s also e.stablish.ed. I.t wa.s recomm.end.ed tha.t th.e g.ove.rnm.ent sho.uld 

provid.e mo.re instruct.i.onal ma.t.e.ri.als to faci.li.ta.t.e th.e t.e.aching of ma.th.ema.t.ics, 

ma.th.ema.t.ics stud.ents sho.uld be award.ed scholarship so a.s to mot.iva.t.e th.em study th.e 

subject, wo.rkshops o.r seminars sho.uld be o.rganized fo.r ma.th.ema.t.ics t.e.ach.e.rs so a.s to 

h.elp th.em know th.e la.t.e.st d.evelopm.ent in ma.th.ema.t.ics and give th.e stud.ents th.e be.st 

in th.e subject, parents sho.uld moni.to.r th.e progre.ss of th.e.ir chi.ldren in ma.th.ema.t.ics and 

make sure th.ey provid.e fo.r th.em all th.ey ne.ed to do g.o.od in th.e subject. 

 In To.ropova, et al., (2019) studi.ed th.e t.e.ach.e.rs’ role in th.e are.a of th.e.ir 

charact.e.rist.ics and th.e stud.ents’ achi.evem.ent in ma.th.ema.t.ics ba.sed on th.e 

charact.e.rist.ics regarding th.e.ir instruct.i.onal qu.ali.ty. T.e.ach.e.rs’ expe.ri.ence m.e.a.sured by 

th.e ye.ars of t.e.aching, co.ursewo.rk of th.e t.e.ach.e.rs m.e.a.sured by th.e months used in 

studying ma.th.ema.t.ics and th.e t.e.ach.e.rs’ self-efficacy we.re th.e indica.to.rs fo.r 

d.et.e.rmining th.e t.e.ach.e.rs’ qu.ali.ty. Ba.sed on confirma.to.ry facto.r analys.is and structural 

equ.a.t.i.on mod.elling, th.e study fo.und tha.t th.e t.e.ach.e.rs who have high self-efficacy 

beli.efs we.re well ra.t.ed by th.e.ir stud.ents fo.r posse.ss.ing high t.e.aching qu.ali.ty and this 

led to th.em be.ing mot.iva.t.ed to have int.e.re.st in ma.th.ema.t.ics. Howeve.r, this wa.s not 

reflect.ed in stud.ent achi.evem.ent levels. Inst.e.a.d, wi.th stud.ent soci.o-economic and 

immigrant backgro.und und.e.r control, th.e.re wa.s a s.ignificant pos.i.t.ive rela.t.i.onship 

betwe.en co.ursewo.rk in ma.th.ema.t.ics and stud.ent ma.th.ema.t.ic achi.evem.ent levels, a.s 

well a.s betwe.en stud.ent pe.rcept.i.ons of instruct.i.onal qu.ali.ty and achi.evem.ent. 

Rela.t.i.ons betwe.en t.e.aching expe.ri.ence and stud.ent achi.evem.ent followed a non-line.ar 

pa.tt.e.rn, wi.th th.e effect of t.e.aching expe.ri.ence incre.a.s.ing up to 19 ye.ars and d.eclining 

aft.e.rwards. 

 Facto.rs le.a.ding to po.o.r ma.th.ema.t.ics pe.rfo.rmance in Kibaha secondary scho.ols 

includ.ed stud.ents’ po.o.r backgro.und in ma.th.ema.t.ics po.o.r, ma.th.ema.t.ics d.epar.tm.ents 

we.re not well-managed, po.o.r t.e.aching environm.ent, and ina.d.equ.a.t.e self-pract.ice. 

Th.e.refo.re, th.e re.se.arch.e.r recomm.end.ed t.e.ach.e.rs to make a.sse.ssm.ent on th.e 

backgro.und of th.e.ir stud.ents so a.s to d.ecid.e th.e be.st t.e.aching m.ethods tha.t can h.elp 
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stud.ents pe.rfo.rm bett.e.r in ma.th.ema.t.ics and tha.t stud.ents sho.uld put self-effo.r.ts and 

pract.ice in le.arning ma.th.ema.t.ics whi.le future re.se.arch on individ.u.al facto.rs tha.t affects 

stud.ents’ le.arning of ma.th.ema.t.ics sho.uld be cond.uct.ed. This study wa.s abo.ut th.e 

facto.rs le.a.ding to po.o.r pe.rfo.rmance in ma.th.ema.t.ics subject in Kibaha secondary 

scho.ols. Th.e study wa.s gu.id.ed by fo.ur object.ive.s which examined th.e influ.ence of 

cultural backgro.unds on stud.ents’ pe.rfo.rmance in ma.th.ema.t.ics, id.ent.ifi.ed th.e influ.ence 

of t.e.ach.e.r - stud.ents’ rela.t.i.onship on stud.ent’s pe.rfo.rmance.s in ma.th.ema.t.ics, 

d.et.e.rmined th.e na.ture of scho.ol environm.ent wh.e.re t.e.aching is pract.iced and examined 

influ.ence of scho.ol managem.ent syst.em on t.e.aching and le.arning proce.ss in 

ma.th.ema.t.ics. Relevant li.t.e.ra.ture wa.s revi.ewed on th.e.o.ri.e.s and findings tha.t em.e.rged 

from diffe.rent a.utho.rs. Th.e study invol.ved 4 secondary scho.ols, 8 ma.th.ema.t.ics 

t.e.ach.e.rs and 60 stud.ents. Th.e.se we.re obta.ined thro.ugh s.imple random sampling. Fo.ur 

aca.d.emic ma.st.e.rs and fo.ur h.e.a.d of scho.ol from fo.ur scho.ols we.re purposely select.ed. 

Da.ta collect.i.on wa.s done by us.ing qu.e.st.i.onna.ire.s, int.e.rvi.ews, focus gro.up discuss.i.ons, 

obse.rva.t.i.ons and docum.entary revi.ew (Micha.el, 2015). 

 Instruct.i.onal and t.e.ach.e.r qu.ali.ty on stud.ents’ o.utcom.e globally wa.s th.e crux of 

a cross-co.untry study by Ni.lsen and Gustafsson (2016). I.t examined th.e cri.t.icali.ty of 

input and proce.ss of t.e.ach.e.rs’ qu.ali.ty on stud.ents’ cogni.t.ive o.utcom.e.s of stud.ents 

par.t.icularly on th.e.ir int.e.re.st in ma.th.ema.t.ics. Th.e charact.e.r of th.e t.e.ach.e.rs wa.s 

regard.ed a.s a m.e.a.sure of qu.ali.ty in th.e.ir t.e.aching and instruct.i.onal pract.ice.s which 

predicts achi.evem.ent of stud.ents. Th.e a.utho.rs sugge.st.ed tha.t th.e rela.t.i.onship may be 

diffe.rent across na.t.i.ons. Th.e.refo.re, th.e hypoth.e.se.s inve.st.iga.t.ing th.e.se we.re 

fo.rmula.t.ed, applying a mult.i-level structural equ.a.t.i.on mod.elling in gra.ding th.e stud.ents 

in gra.d.e fo.ur a.s well a.s th.e.ir t.e.ach.e.rs. Th.e sample of th.e popula.t.i.on wa.s 205,515 and 

ne.st of 10,059 from 47 co.untri.e.s. Re.sults reve.aled tha.t t.e.ach.e.r qu.ali.ty wa.s 

s.ignificantly rela.t.ed to instruct.i.onal qu.ali.ty and stud.ent achi.evem.ent, wh.e.re.a.s stud.ent 

achi.evem.ent wa.s not well predict.ed by instruct.i.onal qu.ali.ty. Ce.r.ta.in charact.e.rist.ics 

we.re mo.re strongly rela.t.ed to e.ach oth.e.r in som.e wo.rld regi.ons than in oth.e.rs, 

indica.t.ing regi.onal pa.tt.e.rns. Par.t.icipa.t.i.on in profe.ss.i.onal d.evelopm.ent act.ivi.t.i.e.s and 

t.e.ach.e.rs’ sense of preparedne.ss we.re, on ave.rage, th.e stronge.st predicto.rs of 

instruct.i.onal qu.ali.ty across all co.untri.e.s. Profe.ss.i.onal compet.ence wa.s of par.t.icular 

relevance in E.urope and We.st.e.rn A.s.i.an/Arabi.an co.untri.e.s, wh.e.re.a.s preparedne.ss 

played an impo.r.tant role in instruct.i.onal qu.ali.ty in So.uth-E.a.st A.s.i.a and La.t.in Am.e.rica. 

Th.e ISCED level of t.e.ach.e.r ed.uca.t.i.on wa.s on ave.rage th.e stronge.st predicto.r of stud.ent 
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achi.evem.ent across all co.untri.e.s; this charact.e.rist.ic ma.tt.e.red most in th.e We.st.e.rn 

A.s.i.a/Arabi.a regi.on. 

 To enhance stud.ents’ int.e.re.st in ma.th.ema.t.ics, Og.ochukwu (2020) sugge.st.ed 

us.ing mult.im.edi.a pre.senta.t.i.on t.echniqu.e. Ba.sed on th.e low ra.t.e of stud.ents applying 

fo.r ma.th.ema.t.ics in high.e.r inst.i.tut.i.ons, th.e study ma.d.e an a.tt.empt to subve.r.t th.e ugly 

incid.ent to improve th.e sta.t.ist.ics of enrolm.ent in ma.th.ema.t.ics in high.e.r inst.i.tut.i.ons. 

Survey style wa.s a.dopt.ed in th.e study compris.ing 82 stud.ents in high scho.ols le.arning 

ma.th.ema.t.ics. Qu.e.st.i.onna.ire wa.s used fo.r da.ta capturing, whi.le da.ta we.re analysed 

us.ing frequ.ency co.unts, m.e.ans, pe.rcentage.s and standard d.evi.a.t.i.ons fo.r d.e.script.ive 

analys.is. Also, ind.epend.ent gro.up t-t.e.st a.t midt.e.rm, and a.t th.e end of th.e t.e.rm wa.s used 

fo.r m.e.an vari.a.t.i.on whi.le a one-way analys.is of vari.ance wi.th a Stud.ent Newman-Ke.uls 

Mult.iple Range t.e.st wa.s also used to m.e.a.sure e.arly in th.e t.e.rm, a.t midt.e.rm, and a.t th.e 

end of th.e t.e.rm gra.d.e cla.ss.ifica.t.i.on (fre.shman, sophomo.re, juni.o.r and seni.o.r) which 

we.re th.e ind.epend.ent vari.able.s aga.inst th.e d.epend.ent vari.able of int.e.re.st in 

ma.th.ema.t.ics. Equ.ally, a one-way analys.is of vari.ance wi.th repe.a.t.ed m.e.a.sure.s e.arly in 

th.e t.e.rm, a.t midt.e.rm, and a.t th.e end of th.e t.e.rm fo.r m.e.a.suring gro.up act.ivi.t.i.e.s and a 

one-sample binomi.al t.e.st betwe.en th.e propo.r.t.i.ons wa.s also carri.ed o.ut. Th.e re.sults of 

th.e examina.t.i.on indica.t.ed tha.t stud.ents prefe.rred mult.im.edi.a pre.senta.t.i.ons to th.e 

tra.di.t.i.onal cla.ssro.om instruct.i.onal m.ethods. Mo.re re.se.arch effo.r.t wa.s sugge.st.ed to be 

inve.st.ed so a.s to explo.re stud.ents’ prefe.rence and le.arning wi.th regards to oth.e.r 

instruct.i.onal m.ethods such a.s web-ba.sed le.arning and mult.im.edi.a pre.senta.t.i.on-

a.ss.ist.ed instruct.i.on. A.ddi.t.i.onal re.se.arch regarding th.e influ.ence of mult.im.edi.a on 

diffe.rent type.s of le.arning style.s sho.uld also be inve.st.iga.t.ed to d.et.e.rmine how 

individ.u.als wi.th dive.rse le.arning style.s benefi.t from mult.im.edi.a instruct.i.on. 

 Th.e examina.t.i.on of t.e.aching qu.ali.ty in ma.th.ema.t.ics in rela.t.i.on to stud.ent 

le.arning o.utcom.e.s ha.s becom.e incre.a.s.ingly impo.r.tant following th.e re.se.arch repo.r.ts 

indica.t.ing tha.t e.arly ma.th.ema.t.ics t.e.aching and le.arning expe.ri.ence.s are cri.t.ical 

contributo.rs to stud.ents’ le.arning and la.t.e.r achi.evem.ent in ma.th.ema.t.ics and oth.e.r 

cont.ent are.a.s. A study inve.st.iga.t.ed th.e rela.t.i.onship betwe.en th.e stud.ents’ ma.th.ema.t.ics 

le.arning o.utcom.e.s and qu.ali.ty of e.arly ma.th.ema.t.ics instruct.i.on in 73 Pre-K to 3rd 

gra.d.e cla.ssro.oms in an urban public scho.ols’ syst.em. Th.e re.sults sugge.st.ed tha.t th.e 

qu.ali.ty ma.th.ema.t.ics instruct.i.on vari.e.s across obse.rved cla.ssro.oms but mostly 

m.edi.ocre. Limi.t.ed but s.ignificant a.ssoci.a.t.i.ons betwe.en instruct.i.onal qu.ali.ty and 

ma.th.ema.t.ics achi.evem.ent we.re also docum.ent.ed a.t th.e cla.ssro.om level. Mo.re 
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specifically, th.e.re wa.s a pos.i.t.ive s.ignificant int.e.ract.i.on betwe.en qu.ali.ty of 

ma.th.ema.t.ics t.e.aching and stud.ents’ ma.th.ema.t.ics achi.evem.ent a.t th.e end of th.e scho.ol 

ye.ar in cla.ssro.oms wh.e.re ra.t.ings of th.e instruct.i.onal qu.ali.ty we.re id.ent.ifi.ed a.s “high,” 

aft.e.r controlling fo.r stud.ents’ pre-t.e.st sco.re.s and gend.e.r (Ce.rezci, 2020). 

 Fur.th.e.rmo.re, an ar.t.icle which explo.red studi.e.s tha.t inve.st.iga.t.ed Ge.oGebra 

int.egra.t.i.on a.s well a.s i.ts effect.ivene.ss in t.e.aching and le.arning ma.th.ema.t.ics. Th.e 

studi.e.s we.re examined thro.ugh a li.t.e.ra.ture revi.ew by Musset, (2010) on how and why 

Ge.oGebra ha.s enhanced stud.ents’ pe.rfo.rmance, analyt.ical thinking, th.e.ir 

und.e.rstanding, gene.raliza.t.i.on, repre.senta.t.i.on, logical thinking and abstract thinking. 

Ma.in construct of th.e study wa.s collect.ed and analysed d.e.rived from 20 studi.e.s whose 

re.sults repo.r.t.ed tha.t Ge.oGebra a.dd.ed valu.e.s wh.en appli.ed in t.e.aching and le.arning in 

diffe.rent ma.th.ema.t.ical doma.ins. Th.e revi.ewed li.t.e.ra.ture id.ent.ifi.ed fo.ur doma.ins in 

Ma.th.ema.t.ics: Trig.onom.etry, Calculus, Algebra and Ge.om.etry tha.t we.re la.t.e.r studi.ed. 

Revi.ewed studi.e.s maj.o.rly inve.st.iga.t.ed th.e int.egra.t.i.on of Ge.oGebra in Ge.om.etry and 

few studi.e.s we.re fo.und in oth.e.r ma.th.ema.t.ical doma.ins. Th.e li.t.e.ra.ture a.sce.r.ta.ined tha.t 

stud.ents explo.re.s ind.epend.ently, th.e software and acqu.ire ma.th.ema.t.ical concepts wi.th 

minimum a.ss.istance from th.e t.e.ach.e.r. Th.e re.sults from th.e revi.ewed li.t.e.ra.ture, on th.e 

one hand, indica.t.ed 16/20 o.r (80 %) of th.e studi.e.s gene.rally showed tha.t Ge.oGebra is 

effect.ive in t.e.aching and le.arning Ma.th.ema.t.ics s.ince Ge.oGebra contribut.ed in 

enhancing stud.ents’ und.e.rstanding of ma.th.ema.t.ical concepts and improved stud.ents’ 

int.e.re.st to le.arn ma.th.ema.t.ics. On th.e oth.e.r hand, only 4/20 studi.e.s o.r (20%) showed 

non-effect.ivene.ss of Ge.oGebra s.ince stud.ents in both expe.rim.ental and control gro.ups 

did not show th.e diffe.rence in th.e.ir pe.rfo.rmance aft.e.r be.ing both given post-t.e.sts o.r an 

int.e.rvi.ew. This may indica.t.e tha.t altho.ugh Ge.oGebra se.ems to be largely effect.ive, 

such effect.ivene.ss is d.epend.ent on th.e way i.t is int.egra.t.ed into th.e t.e.aching and 

le.arning proce.ss. Th.e.refo.re, we recomm.end tha.t oth.e.r re.se.arch sho.uld st.ep up 

inve.st.iga.t.ing why most of th.e studi.e.s we.re fo.und in th.e Ge.om.etry doma.in and few in 

oth.e.r doma.ins. 

Th.e relevance of stud.ents' aca.d.emic int.e.re.st in ma.th.ema.t.ics is also a maj.o.r 

wo.rry fo.r those invol.ved in ed.uca.t.i.on, acco.rding to Ar.thur (2019). Th.e current study 

use.s ma.th.ema.t.ical faci.li.ty (MF), ma.th.ema.t.ics connect.i.on (MC), t.e.ach.e.r mot.iva.t.i.on 

(TM), a.s well a.s qu.ali.ty of instruct.i.on and ava.i.labi.li.ty, to mod.el stud.ents' int.e.re.st in 

ma.th.ema.t.ics (S.IM) (IQA). 1500 pupi.ls we.re randomly chosen fo.r th.e study from 10 

seni.o.r high scho.ols in th.e A.shant.i are.a of Ghana; neve.r.th.ele.ss, 1,263 of th.e par.t.icipants 
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gave th.e study th.e.ir complet.e co.ope.ra.t.i.on. Th.e.se par.t.icipants we.re a.sked to complet.e 

valida.t.ed self-a.dminist.e.red surveys wi.th alpha-reli.abi.li.t.i.e.s fo.r S.IM, MC, MF, IQA, 

and TM of 0.74, 0.69, 0.70, 0.699, and 0.68, re.spect.ively. Acco.rding to study re.sults, 

MC, MF, IQA, and TM acco.unt fo.r 71.6% of th.e vari.a.t.i.on in stud.ents' int.e.re.st in 

ma.th.ema.t.ics. Th.e study also discove.red tha.t th.e ava.i.labi.li.ty of ma.th.ema.t.ics faci.li.t.i.e.s 

a.s well a.s qu.ali.ty of instruct.i.on and ava.i.labi.li.ty acco.unt fo.r abo.ut 15% of th.e 

h.et.e.rogene.i.ty in t.e.ach.e.rs' abi.li.t.i.e.s to rela.t.e ma.th.ema.t.ics to re.al-wo.rld problems. In 

th.e end, th.e study discove.red tha.t th.e ava.i.labi.li.ty of ma.th.ema.t.ics faci.li.t.i.e.s fo.r t.e.aching 

and le.arning acco.unts fo.r 12.4% of t.e.ach.e.r qu.ali.ty in ma.th.ema.t.ics instruct.i.on. Th.e 

study cam.e to th.e conclus.i.on tha.t t.e.ach.e.rs' capaci.ty to rela.t.e ari.thm.et.ic to eve.ryday 

life and th.e imm.edi.a.t.e environm.ent, th.e ava.i.labi.li.ty of ma.th re.so.urce.s, t.e.ach.e.rs' 

mot.iva.t.i.on, and t.e.ach.e.rs’ qu.ali.ty of instruct.i.on and ava.i.labi.li.ty all ha.d a substant.i.al 

impact on stud.ents' int.e.re.st in ma.th.ema.t.ics. Th.e study a.dvised ma.th.ema.t.ics t.e.ach.e.rs 

to cons.id.e.r th.e impact of th.e.se vari.able.s and includ.e th.em into how ma.th is ta.ught in 

secondary scho.ols. 

This study cam.e to th.e conclus.i.on tha.t th.e ava.i.labi.li.ty of ma.th.ema.t.ics 

faci.li.t.i.e.s, connect.i.ons to ma.th.ema.t.ics, and t.e.ach.e.rs’ qu.ali.ty of instruct.i.on are rela.t.ed 

to stud.ents' int.e.re.st in ma.th.ema.t.ics s.ince th.e.se facto.rs acco.unt fo.r 71.2 pe.rcent of th.e 

vari.a.t.i.on in stud.ents' int.e.re.st in le.arning ma.th.ema.t.ics. Howeve.r, th.e study discove.red 

an inve.rse a.ssoci.a.t.i.on betwe.en th.e stud.ents' enthus.i.a.sm in le.arning ma.th.ema.t.ics and 

th.e ava.i.labi.li.ty of ma.th.ema.t.ics faci.li.t.i.e.s fo.r t.e.aching and le.arning. Th.e study also 

cam.e to th.e conclus.i.on tha.t th.e ava.i.labi.li.ty of ma.th.ema.t.ics faci.li.t.i.e.s, t.e.ach.e.rs’ qu.ali.ty 

of instruct.i.on, and ava.i.labi.li.ty are also rela.t.ed to ma.th.ema.t.ics t.e.ach.e.rs' capaci.ty to 

rela.t.e ma.th.ema.t.ics to re.al-wo.rld issu.e.s, a.s th.e.se two facto.rs acco.unt fo.r 14.6% of th.e 

vari.ance in ma.th.ema.t.ics t.e.ach.e.rs' capaci.ty to rela.t.e ma.th.ema.t.ics to re.al-wo.rld issu.e.s 

and o.ur imm.edi.a.t.e environm.ent. Th.e study also cam.e to th.e conclus.i.on tha.t th.e.re is a 

direct co.rrela.t.i.on betwe.en th.e ava.i.labi.li.ty of ma.th.ema.t.ics faci.li.t.i.e.s and t.e.ach.e.rs’ 

qu.ali.ty of instruct.i.on and ava.i.labi.li.ty of instructo.rs; 12.0 pe.rcent of t.e.ach.e.rs’ qu.ali.ty 

of instruct.i.on and ava.i.labi.li.ty may be a.ttribut.ed to ma.th.ema.t.ics faci.li.ty ava.i.labi.li.ty. 

Acco.rding to th.e study, ma.th.ema.t.ics t.e.ach.e.rs sho.uld employ ways to piqu.e 

stud.ents' int.e.re.st in ma.th.ema.t.ics beca.use i.t is a cruci.al component of th.e.ir le.arning and 

a maj.o.r facto.r in pe.rfo.rmance. In o.rd.e.r to incre.a.se stud.ents' int.e.re.st in and profici.ency 

in ma.th.ema.t.ics, ma.th.ema.t.ics t.e.ach.e.rs sho.uld focus on connect.ing ma.th.ema.t.ics to 

re.al-wo.rld issu.e.s a.s well a.s oth.e.r subject are.a.s. Th.e study also a.dvise.s ed.uca.t.i.onal 
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le.a.d.e.rship and stakehold.e.rs in ma.th.ema.t.ics ed.uca.t.i.on to offe.r th.e nece.ssary re.so.urce.s 

fo.r ma.th.ema.t.ics t.e.aching and le.arning, a.s th.e.se facto.rs directly influ.ence th.e qu.ali.ty 

of instruct.i.on and inspire ma.th.ema.t.ics t.e.ach.e.rs to cond.uct high-qu.ali.ty co.urse.s. 

2.3.4 Teachers’ quality of instruction and students’ achievement in mathematics 

T.e.aching qu.ali.ty ha.s be.en empirically proven to have effect on achi.evem.ent of 

stud.ents in ma.th.ema.t.ics. Diffe.rent studi.e.s have appro.ach.ed th.e issu.e from diss.imi.lar 

pe.rspect.ive. Fo.r instance, Chi (2015) a.sce.r.ta.ined to improve ma.th.ema.t.ics ed.uca.t.i.on’s 

qu.ali.ty, two t.e.aching mod.e.s we.re t.e.st.ed to d.et.e.rmine which is be.st. Th.e docto.ral th.e.s.is 

used Ta.iwane.se Stud.ent a.s uni.t of analys.is. Th.e da.ta ga.th.e.ring m.ethod and t.echniqu.e.s 

fo.r da.ta analys.is followed th.e qu.ali.ta.t.ive style wh.e.re cont.ent analys.is pe.rspect.ive wa.s 

a.dopt.ed. Th.e m.ethodology in th.e re.se.arch wa.s combina.t.i.on of soci.al construct.ivism 

and s.i.tu.a.t.ed le.arning th.e.o.ri.e.s pe.rspect.ive in int.e.rpret.ing th.e stud.ents’ le.arning and 

growth. Diffe.rence.s in gro.ups of stud.ents, control and expe.rim.ental we.re fo.und. I.t wa.s 

e.stablish.ed tha.t th.e diffe.rence.s we.re vis.ible in th.e.ir compet.enci.e.s in ma.th.ema.t.ics and 

th.e a.utonomy of th.e stud.ents’ ma.th.ema.t.ics le.arning. Tho.ugh th.e study fo.und 

rela.t.i.onships in th.e diffe.rent m.ethod a.dopt.ed a.s i.t shown in th.e le.arning o.utcom.e.s of 

stud.ents expe.rim.ent.ed. Howeve.r, wh.en compared to th.e tra.di.t.i.onal t.e.aching 

environm.ent th.e.re we.re seve.ral challenge.s such a.s t.im.e use, und.e.rstanding all 

cla.ssma.t.e.s’ di.alogu.e, ma.th.ema.t.ical wri.t.ing abi.li.ty in expla.ining and communica.t.ing 

th.e.ir thinking and mo.re t.e.ach.e.r wo.rk. 

Th.e aca.d.emic qu.alifica.t.i.on of t.e.ach.e.rs ha.s be.en predict.ed to influ.ence th.e 

a.tt.i.tud.e and aca.d.emic achi.evem.ent in ma.th.ema.t.ics among A.damawa Sta.t.e’s seni.o.r 

secondary scho.ol stud.ents by Fi.lg.ona et al., (2020). Th.e a.ssumpt.i.on of th.e a.utho.rs wa.s 

tha.t th.e level of recru.i.tm.ent of t.e.ach.e.rs who are largely unqu.alifi.ed to t.e.ach 

ma.th.ema.t.ics ha.s be.en pe.rs.ist.ing fo.r so long. Th.e pe.rplexing issu.e, acco.rding to th.e 

a.utho.rs, is th.e sta.t.e g.ove.rnm.ent’s culpabi.li.ty in appo.int.ing unqu.alifi.ed t.e.ach.e.rs, even 

wh.en i.t is th.e standard tha.t th.e minimum requ.irem.ent to t.e.ach in th.e secondary scho.ols 

is ce.r.t.ifica.t.e in Nige.ri.an Ce.r.t.ifica.t.e of Ed.uca.t.i.on (NCE). Th.e pe.rs.ist.ence of th.e 

problems a.ssoci.a.t.ed wi.th unqu.alifi.ed t.e.ach.e.rs wa.s th.e ma.in re.a.son why th.e a.utho.rs 

be.am.ed th.e se.arch light on ma.th.ema.t.ics t.e.aching and le.arning. Th.e study a.dopt.ed 

survey of th.e co.rrela.t.i.onal type wh.e.re fo.ur hundred t.e.ach.e.rs and stud.ents in equ.al 

numbe.r. Th.e.re is a mult.istage sampling to d.et.e.rmine th.e sample s.ize. Th.e ma.th.ema.t.ics 

t.e.ach.e.rs’ qu.alifica.t.i.on ch.ecklist (MTQC), Stud.ents' A.tt.i.tudinal Scale in Ma.th.ema.t.ics 

(SA.S.IM) and Ma.th.ema.t.ics Achi.evem.ent T.e.st (MA.T) which we.re t.e.st.ed and valida.t.ed 
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us.ing a Cronbach alpha co.effici.ent wi.th SA.S.IM = 0.78 and MA.T = 0.77. In th.e analys.is 

which wa.s ba.sed on frequ.ency co.unts, pe.rcentage.s and line.ar regre.ss.i.on in m.e.a.suring 

th.e null hypoth.e.s.is. Th.e re.sult showed tha.t i.t wa.s only th.e a.tt.i.tud.e of th.e stud.ents to 

ma.th.ema.t.ics tha.t predict.ed th.e.ir aca.d.emic achi.evem.ent in ma.th.ema.t.ics. I.t wa.s also 

e.stablish.ed tha.t t.e.ach.e.rs’ qu.alifica.t.i.on did not predict th.e achi.evem.ent of th.e stud.ents 

in ma.th.ema.t.ics. I.t wa.s conclud.ed tha.t th.e sta.t.e g.ove.rnm.ent in A.damawa and in oth.e.r 

sta.t.e.s of Nige.ri.a sho.uld recru.i.t qu.alifi.ed gra.d.u.a.t.e fo.r th.e t.e.aching of ma.th.ema.t.ics. 

In th.e sam.e ve.in, a docto.ral disse.r.ta.t.i.on on construct.ing ma.th.ema.t.ical id.ent.i.ty 

in rela.t.i.on to aca.d.emic achi.evem.ent in ma.th.ema.t.ics wa.s studi.ed by Tre.scott (2020) in 

San Di.eg.o Unive.rs.i.ty. Th.e study examined th.e ninth-gra.d.e stud.ents’ expe.ri.ence from 

th.e mino.ri.ty of stud.ents in low incom.e high scho.ol unlike th.e.ir co.unt.e.rpar.ts we.re 

enrolled in a refo.rm o.ri.enta.t.ed co.urse d.e.s.igned to prepare th.em to ent.e.r th.e college-

g.o.ing pa.thway in one aca.d.emic ye.ar. Th.e a.utho.r so.ught to ra.ise th.e und.e.rstanding th.e 

expe.ri.ence.s of stud.ents in th.e refo.rm co.urse rela.t.ing to th.e.ir id.ent.i.t.i.e.s in ma.th.ema.t.ics 

tha.t are be.ing construct.ed in style.s tha.t influ.ence o.utcom.e.s of th.e stud.ents in 

ma.th.ema.t.ics. Th.e study used a mixed m.ethod re.se.arch d.e.s.ign, and th.e.re wa.s a 

sugge.st.i.on in th.e re.sult sect.i.on of th.e study tha.t th.e.re wa.s a rela.t.i.onship amongst 

aca.d.emic o.utcom.e.s and th.e stud.ents’ ma.th.ema.t.ical id.ent.i.t.i.e.s. This id.ent.i.ty is a re.sult 

of an inextricably int.e.rrela.t.ed netwo.rk of influ.encing facto.rs which includ.e stud.ents’ 

level of confid.ence in th.e.ir abi.li.ty to do ma.thematics, th.e.ir gra.d.e.s, t.e.ach.e.r/stud.ent 

rela.t.i.onships, and stud.ents’ fe.ar of be.ing wrong. D.u.e to th.e int.e.rrela.t.ed na.ture of th.e.se 

facto.rs, re.sults sugge.st.ed tha.t even a.ddre.ss.ing one of th.e facto.rs in this netwo.rk co.uld 

impact stud.ents’ wi.llingne.ss to engage in cla.ss, alt.e.r th.e.ir ma.th.ema.t.ical id.ent.i.ty in 

pos.i.t.ive ways, and ult.ima.t.ely redirect th.e.ir aca.d.emic pa.thway. 

In Ghana, a study which focused on stud.ents’ pe.rfo.rmance in ma.th.ema.t.ics and 

scaffolding stra.t.egy wa.s re.se.arch.ed by Ed.eko.r (2020). Th.e a.im wa.s to inve.st.iga.t.e how 

scaffolding stra.t.egy can predict th.e stud.ents’ ma.th.ema.t.ics achi.evem.ent pos.i.t.ively. Th.e 

ge.ographical of th.e study wa.s s.i.tu.a.t.ed in th.e Keta Municipali.ty of Ghana’s Volta 

Regi.on, which wa.s a qu.a.s.i-expe.rim.ental in appro.ach and th.e.re we.re 115 Seni.o.r 

Secondary Scho.ol Two (SSS2) stud.ents who we.re used fo.r th.e study. An expe.r.t 

valida.t.ed qu.e.st.i.onna.ire which also gene.ra.t.ed a Cronbach alpha reli.abi.li.ty co.effici.ent 

of 0.88 wa.s used fo.r gene.ra.t.ing da.ta fo.r th.e study. Th.e study equ.ally answe.red two 

re.se.arch qu.e.st.i.ons and hypoth.e.se.s e.ach. A.djust.ed m.e.an a.s well a.s standard d.evi.a.t.i.on 

we.re th.e m.ethods fo.r analys.ing th.e re.se.arch qu.e.st.i.ons whi.le th.e analys.is of covari.ance 
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o.r ANCOVA wa.s d.eployed to t.e.st th.e hypoth.e.se.s. I.t wa.s fo.und tha.t scaffolding 

le.arning stra.t.egy wa.s re.spons.ible fo.r stud.ents’ high pe.rfo.rmance in ma.th.ema.t.ics a.s 

aga.inst th.e stud.ents who we.re ta.ught us.ing th.e tra.di.t.i.onal m.ethod only. Th.e study 

recomm.end.ed tha.t ma.th.ema.t.ics t.e.ach.e.rs sho.uld a.dopt scaffolding le.arning stra.t.egy in 

th.e t.e.aching beca.use i.t enhance.s th.e aca.d.emic pe.rfo.rmance of stud.ents in Seni.o.r High 

Scho.ols in Ghana. Th.e study also recomm.end.ed tha.t wo.rkshops sho.uld be o.rganized 

by ed.uca.t.i.onal bodi.e.s to empha.s.ize and enlight.en t.e.ach.e.rs and ma.th.ema.t.ics ed.uca.to.rs 

on th.e benefi.ts of us.ing scaffolding stra.t.egy in th.e le.arning and t.e.aching in Seni.o.r High 

Scho.ols in Ghana. 

Likewise, in Nige.ri.a, Ba.ture and A.tweh (2020), fo.und th.e t.e.aching m.ethods’ 

impact on aca.d.emic pe.rfo.rmance in ma.th.ema.t.ics among Nige.ri.an secondary scho.ol 

stud.ents wi.th focus on Na.ssarawa local g.ove.rnm.ent of Kano Sta.t.e Nige.ri.a. Th.e study 

pract.ically a.sce.r.ta.ined th.e rela.t.i.onships betwe.en ma.th.ema.t.ics t.e.ach.e.rs’ t.e.aching 

m.ethod and th.e stud.ents’ pe.rfo.rmance in ma.th.ema.t.ics.  Th.e d.e.script.ive study of th.e 

co.rrela.t.i.onal type focused on one hundred and e.ighty secondary scho.ols’ stud.ents 

randomly select.ed whi.le th.e syst.ema.t.ic random sampling t.echniqu.e re.sult.ed into 

select.ing 60 stud.ents. Th.e valida.t.ed qu.e.st.i.onna.ire wa.s th.e da.ta ga.th.e.ring instrum.ent 

whi.le th.e da.ta analys.is used we.re both d.e.script.ive and co.rrela.t.i.onal in style. A.t th.e 

end, th.e study fo.und tha.t most of th.e t.e.ach.e.rs’ m.ethods of t.e.aching have a gre.a.t effect 

on stud.ents’ aca.d.emic pe.rfo.rmance; ba.sed on th.e.se findings, Stud.ent-Centred M.ethod 

and T.e.ach.e.r-Stud.ent Int.e.ract.ive M.ethod we.re recomm.end.ed in o.rd.e.r to improve 

stud.ents’ aca.d.emic pe.rfo.rmance. I.t wa.s conclud.ed tha.t evid.ence from oth.e.r studi.e.s 

have shown tha.t a le.arning environm.ent which is stud.ent-centred acco.unt.ed fo.r th.e 

achi.evem.ent of a high.e.r-level le.arning o.utcom.e.s a.s aga.inst th.e tra.di.t.i.onal t.e.ach.e.r-

centred environm.ent.  

Th.e study th.e.refo.re, ba.sed on th.e o.utcom.e.s, sugge.st.ed tha.t t.e.aching wo.uld be 

highly effect.ive if th.e t.e.ach.e.r star.ts to use innova.t.ive t.e.aching t.echniqu.e.s like th.e 

discuss.i.on and th.e d.emonstra.t.i.on m.ethod. T.e.ach.e.rs sho.uld th.e.refo.re, le.arn how to use 

two o.r mo.re t.echniqu.e.s togeth.e.r d.uring a le.arning expe.ri.ence so a.s to achi.eve th.e 

d.e.s.ired object.ive. T.e.ach.e.rs sho.uld cre.a.t.e an a.tmosph.e.re cond.ucive to le.arning in 

o.rd.e.r to enhance th.e d.evelopm.ent of stud.ents’ le.arning expe.ri.ence.s. T.e.ach.e.rs sho.uld 

also incre.a.se th.e.ir know.ledge of vari.o.us instruct.i.onal stra.t.egi.e.s in o.rd.e.r to ke.ep 

stud.ents engaged and mot.iva.t.ed thro.ugho.ut th.e le.arning proce.ss. 
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Bo.uzid (2020) fur.th.e.r affirm.ed tha.t th.e total qu.ali.ty of th.e secondary scho.ol 

t.e.ach.e.rs in Geneva influ.enced th.e pe.rfo.rmance of stud.ents in th.e regi.on. Th.e study wa.s 

mot.iva.t.ed by th.e a.utho.r’s beli.ef tha.t mot.iva.t.i.on and engagem.ent in ma.th.ema.t.ics 

cla.ssro.om act.ivi.t.i.e.s have becom.e issu.e.s tha.t ed.uca.to.rs must take wi.th se.ri.o.usne.ss i.t 

d.e.se.rve.s s.ince re.se.arch.e.rs have cont.inu.ally be.en examining and analys.ing th.e.ir 

und.e.rstanding of th.e cri.t.icali.ty of th.e two in incre.a.s.ing le.arning o.utcom.e.s and a.s well 

d.eveloping ways to d.eveloping th.e be.st appro.ach. In th.e study, th.e a.utho.r cla.im.ed tha.t 

th.e mot.iva.t.i.on of stud.ents brings lots of impact on how th.ey le.arn a.s well a.s th.e.ir 

int.ent.i.on to par.t.icipa.t.e in cla.ssro.om act.ivi.t.i.e.s. 

Bo.uzid (2020) th.e.refo.re, surveyed th.e Geneva ma.th.ema.t.ics t.e.ach.e.rs’ and 

ma.th.ema.t.ics stud.ents’ cla.ssro.om engagem.ent and mot.iva.t.i.on to d.et.e.rmine le.arning 

o.utcom.e.s in ma.th.ema.t.ics fo.r t.e.ach.e.rs who have be.en tra.ined thro.ugh th.e Int.e.rna.t.i.onal 

Baccala.ure.a.t.e (IB) high level co.urse in ma.th.ema.t.ics. Th.e a.utho.r int.e.rvi.ewed a t.e.ach.e.r 

and two stud.ents in th.e t.e.ach.e.rs’ ge.om.etry cla.ss (Ge.om.etry Sem.e.st.e.r 2) a.s well a.s 

obse.rving one cla.ssro.om t.e.aching se.ss.i.on in th.e Ge.om.etry Sem.e.st.e.r 3 and 2 

re.spect.ively. I.t wa.s fo.und aft.e.r th.e analys.is of th.e two diffe.rent cla.sse.s tha.t th.e sam.e 

t.e.ach.e.rs’ cla.sse.s provid.ed ins.ight tha.t th.e stud.ents we.re mot.iva.t.ed and engaged in th.e 

diffe.rent cla.sse.s, and tha.t th.e t.e.ach.e.r ut.i.lized stud.ents’ engagem.ent and mot.iva.t.i.on 

t.echniqu.e in both of th.e cla.sse.s. Th.e Ge.om.etry Sem.e.st.e.r 2 cla.ss wa.s fo.und to be 

qu.i.et.e.r and le.ss-par.t.icipa.to.ry cla.ss wh.en compared wi.th Ge.om.etry Sem.e.st.e.r 3 cla.ss. 

In a.ddi.t.i.on, th.e stud.ents in th.e two Ge.om.etry cla.sse.s shared sta.t.ed tha.t th.ey we.re 

comfo.r.table and confid.ent in th.e.ir beli.efs, capabi.li.t.i.e.s, and a.tt.i.tud.e.s wi.th do.ing and 

le.arning ma.th.ema.t.ics. Th.e IB Ma.th High.e.r level cla.ss on th.e oth.e.r hand, reflect.ed a 

diffe.rent cla.ssro.om environm.ent d.u.e to a smalle.r cla.ss s.ize and th.e IB program’s 

curriculum which th.e IB Ma.th High.e.r level stud.ent expre.ssed wha.t kind of 

oppo.r.tuni.t.i.e.s tha.t i.t provid.e.s a.s well a.s how i.t impact.ed his own beli.efs and a.tt.i.tud.e.s 

abo.ut le.arning and do.ing ma.th.ema.t.ics. Ove.rall, th.e re.se.arch and da.ta re.sults have 

shown tha.t t.e.ach.e.rs sho.uld recognize th.e ne.ed to t.e.ach in re.spect to highly engaging 

and mot.iva.t.ing stud.ents to le.arn and do ma.th.ema.t.ics, which can also impact th.e 

stud.ents’ ma.th.ema.t.ics expe.ri.ence.s pos.i.t.ively. So, und.e.rstanding wha.t levels of 

mot.iva.t.i.on and engagem.ent can exist in a ma.th.ema.t.ics cla.ssro.om and wo.rking towards 

ma.inta.ining o.r incre.a.s.ing such levels can prod.uce pos.i.t.ive re.sults in both ma.th.ema.t.ics 

expe.ri.ence and achi.evem.ent. 
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Th.e qu.ali.ty of t.e.ach.e.r-chi.ld rela.t.i.onships and exposure to ma.th.ema.t.ics 

t.e.aching we.re inve.st.iga.t.ed a.s pot.ent.i.al d.et.e.rminants of fifth-gra.d.e stud.ents' 

ma.th.ema.t.ical achi.evem.ent in Ottmar, D.ecke.r, Cam.e.ron, Curby, and Rimm-Ka.ufman 

(2014) study. Th.e sample cons.ist.ed of 657 of th.e kids tha.t we.re includ.ed in th.e NICHD-

SECC longi.tudinal re.se.arch. Th.e findings show tha.t mo.re exposure to ma.th.ema.t.ics 

instruct.i.on wa.s rela.t.ed to high.e.r fifth gra.d.e ma.th.ema.t.ics achi.evem.ent fo.r both 

calcula.t.i.ons and appli.ed problems a.sse.ssm.ents, even aft.e.r controlling fo.r stud.ent 

d.emographic charact.e.rist.ics. Howeve.r, th.e.re wa.s no ma.in effect fo.r improved 

instruct.i.onal qu.ali.ty. A.ddi.t.i.onally, findings show tha.t mo.re exposure to ma.th.ema.t.ics 

t.e.aching predict.ed bett.e.r ma.thematics achi.evem.ent in scho.ols wh.e.re wo.rse 

instruct.i.onal qu.ali.ty wa.s d.et.ect.ed. Discuss.i.on of th.e re.sults take.s into acco.unt th.e 

vari.o.us facets of ma.th.ema.t.ics instruct.i.on a.s well a.s th.e pot.ent.i.al compensa.to.ry valu.e 

of exposure to instruct.i.on in subpar cla.sse.s. 

In o.rd.e.r to bett.e.r und.e.rstand fo.rma.t.ive a.sse.ssm.ent, Pinge.r, Rakoczy, Be.sse.r, 

and Kli.em.e (2018) examined how a fo.rma.t.ive a.sse.ssm.ent int.e.rvent.i.on int.e.ract.ed wi.th 

vari.o.us facets of ove.rall instruct.i.onal qu.ali.ty. In a qu.a.s.i-expe.rim.ental study d.e.s.ign, 

twenty instructo.rs used a curriculum-int.egra.t.ed fo.rma.t.ive a.sse.ssm.ent to.ol in th.e.ir 

ninth-gra.d.e ma.th.ema.t.ics cla.sse.s, wh.e.re.a.s fift.e.en t.e.ach.e.rs par.t.icipa.t.ed in th.e control 

gro.up (n = 361) and fift.e.en t.e.ach.e.rs in th.e int.e.rvent.i.on cla.sse.s (n = 498 pupi.ls). Th.e 

int.e.rvent.i.on ha.d no effects on th.e evalu.a.t.ed elem.ents of ove.rall instruct.i.onal qu.ali.ty 

(proce.ss-o.ri.ent.ed instruct.i.on, t.e.ach.e.r-stud.ent rela.t.i.onship, effect.ive use of 

instruct.i.onal t.im.e). But mult.i.level regre.ss.i.on studi.e.s showed a rela.t.i.onship betwe.en 

th.e int.e.rvent.i.on, proce.ss-o.ri.enta.t.i.on, and effici.ent ut.i.liza.t.i.on of cla.ss t.im.e. O.ur re.sults 

imply tha.t implem.ent.ing fo.rma.t.ive a.sse.ssm.ent to.ols do.e.s not appe.ar to be suffici.ent 

regarding change.s in ove.rall instruct.i.onal qu.ali.ty, but tha.t an int.e.rvent.i.on wi.th specific 

ma.t.e.ri.als and instruct.i.ons can co.unt.e.ract th.e effects of instruct.i.onal qu.ali.ty, promot.ing 

stud.ents' achi.evem.ent in cla.sse.s wi.th lowe.r levels of proce.ss o.ri.enta.t.i.on and a le.ss 

effici.ent use of instruct.i.onal t.im.e. 

Th.e qu.ali.ty of moni.to.ring and constant evalu.a.t.i.on t.echniqu.e wa.s th.e focus of 

th.e study carri.ed o.ut in Ondo sta.t.e, Nige.ri.a. Ajiba.d.e and Ajiba.d.e (2020) argu.ed tha.t 

th.e.re are myri.a.ds of challenge.s to Nige.ri.an ed.uca.t.i.on syst.em including po.o.r 

pe.rfo.rmance of stud.ents in both int.e.rnal and ext.e.rnal examina.t.i.ons. Having id.ent.ifi.ed 

this, th.e Ondo Sta.t.e G.ove.rnm.ent inst.i.tut.ed a qu.ali.ty a.ssurance agency wi.th th.e mind 

to improve th.e Ondo Sta.t.e stud.ents’ pe.rfo.rmance in co.re subjects par.t.icularly in th.e 
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ext.e.rnal examina.t.i.ons. Th.e study focused on English Langu.age and Ma.th.ema.t.ics. 

Us.ing th.e d.e.script.ive re.se.arch t.echniqu.e, th.e study answe.red thre.e re.se.arch qu.e.st.i.ons 

from thre.e hundred stud.ents randomly select.ed whi.le th.e.re we.re 20 t.e.ach.e.rs/scho.ol 

a.dministra.to.rs who par.t.icipa.t.ed in th.e study. Re.sults show tha.t stud.ents’ pe.rfo.rmance 

in th.e co.re subjects wa.s slightly above th.e ave.rage, tho.ugh th.ey pe.rfo.rm.ed bett.e.r in 

English Langu.age (X = 27.5; SD = 3.24) than Ma.th.ema.t.ics (X = 26.5; SD = 2.91). Th.e 

Agency wa.s repo.r.t.ed to be highly effect.ive in syst.ema.t.ic moni.to.ring and evalu.a.t.i.on of 

scho.ol curricular and co-curricular act.ivi.t.i.e.s. I.ts pos.i.t.ive impact wa.s evid.enced by 

improved WA.SSCE ranking wh.e.re th.e Sta.t.e moved up from 33rd pos.i.t.i.on (in 2009) to 

7th pos.i.t.i.on (in 2016). Th.e Agency’s act.ivi.t.i.e.s have a s.ignificant and pos.i.t.ive effect 

on stud.ents’ aca.d.emic pe.rfo.rmance, F (2, 299) = 16.27, p < 0.05. Ba.sed on th.e findings, 

i.t wa.s conclud.ed tha.t th.e effect of moni.to.ring and evalu.a.t.i.on on stud.ent’s aca.d.emic 

pe.rfo.rmance is pos.i.t.ive, vi.tal and not.ewo.r.thy. I.t is recomm.end.ed tha.t oth.e.r 

g.ove.rnm.ents in Nige.ri.a are strongly enco.uraged to replica.t.e this qu.ali.ty ed.uca.t.i.on 

a.ssurance agency in th.e.ir Sta.t.e.s. 

Th.e study by Gichuru and Ongus (2016) so.ught to d.et.e.rmine th.e a.ssoci.a.t.i.on 

betwe.en t.e.ach.e.r effect.ivene.ss and stud.ents' ma.th pe.rfo.rmance on th.e primary 6 

na.t.i.onal t.e.sts in priva.t.e scho.ols in Rwanda's Ga.sabo District betwe.en th.e aca.d.emic 

ye.ars of 2012 and 2014, inclus.ive. Th.e target gro.up includ.ed 1240 primary 6 stud.ents, 

31 h.e.a.d t.e.ach.e.rs from all of th.e 31 priva.t.e primary scho.ols in Rwanda's Ga.sabo 

District, and 1346 re.spond.ents, of which 75 we.re ma.th t.e.ach.e.rs. 63 ma.th.ema.t.ics 

t.e.ach.e.rs, 28 h.e.a.d t.e.ach.e.rs, and 302 stud.ents ma.d.e up th.e final sample s.ize, which wa.s 

d.et.e.rmined us.ing Yamane's cond.ensed fo.rmula fo.r calcula.t.ing sample s.ize.s from th.e 

ent.ire popula.t.i.on. Mult.istage random sampling wa.s used to cho.ose th.e sample s.ize. Th.e 

five t.e.ach.e.r tra.i.ts of prepara.t.i.on, expe.ri.ence, communica.t.i.on, pract.ice in th.e 

cla.ssro.om, and preparedne.ss we.re examined. Co.rrela.t.i.onal compara.t.ive re.se.arch 

d.e.s.ign wa.s used in th.e study. Da.ta collect.ing to.ols includ.ed qu.e.st.i.onna.ire.s and 

int.e.rvi.ew instruct.i.ons. Frequ.enci.e.s, pe.rcentage.s, standard d.evi.a.t.i.ons, we.ight.ed 

ave.rage.s, and mult.iple regre.ss.i.on analys.is we.re used to analyze th.e da.ta. Wi.th th.e a.id 

of cont.ent analys.is, int.e.rvi.ew gu.id.e.s we.re examined. Sta.t.ist.ical Package fo.r th.e Soci.al 

Sci.ence.s Ve.rs.i.on 21.0 (SPSS V.21.0) software wa.s used to analyze qu.ant.i.ta.t.ive da.ta. 

This study fo.und tha.t t.e.ach.e.rs who use g.o.od t.e.aching stra.t.egi.e.s o.utpe.rfo.rm those who 

use ina.d.equ.a.t.e stra.t.egi.e.s in t.e.rms of stud.ent achi.evem.ent. Fur.th.e.rmo.re, t.e.ach.e.rs wi.th 

gre.a.t.e.r cla.ssro.om expe.ri.ence have an impact on stud.ents' pe.rfo.rmance than recent 
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gra.d.u.a.t.e.s. Th.e communica.t.i.on ski.lls of t.e.ach.e.rs also co.rrela.t.e wi.th improved stud.ent 

achi.evem.ent. In scho.ols wh.e.re t.e.ach.e.rs we.re d.edica.t.ed to th.e.ir wo.rk, ha.d a pos.i.t.ive 

a.tt.i.tud.e toward ma.th.ema.t.ics, prepared tho.ro.ughly befo.re cla.sse.s, used a lot of 

re.so.urce.s tha.t we.re pe.r.t.inent to t.e.aching, and act.ively invol.ved th.e.ir stud.ents thro.ugh 

evalu.a.t.i.on and a.sse.ssm.ent, ari.thm.et.ic pe.rfo.rmance improved. 

Th.e focus of Nnaji, Eze, and Ma.d.u (2020), wa.s to a.sse.ss th.e ma.th.ema.t.ics 

stud.ents’ achi.evem.ent and th.e.ir emot.i.onal int.elligence. Th.e a.utho.rs also premised th.e.ir 

re.a.son fo.r carrying o.ut th.e study on th.e dwindling level of stud.ents’ o.utcom.e in 

ma.th.ema.t.ics in th.e na.t.i.onal and regi.onal examina.t.i.ons. I.t wa.s th.e opini.on of th.e 

re.se.arch.e.rs to tha.t if th.e stud.ents’ charact.e.rist.ics to ed.uca.t.i.on are improved upon; th.e.ir 

pe.rfo.rmance in ma.th.ema.t.ics wi.ll improve. Th.e study wa.s s.i.tu.a.t.ed in Enugu Sta.t.e, 

Nige.ri.a whi.le th.e qu.e.st.i.oning and hypoth.e.se.s t.echniqu.e.s we.re used in answe.ring th.e 

object.ive.s of th.e study. Th.e.re we.re fo.ur tho.usand, e.ight hundred and twenty-five seni.o.r 

secondary scho.ol two stud.ents in th.e study from twenty-five g.ove.rnm.ent-owned 

secondary scho.ols. Thro.ugh random sampling t.echniqu.e; a sample of fo.ur hundred and 

e.ighty-thre.e stud.ents we.re select.ed. Yo.uth ve.rs.i.on of emot.i.onal quot.i.ent invento.ry 

(EQ-i2.0) and a ma.th.ema.t.ics achi.evem.ent t.e.st (MA.T) we.re used fo.r da.ta collect.i.on. 

Da.ta we.re analysed us.ing mult.iple line.ar regre.ss.i.ons to answe.r th.e re.se.arch qu.e.st.i.ons, 

and t.e.st null hypoth.e.se.s a.t 0.05 level of s.ignificant. Th.e re.sults reve.aled tha.t th.e.re wa.s 

a s.ignificant pos.i.t.ive co.rrela.t.i.on betwe.en th.e components of emot.i.onal int.elligence and 

stud.ents’ achi.evem.ent in ma.th.ema.t.ics and th.e components, s.ingly and j.o.intly, 

contribut.ed s.ignificantly to th.e vari.a.t.i.on in stud.ents’ achi.evem.ent in ma.th.ema.t.ics. 

And.e.rson (2020) so.ught to find o.ut th.e effect of growth mind-set inst.i.lled by 

ma.th.ema.t.ics t.e.ach.e.rs on stud.ents and th.e.ir pe.rfo.rmance of stud.ents in algebra a.t 

Minnetonka Middle Scho.ol E.a.st. Th.e study wa.s an act.i.on re.se.arch, which expe.rim.ent 

th.e vari.able.s thro.ugh surveys, cla.ssro.om obse.rva.t.i.on and a.sse.ssm.ent in a tri.angula.t.i.on 

m.ethod d.e.s.ign. Th.e a.utho.r cre.a.t.ed and a.dminist.e.red le.ssons to stud.ents on growth 

mind-set wi.th how th.e le.ssons can gu.arant.e.e tha.t th.e tho.ught proce.ss of th.e stud.ents in 

ma.th.ema.t.ics can be improved. Th.e popula.t.i.on fo.r this act.i.on re.se.arch study wa.s a 

select gro.up of e.ighth gra.d.e stud.ents enrolled in a suburban middle scho.ol loca.t.ed in 

th.e Midwe.st.e.rn Uni.t.ed Sta.t.e.s. Th.e sample includ.e.s 22 e.ighth gra.d.e.rs tha.t are enrolled 

in an Algebra Suppo.r.t cla.ss. Th.e a.utho.r summarized tha.t th.e study ha.s re.structured th.e 

way t.e.ach.e.rs now t.e.ach Algebra in th.e study are.a aft.e.r th.e o.utcom.e.s of th.e study wa.s 

reve.aled to th.em s.ince i.t wa.s fo.und tha.t th.e improvem.ent in th.e tho.ught proce.ss of th.e 
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stud.ent acco.unts fo.r th.e.ir improved pe.rfo.rmance. Th.e a.utho.r conclud.ed tha.t changing 

th.e mind-set of th.e stud.ents can make th.em becom.e bett.e.r le.arne.rs and ma.st.e.ring new 

ski.lls such tha.t wh.en t.e.ach.e.rs take a.s a cri.t.ical ski.ll tha.t can be used in ma.th.ema.t.ics. 

Study canva.ssed fo.r a cons.ist.ent le.sson on bra.in d.evelopm.ent, moving away from a 

fixed mind-set, and changing th.e way stud.ents are spoken to in o.rd.e.r to change th.e 

wrong not.i.on on ma.th.ema.t.ics. Th.e da.ta fur.th.e.r showed tha.t stud.ent mind-set can be 

changed in a ve.ry sho.r.t pe.ri.od of t.im.e whi.le mo.re change.s com.e wi.th mo.re t.im.e. Wi.th 

a few a.djustm.ents and a.ddi.t.i.onal le.ssons, effect.ive mod.el to succe.ssfully t.e.ach stud.ents 

abo.ut growth mind-set sho.uld be improved upon. 

Abd.ullahi and S.iraj.o (2020) inve.st.iga.t.e th.e impact of re.so.urce facto.rs and 

instruct.i.onal qu.ali.ty on Nige.ri.an secondary scho.ol stud.ents' ma.th.ema.t.ics pe.rfo.rmance. 

Th.e findings of this pape.r's num.e.ro.us empirical revi.ews reve.aled tha.t th.e.re wa.s a 

substant.i.al a.ssoci.a.t.i.on betwe.en re.so.urce facto.rs and th.e qu.ali.ty of instruct.i.on in th.e 

co.untry. This pape.r also discove.red tha.t th.e.re wa.s a substant.i.al a.ssoci.a.t.i.on betwe.en 

th.e qu.ali.ty of instruct.i.on and th.e aca.d.emic achi.evem.ent of Nige.ri.an secondary scho.ol 

pupi.ls in ma.th.ema.t.ics, ba.sed on seve.ral empirical revi.ews. Th.e study discove.red a link 

betwe.en instruct.i.onal qu.ali.ty and stud.ent aca.d.emic achi.evem.ent across th.e co.untry. 

Finally, th.e ar.t.icle discove.red tha.t th.e.re is a link betwe.en re.so.urce vari.able.s, 

instruct.i.onal qu.ali.ty, and secondary scho.ol stud.ent's aca.d.emic achi.evem.ent in 

ma.th.ema.t.ics in Nige.ri.a. 

Ba.sed on th.e o.utcom.e.s of th.e study by Yahaya and Fassasi (2012) and th.e 

vari.o.us empirical revi.ews. Nige.ri.an secondary scho.ol stud.ents do not achi.eve a 50% 

aca.d.emic achi.evem.ent in ma.th.ema.t.ics. This sugge.sts tha.t ma.th.ema.t.ics pe.rfo.rmance 

among Nige.ri.an secondary scho.ol stud.ents ha.s be.en low and ha.s not improved recently. 

Th.e ava.i.labi.li.ty of re.so.urce vari.able.s in secondary scho.ols in Nige.ri.a wi.ll have a 

s.ignificant impact on th.e qu.ali.ty of instruct.i.on tha.t wi.ll improve aca.d.emic achi.evem.ent 

in ma.th.ema.t.ics. This sugge.sts tha.t th.e qu.ali.ty of instruct.i.on can incre.a.se stud.ents' 

aca.d.emic pe.rfo.rmance in ma.th.ema.t.ics and tha.t th.e ava.i.labi.li.ty of re.so.urce.s, among 

oth.e.r things, can improve th.e qu.ali.ty of instruct.i.on. Nige.ri.an secondary scho.ol 

stud.ent's aca.d.emic succe.ss in ma.th.ema.t.ics is influ.enced by th.e qu.ali.ty of instruct.i.on 

provid.ed by ava.i.lable re.so.urce.s tha.t wo.uld improve pe.rfo.rmance in ma.th.ema.t.ics. This 

m.e.ans tha.t befo.re th.e qu.ali.ty of instruct.i.on can have a pos.i.t.ive impact on aca.d.emic 

pe.rfo.rmance in ma.th.ema.t.ics, th.e requ.is.i.t.e re.so.urce.s must be acce.ss.ible. Nige.ri.an 

secondary scho.ol stud.ent's aca.d.emic succe.ss in ma.th.ema.t.ics is influ.enced by both th.e 



  

87 
 

ava.i.labi.li.ty of re.so.urce.s and th.e qu.ali.ty of instruct.i.on. This also sugge.sts tha.t th.e 

ava.i.labi.li.ty of both re.so.urce cons.id.e.ra.t.i.ons and th.e qu.ali.ty of instruct.i.on wi.ll le.a.d to 

improved aca.d.emic achi.evem.ent in ma.th.ema.t.ics among Nige.ri.an secondary scho.ol 

stud.ents. 

This study by A.d.eniyi, Ogund.ele, and Od.etola (2014) se.eks to d.et.e.rmine th.e 

impact of t.e.ach.e.r instruct.i.onal qu.ali.ty elem.ents on stud.ents' ma.th.ema.t.ics achi.evem.ent. 

Th.e study to.ok into acco.unt th.e following t.e.ach.e.r charact.e.rist.ics: expe.ri.ence, tra.ining, 

mot.iva.t.i.on, int.e.re.st sa.t.isfact.i.on, and instruct.i.onal m.ethods. Thro.ugh th.e use of 

qu.e.st.i.onna.ire.s cre.a.t.ed fo.r t.e.ach.e.rs and stud.ents, th.e study's findings we.re ga.th.e.red. 

Th.e da.ta we.re analyzed us.ing regre.ss.i.on analys.is and analys.is of vari.ance (ANOVA). 

I.t wa.s discove.red tha.t all of th.e t.e.ach.e.r's a.ttribut.e.s includ.ed in th.e study influ.ence 

stud.ent achi.evem.ent in Ma.th.ema.t.ics by a substant.i.al amo.unt. Acco.rding to th.e study's 

conclus.i.ons, t.e.ach.e.rs' expe.ri.ence, t.e.aching m.ethods, cla.ssro.om managem.ent ski.lls, 

mot.iva.t.i.on, cont.entm.ent, and int.e.re.st all play a s.ignificant role in how well th.e.ir 

stud.ent pe.rfo.rm in ma.th.ema.t.ics. 

Th.e analys.is d.emonstra.t.e.s tha.t t.e.ach.e.rs' t.e.aching qu.ali.ty of instruct.i.on and 

th.e.ir capaci.ty fo.r ma.inta.ining cla.ssro.om managem.ent have an impact on stud.ent's 

aca.d.emic progre.ss, and th.e re.se.arch.e.rs a.dvise th.e following in light of th.e.ir findings. 

Th.e.refo.re, i.t is impo.r.tant to enco.urage t.e.ach.e.rs who lack t.e.aching cred.ent.i.als to enroll 

in ed.uca.t.i.on co.urse.s to d.evelop effect.ive t.e.aching stra.t.egi.e.s. Finally, th.e g.ove.rnm.ent 

o.ught to imm.edi.a.t.ely recognize t.e.aching a.s a legi.t.ima.t.e voca.t.i.on. This wo.uld improve 

th.e qu.ali.ty of those ent.e.ring th.e fi.eld. I.t is impo.r.tant to promot.e th.e appo.intm.ent of 

qu.alifi.ed t.e.ach.e.rs to g.ove.rnm.ent j.obs. A pract.icing cla.ssro.om t.e.ach.e.r sho.uld only be 

eligible fo.r ce.r.ta.in speci.alized pos.i.t.i.ons, such a.s th.e commiss.i.one.r of ed.uca.t.i.on in any 

sta.t.e. 

S.ince re.se.arch repo.r.ts have shown tha.t e.arly ma.th.ema.t.ics t.e.aching and le.arning 

expe.ri.ence.s are e.ssent.i.al fo.r stud.ents' le.arning and la.t.e.r achi.evem.ent in ma.th.ema.t.ics 

and oth.e.r cont.ent are.a.s, (Ce.rezci, 2020), examining th.e qu.ali.ty of ma.th.ema.t.ics 

instruct.i.on in rela.t.i.on to stud.ent le.arning o.utcom.e.s ha.s a.ssum.ed incre.a.s.ing 

impo.r.tance. In 73 Pre-K to 3rd gra.d.e cla.ssro.oms in an urban public-scho.ol syst.em, th.e 

g.o.al of this study is to lo.ok into th.e rela.t.i.onship betwe.en e.arly ma.th.ema.t.ics instruct.i.on 

qu.ali.ty and stud.ents' le.arning o.utcom.e.s in ma.th.ema.t.ics. A.t th.e cla.ssro.om level, th.e.re 

we.re a few, but substant.i.al, links betwe.en ma.th.ema.t.ics achi.evem.ent and instruct.i.onal 

qu.ali.ty. In cla.ssro.oms wh.e.re ra.t.ings of th.e instruct.i.onal qu.ali.ty we.re d.efined a.s "high," 
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aft.e.r a.djust.ing fo.r stud.ents' pre-t.e.st sco.re.s and gend.e.r, th.e.re wa.s a pos.i.t.ive s.ignificant 

int.e.ract.i.on betwe.en qu.ali.ty of ma.th.ema.t.ics t.e.aching and stud.ents' ma.th.ema.t.ical 

achi.evem.ent a.t th.e end of th.e scho.ol ye.ar. 

Acco.rding to Okolocha and Onyeneke's (2013) findings, bus.ine.ss studi.e.s 

t.e.ach.e.rs we.re ineffect.ive a.t a.dh.e.ring to som.e t.im.e managem.ent, cla.ssro.om 

managem.ent, and prepara.t.i.on and d.elive.ry of le.sson not.e.s fo.r th.e be.st achi.evem.ent of 

instruct.i.onal g.o.als and improved stud.ents' aca.d.emic achi.evem.ents and, a.s a re.sult, 

employabi.li.ty. Among oth.e.r things, i.t wa.s a.dvised tha.t bus.ine.ss studi.e.s instructo.rs 

make an effo.r.t to vi.ew t.im.e and cla.ss managem.ent a.s well a.s g.o.od le.sson not.e 

prepara.t.i.on a.s re.al to.ols fo.r effect.ive engagem.ent, ma.st.e.ry, and d.evelopm.ent of 

nece.ssary ski.lls. Whi.le d.et.e.rmining tha.t all re.spond.ents have th.e sam.e not.i.on and 

pe.rcept.i.ons of set ind.uct.i.on in sci.ence ed.uca.t.i.on, Mohamma.di, (2020) fo.und this to be 

th.e ca.se. Th.e m.ethods of in-se.rvice t.e.ach.e.rs and pre-se.rvice t.e.ach.e.rs diffe.r in tha.t th.e 

fo.rm.e.r chose to ut.i.lize qu.e.st.i.oning fo.r th.e.ir set ind.uct.i.on whi.le th.e la.tt.e.r prefe.rred to 

use visu.al set ind.uct.i.on. T.e.ach.e.rs are aware of th.e benefi.ts of set ind.uct.i.on and how 

cruci.al i.t is to inco.rpo.ra.t.e i.t into th.e t.e.aching and le.arning proce.ss s.ince i.t affects how 

engaged stud.ents are thro.ugho.ut th.e co.urse. A t.e.ach.e.r use.s th.e thre.e to five minut.e.s of 

set ind.uct.i.on nece.ssary fo.r e.arly exposure to piqu.e stud.ents' int.e.re.st in th.e le.arning 

proce.ss to be carri.ed o.ut and also se.rve.s a.s a key introd.uct.i.on to th.e le.sson. 

Int.isar and Ya-Fe.i (2019) lo.oked into th.e connect.i.on betwe.en e.ighth-gra.d.e.rs' 

ma.th.ema.t.ics profici.ency in Oman and Ta.iwan and th.e.ir t.e.ach.e.rs' qu.ali.ty of instruct.i.on. 

Th.e re.se.arch topic lo.oked a.t th.e impact of t.e.ach.e.r qu.ali.ty of instruct.i.on on stud.ent 

accomplishm.ent in Oman and Ta.iwan a.s d.et.e.rmined by th.e m.e.a.surable vari.able.s 

(t.e.ach.e.r qu.alifica.t.i.on, t.e.aching t.echniqu.e.s, and profe.ss.i.onal d.evelopm.ent). Th.e 

connect.i.on betwe.en t.e.ach.e.r effect.ivene.ss and e.ighth-gra.d.e ma.th.ema.t.ics stud.ent 

achi.evem.ent in both na.t.i.ons wa.s inve.st.iga.t.ed us.ing O.rdinary Le.a.st Squ.are (OLS) 

sta.t.ist.ical analys.is. Th.e findings d.emonstra.t.e tha.t indice.s of t.e.ach.e.r qu.ali.ty of t.e.aching 

in Ta.iwan and Oman have a favo.rable effect on e.ighth-gra.d.e.rs' ma.th.ema.t.ical 

achi.evem.ent. Howeve.r, facto.rs including stud.ent charact.e.rist.ics, scho.ol condi.t.i.ons, 

and t.e.ach.e.r qu.ali.ty of instruct.i.on tha.t affect stud.ent accomplishm.ent in both co.untri.e.s 

vary. Th.e re.sults of th.e study a.dvoca.t.e incre.a.s.ing poss.ibi.li.t.i.e.s fo.r par.t.icipa.t.i.on in 

pedag.ogically and cont.ent-focused profe.ss.i.onal d.evelopm.ent and suppo.r.t policy 

int.e.rvent.i.ons a.im.ed a.t enhancing t.e.ach.e.r qu.ali.ty. 
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Th.e study's findings, which are discussed in th.e pape.r, show tha.t t.e.aching 

indica.to.rs in Yusof, Zulkipli and Majadul (2022) have a favo.rable effect on e.ighth-

gra.d.e.rs' ma.th.ema.t.ical achi.evem.ent. D.epending on th.e ed.uca.t.i.onal sett.ing, stud.ent 

charact.e.rist.ics, and scho.ol condi.t.i.ons, t.e.ach.e.r qu.ali.ty of t.e.aching vari.able.s tha.t affect 

stud.ent accomplishm.ent in both na.t.i.ons diffe.r. This study th.e.refo.re a.dvise.s incre.a.s.ing 

poss.ibi.li.t.i.e.s fo.r par.t.icipa.t.i.on in cont.ent- and pedag.ogically-focused profe.ss.i.onal 

d.evelopm.ent, a.s well a.s suppo.r.t.ing policy int.e.rvent.i.ons a.im.ed a.t improving t.e.ach.e.r 

qu.ali.ty of instruct.i.on. Th.e findings also sugge.st lo.oking into how such in-se.rvice 

tra.ining is cond.uct.ed and how th.e info.rma.t.i.on le.arned th.e.re is appli.ed in actu.al 

cla.ssro.om sett.ings. This study's sho.r.tcoming is tha.t t.e.ach.e.r qu.ali.ty of instruct.i.on co.uld 

not s.imply be d.et.e.rmined by qu.ant.ifi.able facto.rs. Th.e cla.ssro.om environm.ent and 

instructo.rs' extracurricular act.ivi.t.i.e.s are two example.s of elem.ents tha.t bo.ost stud.ent 

achi.evem.ent but cannot be a.sse.ssed. In a.ddi.t.i.on to th.e qu.ali.ty of th.e t.e.ach.e.r's 

instruct.i.on, a numbe.r of oth.e.r facto.rs, including th.e make.up of th.e cla.ss, parental 

suppo.r.t, scho.ol culture, and th.e ava.i.labi.li.ty of le.arning to.ols, can affect how well 

stud.ents are ta.ught and how well th.ey le.arn. A.s a re.sult, stud.ent le.arning, soci.al, 

emot.i.onal, and int.ellectu.al growth and engagem.ent sho.uld be pri.o.ri.t.ized ove.r t.e.st 

sco.re.s wh.en evalu.a.t.ing a t.e.ach.e.r's qu.ali.ty of instruct.i.on. 

2.3.5 Classroom climate and students’ interest in Mathematics 

 In th.e pe.rspect.ive of Brezavšček, Je.rebic, Rus and Znidaris.ic (2020), wh.en 

sta.t.ing th.e facto.rs influ.encing achi.evem.ent in ma.th.ema.t.ics ha.s e.stablish.ed a pos.i.t.ive 

co.rrela.t.i.on betwe.en cla.ssro.om clima.t.e and ma.th.ema.t.ics achi.evem.ent among stud.ents. 

Tha.t is, a.s th.e condi.t.i.on of cla.ssro.om clima.t.e incre.a.se.s pos.i.t.ively so also is th.e 

stud.ents’ achi.evem.ent in ma.th.ema.t.ics. A.s fo.r Po.ud.el (2020), th.e a.utho.r who so.ught to 

find o.ut th.e int.e.re.st in ma.th.ema.t.ics among ethnic gro.up of Nepal opined tha.t 

ma.th.ema.t.ics ha.s becom.e th.e ba.se fo.r mod.e.rn civi.liza.t.i.on and tha.t a.s such, i.t becom.e.s 

imposs.ible to have any a.dvancem.ent in all th.e branch.e.s of know.ledge if ma.th.ema.t.ics 

is not well und.e.rsto.od in any na.t.i.on. H.e equ.ally a.dd.ed tha.t int.e.re.st of Nepal stud.ents 

in ma.th.ema.t.ics is po.o.r a.s d.ecline.s are be.ing reco.rd.ed da.i.ly.  

 Po.ud.el (2020) th.ence, cond.uct.ed a study which is a survey of th.e d.e.script.ive 

type wi.th a sample of thre.e hundred and s.ixty-five stud.ents who we.re re.spond.ents 

randomly select.ed. Th.e study ut.i.lized ma.th.ema.t.ics int.e.re.st survey which wa.s fi.lled by 

above th.e gra.d.e twel.ve stud.ents. Vari.o.us facto.rs influ.encing th.e int.e.re.st in 

ma.th.ema.t.ics we.re discove.red. Th.e.se includ.e ma.th.ema.t.ical le.arning disabi.li.ty, 
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financi.al constra.int, distract.i.on, parental a.tt.ent.i.on and gu.idance, and th.e lack of 

fundam.entals. Lack of parental a.tt.ent.i.on and gu.idance and fundam.ental know.ledge on 

ma.th.ema.t.ics we.re th.e most domina.t.ing facto.rs fo.r re.spons.ible fo.r los.ing int.e.re.st in 

ma.th.ema.t.ics. Likewise, i.t wa.s fo.und tha.t only 0.8 % ethnic gro.up stud.ents we.re 

int.e.re.st.ed in studying ma.th.ema.t.ics. In fact, stud.ents in Nepal gene.rally have lowe.r 

int.e.re.st in le.arning ma.th.ema.t.ics. Thus, how to enhance stud.ents’ ma.th.ema.t.ics int.e.re.st 

becom.e.s a maj.o.r problem, e.speci.ally fo.r th.e ethnic gro.up stud.ents. Th.e.refo.re, t.e.ach.e.rs 

are enco.uraged to vari.ant th.e way of t.e.aching in o.rd.e.r to ga.in int.e.re.st in ma.th.ema.t.ics 

fo.r all th.e stud.ents in Nepale.se scho.ols and college.s. 

 Acco.rding to Chan-Ant.eza (2020), th.e exist.ence of a well-managed cond.ucive 

cla.ssro.om wi.ll have effect on how stud.ents pe.rfo.rm in th.e.ir aca.d.emic act.ivi.t.i.e.s. In th.e 

m.eta-analys.is study, th.e a.utho.r cla.im.ed tha.t th.e.re is th.e ne.ed to extract th.e th.em.e.s on 

re.se.arch pape.rs tha.t focuse.s on cla.ssro.om clima.t.e a.s i.t affects le.arning. Thus, a 

li.t.e.ra.ture revi.ew us.ing m.eta-analys.is to extract th.e re.se.arch th.em.e.s a.s th.e o.utcom.e.s 

of th.e revi.ewed ar.t.icle.s wa.s cond.uct.ed. Tho.ugh, th.e.re volum.e.s of wo.rk in th.e are.a, 

th.e re.se.arch.e.r only select.ed twenty-s.ix studi.e.s which we.re relevant. Th.e study ut.i.lized 

a m.eta-synth.e.s.is in o.rd.e.r to e.stablish a reli.able evid.ence ba.se fo.r recomm.enda.t.i.on. To 

ensure tha.t th.e revi.ew wa.s syst.ema.t.ic, th.e re.se.arch.e.r carri.ed o.ut st.eps a.s 

recomm.end.ed. A combina.t.i.on of coding and th.ema.t.ic analys.is wa.s used to analyse 

da.ta. Th.e re.se.arch.e.r used th.e th.ema.t.ic analys.is to und.e.rstand th.e re.se.arch qu.e.st.i.ons 

in th.e pre.sent study on managing a cond.ucive cla.ssro.om environm.ent. Structured 

co.urse curriculum, empowe.red stud.ents, flexible cla.ssro.om sett.ing and enabled 

t.e.ach.e.rs are th.e th.em.e.s tha.t em.e.rged in th.e study. Structured co.urse curriculum t.ells 

abo.ut th.e o.rganized instruct.i.onal object.ive.s, cont.ent, ma.t.e.ri.als and proce.ss fo.r 

evalu.a.t.ing le.arning. Empowe.red stud.ents are mot.iva.t.ed to engage in th.e.ir ed.uca.t.i.on 

wh.en th.e.ir vo.ice.s are h.e.ard and wh.en th.ey are se.en a.s know.ledge.able co-par.t.icipants 

and d.ecis.i.on make.rs capable of contribut.ing rela.t.ed to th.e.ir le.arning. Flexible 

cla.ssro.om sett.ing is space wh.e.re.in le.arne.rs can cho.ose from diffe.rent se.a.t.ing o.r 

standing opt.i.ons, loca.t.i.ons wi.thin th.e le.arning space and th.e s.ize gro.up wi.th which to 

wo.rk. Enabled T.e.ach.e.rs are upda.t.ed on ICT applica.t.i.ons, langu.age profici.ent, valu.e-

la.d.en and construct.ivist ed.uca.to.r tha.t pos.i.t.ively impacts stud.ent’s aca.d.emic succe.ss. 

A.s a re.sult, th.e study wa.s able to com.e up wi.th th.e qu.a.dra.t.ic elem.ents of a cond.ucive 

cla.ssro.om environm.ent. Wi.th all th.e.se elem.ents, th.e re.se.arch.e.r can conclud.e tha.t a 
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cond.ucive cla.ssro.om environm.ent of th.e 21st century is a.tta.ined and can faci.li.ta.t.e 

stud.ents le.arning.  

 Reddy and Fa.diji (2020), chronicled th.e So.uth Africa stud.ents’ ed.uca.t.i.onal 

a.spira.t.i.ons and role hom.e and scho.ol are playing. Ba.sed on an ext.ens.ive combing of 

th.e li.t.e.ra.ture in th.e study are.a, th.e study proposed th.e.re exists an abundant re.se.arch in 

th.e re.se.arch are.a. Th.ence, th.e.re is th.e ne.ed fo.r So.uth African g.ove.rnm.ent to be.am 

mo.re re.se.arch lo.ok in this are.a s.ince li.ttle a.tt.ent.i.on is be.ing given to th.e level of 

a.spira.t.i.ons of th.e So.uth African stud.ents ed.uca.t.i.onally. Th.e study wa.s ba.sed on a bi.o-

ecological syst.ems th.e.o.ry of d.evelopm.ent, th.e role of gend.e.r wa.s explo.red, a.s well a.s 

soci.o-economic sta.tus which wa.s m.e.a.sured by scho.ol and hom.e facto.rs. Scho.ol 

clima.t.e, and parental invol.vem.ent in d.et.e.rmining th.e ed.uca.t.i.onal a.spira.t.i.ons of th.e 

stud.ents. Th.e na.t.i.onal repre.senta.t.ive sample of eleven tho.usand, nine hundred and 

s.ixty-nine (11,969) wa.s used a.s th.e sample s.ize wi.th th.e m.e.an sco.re.s of 5,248 fo.r 

female and 15.7 ye.ars fo.r m.e.an age. Ba.sed on th.e Trends in Int.e.rna.t.i.onal Ma.th.ema.t.ics 

and Sci.ence Study (T.IMSS) and th.e sta.t.ist.ical analys.is t.echniqu.e of structural equ.a.t.i.on 

mod.elling (SEM), th.e study inve.st.iga.t.ed th.e rela.t.i.onships betwe.en parental 

invol.vem.ent, scho.ol clima.t.e and le.arne.r ed.uca.t.i.onal a.spira.t.i.ons. Findings showed tha.t 

stud.ents from low soci.o-economic sta.tus (SE.S) hom.e.s and scho.ols ha.d lowe.r 

ed.uca.t.i.onal a.spira.t.i.ons and pos.i.t.ive rela.t.i.onships betwe.en both pos.i.t.ive and nega.t.ive 

scho.ol clima.t.e and le.arne.r a.spira.t.i.ons wa.s fo.und. Surpris.ingly, parental invol.vem.ent 

did not have any influ.ence on shaping le.arne.r a.spira.t.i.ons. Th.e findings indica.t.e a ne.ed 

to improve ed.uca.t.i.onal re.so.urce.s a.t scho.ols a.s well a.s th.e scho.ol clima.t.e, a.s scho.ols’ 

ma.tt.e.r fo.r le.arne.rs in low-incom.e co.untri.e.s. Fur.th.e.rmo.re, i.t is impo.r.tant to info.rm 

le.arne.rs of th.e requ.irem.ents fo.r t.e.r.t.i.ary ed.uca.t.i.on, so tha.t th.ey d.evelop mo.re re.alist.ic 

a.spira.t.i.ons. 

 Also, in So.uth Africa, sam.e a.utho.rs, Fa.diji and Reddy (2021) empirically 

studi.ed th.e predicto.rs of achi.evem.ent in ma.th.ema.t.ics us.ing scho.ol and individ.u.al 

facto.rs a.s th.e ind.epend.ent vari.able.s wi.th le.arne.r a.spira.t.i.ons a.s th.e m.edi.a.t.ing role. In 

th.e study, th.e a.im wa.s to examine th.e rela.t.i.onship betwe.en self-efficacy, re.so.urce.s of 

th.e scho.ol, pos.i.t.ive scho.ol clima.t.e and achi.evem.ent in ma.th.ema.t.ics be.ing m.edi.a.t.ed 

by a.spira.t.i.ons of th.e le.arne.rs. Th.e popula.t.i.on wa.s s.imi.lar to th.e e.arli.e.r study in 2020 

and structural equ.a.t.i.on mod.elling wa.s used fo.r da.ta analys.is. Findings from th.e 

structural equ.a.t.i.on mod.elling in a.ddi.t.i.on to g.o.od fi.t indice.s reve.aled tha.t self-efficacy, 

le.arne.r a.spira.t.i.on and scho.ol re.so.urce.s we.re pos.i.t.ively rela.t.ed to ma.th.ema.t.ics 
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achi.evem.ent. Howeve.r, th.e.re wa.s an unexpect.ed nega.t.ive rela.t.i.onship betwe.en 

pos.i.t.ive scho.ol clima.t.e and achi.evem.ent. Le.arne.r ed.uca.t.i.onal a.spira.t.i.ons m.edi.a.t.ed 

th.e rela.t.i.onship betwe.en pos.i.t.ive self-efficacy, pos.i.t.ive scho.ol clima.t.e wi.th 

achi.evem.ent. In o.rd.e.r to improve ed.uca.t.i.onal achi.evem.ent, int.e.rvent.i.ons must includ.e 

both th.e scho.ol and individ.u.al facto.rs wh.e.re int.e.ract.i.ons betwe.en pos.i.t.ive self-efficacy 

and a.spira.t.i.ons contribut.e to improved le.arne.r achi.evem.ent. 

 Benavid.e.s-Varela, Callegh.e.r, Fagi.olini, Le.o, Altoè, and Lucangeli, (2020) 

fo.und th.e digi.tal-ba.sed le.arning int.e.rvent.i.on effect.ivene.ss on chi.ldren wi.th 

ma.th.ema.t.ical le.arning difficult.i.e.s wh.en a m.eta-analys.is of th.e li.t.e.ra.ture wa.s 

cond.uct.ed. Th.e purpose wa.s to cond.uct a m.eta-analys.is of th.e empirical li.t.e.ra.ture 

evid.ence abo.ut th.e digi.tal ba.sed le.aning int.e.rvent.i.on effect.ivene.ss among stud.ents 

who have difficult.i.e.s in und.e.rstanding ma.th.ema.t.ics. Th.e.refo.re, th.e a.utho.rs 

inve.st.iga.t.ed th.e scho.ol level of th.e re.spond.ents and wh.eth.e.r th.e software instruct.i.onal 

appro.ach.e.s we.re d.ecis.ive mod.ula.t.ed facto.rs. A syst.ema.t.ic se.arch of randomized 

controlled studi.e.s publish.ed betwe.en 2003 and 2019 wa.s cond.uct.ed. A total of 15 

studi.e.s wi.th 1073 par.t.icipants m.et th.e study select.i.on cri.t.e.ri.on. A random effects m.eta-

analys.is indica.t.ed tha.t digi.tal-ba.sed int.e.rvent.i.ons gene.rally improved ma.th.ema.t.ical 

pe.rfo.rmance (m.e.an E.S = 0.55), tho.ugh th.e.re wa.s a s.ignificant h.et.e.rogene.i.ty across 

studi.e.s. Th.e.re wa.s no evid.ence tha.t vid.e.ogam.e.s offe.r a.ddi.t.i.onal a.dvantage.s wi.th 

re.spect to digi.tal-ba.sed dri.lling and tuto.ring appro.ach.e.s. Mo.re.ove.r, effect s.ize wa.s not 

mod.e.ra.t.ed wh.en int.e.rvent.i.ons we.re d.elive.red in primary scho.ol o.r in pre.scho.ol.  

In th.e sam.e ve.in, th.e effect.ivene.ss of digi.tal-ba.sed int.e.rvent.i.ons fo.r chi.ldren 

wi.th ma.th.ema.t.ical le.arning difficult.i.e.s wa.s analysed m.eta-analyt.ically (Callegh.e.r, and 

Altoè, 2020). Da.ta we.re collect.ed from studi.e.s includ.ed in th.e m.eta-analys.is to 

evalu.a.t.e th.e effects of digi.tal-ba.sed int.e.rvent.i.ons fo.r chi.ldren wi.th ma.th.ema.t.ical 

le.arning difficult.i.e.s compared to control condi.t.i.ons in gro.up-d.e.s.igned randomized 

controlled tri.als. Li.t.e.ra.ture se.arch, inclus.i.on cri.t.e.ri.a and coding proced.ure are 

d.e.scribed. PRISMA flow-char.t is repo.r.t.ed to summarize th.e li.t.e.ra.ture se.arch and 

coding of all th.e relevant charact.e.rist.ics of th.e primary studi.e.s is ma.d.e ava.i.lable. This 

allowed fo.r oth.e.r re.se.arch.e.rs to e.a.s.i.ly acce.ss to th.e info.rma.t.i.on ne.ed.ed to evalu.a.t.e 

th.e studi.e.s and to use th.e.se da.ta in future m.eta-analyse.s. Howeve.r, re.se.arch.e.rs are 

highly recomm.end.ed to refe.r to th.e o.riginal pape.rs in o.rd.e.r to ch.eck studi.e.s su.i.tabi.li.ty 

to th.e.ir own cri.t.e.ri.a. Mo.re.ove.r, in th.e supplem.ental ma.t.e.ri.al all th.e info.rma.t.i.on 
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ne.ed.ed to reprod.uce th.e m.eta-analys.is re.sults is repo.r.t.ed togeth.e.r wi.th th.e R cod.e 

syntax. Da.ta and supplem.ental ma.t.e.ri.al are ava.i.lable online. 

In this sect.i.on of revi.ew, cogni.t.ive pe.rspect.ive.s to be able to d.evelop 

appropri.a.t.e to.ols fo.r ed.uca.t.i.onal act.i.on in th.e ma.th.ema.t.ics cla.ssro.om we.re discussed 

from th.e po.int of vi.ew of th.e clima.t.e of th.e cla.ssro.om. In affirming tha.t cla.ssro.om 

clima.t.e is influ.encing th.e way stud.ents achi.eve in th.e ma.th.ema.t.ics cla.ssro.om, th.e 

sect.i.on revi.ewed empirical studi.e.s and fo.und tha.t th.e a.sse.r.t.i.on wa.s co.rrect empirically. 

In th.e vari.o.us pa.st studi.e.s revi.ewed, th.e ma.in findings and th.e on-g.o.ing one.s, i.t ha.s 

be.en e.stablish.ed tha.t th.e studi.e.s are us.ing specific new d.e.s.igns ba.sed on th.e th.e.o.ret.ical 

appro.ach.e.s d.eployed and pract.ical to.ols. Th.e soci.o-cultural pe.rspect.ive such a.s th.e 

environm.ent and pe.ople.s’ pe.rcept.i.on appro.ach.e.s are showing how i.t ha.s allowed 

unve.i.ling previ.o.usly unse.en m.echanisms in act.i.on in th.e ma.th.ema.t.ics cla.ssro.om. 

Bu.i.lding on th.e.se findings, th.e.re we.re sugge.st.i.ons tha.t combining cogni.t.ive and soci.al 

dim.ens.i.ons to study stud.ents’ ma.th.ema.t.ical le.arning profi.le.s from a soci.o-cultural 

pe.rspect.ive wi.ll g.o a long way in improving th.e.ir int.e.re.st in ma.th.ema.t.ics and a.s well 

achi.evem.ent. Finally, th.e revi.ew reve.aled how effect.ive promot.ing a h.e.althy 

ma.th.ema.t.ical cla.ssro.om culture can be right from th.e beginning of cla.ssro.om 

instruct.i.on to t.e.st.ing pe.ri.od. Th.e.refo.re, recent studi.e.s have shown tha.t wi.th 

ed.uca.t.i.onal ma.t.e.ri.al and implem.enta.t.i.on stra.t.egi.e.s tha.t are well-d.e.s.igned from a 

soci.o-cultural po.int of vi.ew and used in th.e first two ye.ars of primary scho.ol, i.t wa.s 

ind.e.ed poss.ible to red.uce chi.ldren’s nega.t.ive int.e.re.st fo.r ma.th.ema.t.ics. 

In summary fo.r this sect.i.on, Baccaglini-Frank (2021) abridged studi.e.s tha.t 

focused on stud.ents’ ma.th.ema.t.ical disco.urse bringing all tha.t have be.en studi.ed befo.re 

2020. In this study, th.e a.utho.r th.e.refo.re, canva.ssed tha.t th.e ma.th.ema.t.ical disco.urse ha.s 

h.e.rald.ed th.e int.e.ract.i.ons of digi.tal environm.ent in Ge.oGebra which can be construct.ed 

us.ing vir.tu.al objects tha.t codifi.e.s ma.th.ema.t.ical s.ignifi.e.rs which can be int.e.ract.ed wi.th. 

Th.e vir.tu.al objects can th.e.re becom.e s.imula.to.rs which make can now se.rve a.s dynamic 

int.e.ract.ive m.edi.a.to.rs (DMI). Th.e DMI acco.rding to th.e a.utho.r influ.ence.s th.e 

d.evelopm.ent of ma.th.ema.t.ical disco.urse in le.arne.rs, bringing th.e oppo.r.tuni.ty of aft.e.r 

cla.ss discuss.i.ons. In e.stablishing th.e above a.ssumpt.i.on, th.e a.utho.r analysed th.e 

disco.urse d.eveloped thro.ugh two dya.ds of stud.ents in re.sponse to an unfami.li.ar 

int.e.rvi.ew qu.e.st.i.on. One dya.d cam.e from a cla.ss in which Ge.oGebra wa.s not par.t of 

cla.ssro.om pract.ice and includ.ed stud.ents who, acco.rding to th.e t.e.ach.e.r’s evalu.a.t.i.on, 

we.re standard-to-high achi.eving. Th.e oth.e.r dya.d wa.s from a gene.rally d.emot.iva.t.ed and 
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low-achi.eving cla.ss in which Ge.oGebra ha.d becom.e par.t of cla.ssro.om pract.ice. Th.e 

analyse.s, focused e.speci.ally on th.e low-achi.eving dya.d, are gu.id.ed by th.e qu.e.st.i.on of 

how DIMs shaped th.e.se stud.ents’ disco.urse. Acco.rding to th.e analys.is, th.e.se stud.ents 

end.ed up succe.eding wh.e.re standard-to-high-achi.eving pe.e.rs did not. Mo.re.ove.r, th.e 

d.eta.i.led analys.is of th.e ways in which th.e DIMs suppo.r.t.ed this dya.d’s le.arning showed 

m.echanisms tha.t may be gene.ral ra.th.e.r than specific to this one ca.se. This sugge.sts tha.t 

appropri.a.t.e int.egra.t.i.on of DIMs into th.e t.e.aching and le.arning of high scho.ol algebra 

can be benefici.al fo.r low-achi.eving stud.ents. 

Th.e cla.ssro.om clima.t.e and stud.ents' aca.d.emic int.e.re.sts we.re examined by 

Ezike (2018) a.s pot.ent.i.al predicto.rs of succe.ss in seni.o.r secondary ch.emistry. I.t used 

co.rrela.t.i.onal d.e.s.ign. Par.t.icipants includ.ed 208 SS II stud.ents from t.en public secondary 

scho.ols in Iba.dan, Oyo Sta.t.e, Nige.ri.a, tha.t we.re chosen a.t random. Instrum.ents includ.e 

th.e Ch.emistry Achi.evem.ent T.e.st (r = 0.85), th.e Stud.ents' Aca.d.emic Int.e.re.st Scale (r = 

0.81), and th.e Cla.ssro.om Clima.t.e Stud.ents' Qu.e.st.i.onna.ire (r = 0.76). A.t th.e.05 alpha 

level of s.ignificance, fo.ur null hypoth.e.se.s we.re evalu.a.t.ed. Da.ta analys.is m.ethods 

employed includ.ed mult.iple regre.ss.i.on analys.is and Pe.arson prod.uct mom.ent 

co.rrela.t.i.on. Th.e findings indica.t.ed a strong co.rrela.t.i.on betwe.en th.e cla.ssro.om 

environm.ent and aca.d.emic achi.evem.ent, a.s well a.s betwe.en stud.ents' aca.d.emic 

curi.os.i.ty and succe.ss in Ch.emistry. Th.e combined effect of th.e le.arning environm.ent 

and aca.d.emic int.e.re.st wa.s substant.i.al. Tho.ugh stud.ent aca.d.emic mot.iva.t.i.on wa.s a 

bett.e.r predicto.r of achi.evem.ent than th.e cla.ssro.om a.tmosph.e.re. Th.e predicto.r vari.able.s 

are act.ive co.rrela.t.e.s of achi.evem.ent in ch.emistry, acco.rding to th.e conclus.i.on. 

Th.e.refo.re, i.t wa.s a.dvised tha.t all hands sho.uld be on d.eck to cre.a.t.e le.arning-fri.endly 

scho.ol and cla.ssro.om environm.ents, and tha.t parents and instructo.rs sho.uld d.e.s.ign 

act.ivi.t.i.e.s to fost.e.r and ma.inta.in stud.ents' a.tt.ent.i.on. 

2.3.6  Classroom climate and students’ achievement in Mathematics 

 This sect.i.on of revi.ew and next one.s wi.ll focus on th.e role be.ing played by th.e 

na.ture of cla.ssro.om in d.et.e.rmining th.e stud.ents’ succe.ss in ma.th.ema.t.ics from th.e angle 

of achi.evem.ent and int.e.re.st. A.s e.arli.e.r ave.rred in th.e conceptu.al revi.ew sect.i.on, 

cla.ssro.om, i.ts clima.t.e, managem.ent, control, ambi.ence, environm.ent and etcet.e.ra plays 

maj.o.r role in d.et.e.rmining how stud.ents behave in th.e cla.ss and how tha.t affects th.e.ir 

aca.d.emic pe.rfo.rmance. A.s also be.en e.stablish.ed in th.e li.t.e.ra.ture revi.ew und.e.r th.e 

conceptu.al mod.el, th.e cla.ssro.om clima.t.e is th.e gene.rali.ty of all aro.und th.e cla.ss 
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including th.e cla.ssro.om environm.ent, th.e furni.ture, t.e.aching a.id and faci.li.t.i.e.s, th.e 

t.e.ach.e.r, th.e ambi.ence, th.e stud.ents th.emsel.ve.s, among oth.e.r things. 

 Th.e predict.ive a.ssoci.a.t.i.on among cla.ssro.om clima.t.e, stud.ent’s li.t.e.ra.ture and 

a.tt.i.tud.e.s fo.r th.e evalu.a.t.i.on of a K-5 ma.th.ema.t.ics programm.e wa.s re.se.arch.ed by 

(Fra.se.r and Fish.e.r, 1982). In actu.ali.ty, th.e ar.t.icle d.e.scribed a one-ye.ar study of one 

hundred and fifty 5th gra.d.e stud.ents whose t.e.ach.e.rs par.to.ok in a profe.ss.i.onal 

d.evelopm.ent programm.e t.i.tled Project SMI.LE (Sci.ence and Ma.th.ema.t.ics Int.egra.t.ed 

wi.th Li.t.e.rary Expe.ri.ence.s). Purposely, th.e study d.et.e.rmined th.e level a.t which th.e 

cla.ssro.om implem.enta.t.i.on of th.e Project SMI.LE ha.s influ.enced th.e cla.ssro.om 

environm.ent, e.i.th.e.r pos.i.t.ively o.r nega.t.ive and this on a.tt.i.tud.e.s of stud.ent toward 

re.a.ding, wri.t.ing and ma.th.ema.t.ics. To accomplish this, firstly, a se.ri.e.s of profe.ss.i.onal 

d.evelopm.ent wo.rkshops wi.th th.e t.e.ach.e.rs we.re faci.li.ta.t.ed and, subsequ.ently, th.e.se 

t.e.ach.e.rs we.re a.sked to ut.i.lize th.e stra.t.egi.e.s wi.th th.e.ir stud.ents in th.e.ir elem.entary 

scho.ol cla.sse.s. Th.e re.se.arch repre.sents one of th.e rela.t.ively few studi.e.s tha.t have 

employed le.arning environm.ent dim.ens.i.ons a.s cri.t.e.ri.a of effect.ivene.ss in th.e 

evalu.a.t.i.on of ed.uca.t.i.onal innova.t.i.ons. Th.e study suppo.r.t.ed previ.o.us re.se.arch.e.s 

m.ethodologically; th.e.se re.se.arch.e.s we.re those tha.t succe.ssfully combined qu.ant.i.ta.t.ive 

and qu.ali.ta.t.ive m.ethods of da.ta collect.i.on. Th.e le.arning environm.ent and a.tt.i.tud.e 

scale.s showed a sa.t.isfacto.ry int.e.rnal cons.ist.ency reli.abi.li.ty a.s well a.s discriminant 

validi.ty whi.le th.e actu.al fo.rm of most le.arning environm.ent scale.s wa.s capable of 

diffe.rent.i.a.t.ing betwe.en th.e pe.rcept.i.ons of stud.ents in diffe.rent cla.ssro.oms. Th.e 

SMI.LE implem.enta.t.i.on wa.s fo.und to indica.t.e an impact pos.i.t.ively on th.e stud.ents 

whose t.e.ach.e.rs par.t.icipa.t.ed in th.e in-se.rvice programm.e in tha.t stud.ent’ a.tt.i.tud.e.s to 

ma.th.ema.t.ics and re.a.ding improved and th.e.re wa.s congru.ence betwe.en stud.ents’ actu.al 

and prefe.rred cla.ssro.om environm.ent on th.e scale.s of sa.t.isfact.i.on and difficulty. In 

a.ddi.t.i.on, previ.o.us studi.e.s we.re replica.t.ed in tha.t stud.ents’ sa.t.isfact.i.on wa.s gre.a.t.e.r in 

cla.ssro.oms wi.th a mo.re pos.i.t.ive le.arning environm.ent, e.speci.ally in t.e.rms of stud.ent 

coh.e.s.ivene.ss. Th.e qu.ali.ta.t.ive da.ta-ga.th.e.ring m.ethods we.re used to construct a ca.se 

study of th.e ma.th.ema.t.ics cla.sse.s of a t.e.ach.e.r who a.tt.end.ed th.e SMI.LE profe.ss.i.onal 

d.evelopm.ent. This ca.se study suppo.r.t.ed and i.llumina.t.ed th.e re.sults from th.e 

qu.e.st.i.onna.ire survey conce.rning th.e effect.ivene.ss of Project SMI.LE in t.e.rms of stud.ent 

a.tt.i.tud.e.s and cla.ssro.om environm.ent. 

 In a study by Brezavšček, et al. (2020), th.e ar.t.icle inve.st.iga.t.ed th.e maj.o.r facto.r 

tha.t influ.ence.s th.e achi.evem.ent of soci.al sci.ence.s unive.rs.i.ty stud.ents’ ma.th.ema.t.ics in 
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Sloveni.a. Thre.e ca.t.eg.o.ri.e.s of vari.able.s we.re d.e.rived a.s a conceptu.al mod.el taken into 

acco.unt th.e stud.ents’ a.tt.i.tud.e towards ma.th.ema.t.ics and anxi.ety to ma.th.ema.t.ics, how 

th.e stud.ents engage in le.arning act.ivi.t.i.e.s, and a.tt.i.tud.e of stud.ents toward invol.ving 

t.echnology in ma.th.ema.t.ics le.arning. Da.ta we.re collect.ed fo.r seven consecut.ive 

aca.d.emic ye.ars and analysed us.ing Structural Equ.a.t.i.on Mod.elling (SEM). Th.e study 

fo.und tha.t th.e.re wa.s a ve.ry high co.effici.ent of d.et.e.rmina.t.i.on fo.r ma.th.ema.t.ics 

achi.evem.ent (0.801), showing tha.t th.e vari.able.s “Pe.rce.ived Level of Ma.th Anxi.ety”, 

“Pe.rce.ived Usefulne.ss of T.echnology in Le.arning Ma.th.ema.t.ics” and “Self-

Engagem.ent in Ma.th.ema.t.ics Co.urse a.t Unive.rs.i.ty”. Wh.en taken togeth.e.r, expla.ins 

80.1% of th.e total vari.ance. Th.e study conclud.ed tha.t t.e.aching in secondary scho.ol is a 

cruci.al d.et.e.rminant of achi.evem.ent and succe.ss in ma.th.ema.t.ics a.t th.e select.ed 

unive.rs.i.t.i.e.s. Th.e.refo.re, i.t becom.e.s nece.ssary to dist.ingu.ish be.st m.ethods fo.r 

secondary scho.ol ma.th t.e.ach.e.rs tha.t wi.ll a.ss.ist th.em to give stud.ents a bett.e.r entry-

level know.ledge fo.r unive.rs.i.t.i.e.s. Th.e.se m.ethods wi.ll, hopefully, also improve th.e level 

of ma.th.ema.t.ics self-confid.ence, a.s well a.s lowe.r th.e level of ma.th anxi.ety, which all 

cons.id.e.rably affect th.e pe.rfo.rmance of stud.ents in unive.rs.i.ty ma.th.ema.t.ics. 

 In Zambi.a, S.int.ema (2020) surveyed COVID-19 pand.emic’s effect on stud.ents 

of secondary scho.ol ma.th.ema.t.ics achi.evem.ent. Th.e da.ta fo.r th.e study wa.s ga.th.e.red 

us.ing semi-structure int.e.rvi.ew to thre.e profe.sso.rs who we.re th.e Ma.th.ema.t.ics 

D.epar.tm.ental H.e.a.ds in of th.e Na.tural Sci.ence.s D.epar.tm.ent, and one sci.ence t.e.ach.e.r 

vi.a mobi.le phone conve.rsa.t.i.ons. Th.e findings indica.t.ed tha.t th.e.re is likely to be a 

d.ecre.a.se in th.e pe.rcentage of stud.ents pa.ss.ing ma.th t.e.sts if th.e COVID-19 epid.emic is 

not conta.ined in th.e sho.r.t.e.st poss.ible t.im.e d.u.e to th.e host.i.le cla.ssro.om environm.ent 

h.e.rald.ed by th.e COVID-19 re.strict.i.ons. Th.e study summarized tha.t, tho.ugh previ.o.us 

re.se.arch.e.s have shown tha.t d.uring COVID-19 stud.ents from all ove.r th.e wo.rld have 

ha.d to a.dapt to th.e new condi.t.i.ons of unive.rs.i.t.i.e.s, which can consequ.ently have an 

impact on th.e.ir aca.d.emic pe.rfo.rmance. 

 To finding th.e t.e.aching-le.arning environm.ent’s effect on achi.eving th.e 

ma.th.ema.t.ics cla.ssro.om’s effect.ivene.ss, Pu.a and Macutay (2020) complet.ed a survey 

of th.e d.e.script.ive type. Th.e publica.t.i.ons’ a.im wa.s an a.sse.ssm.ent of th.e t.e.aching-

le.arning environm.ent a.s a m.e.ans of ed.uca.t.i.onal change a.t th.e Ma.in Campus of th.e 

Isabela Sta.t.e Unive.rs.i.ty in rela.t.i.on to stud.ents’ succe.ss in ma.th.ema.t.ics. Th.e da.ta 

collect.i.on instrum.ent wa.s a structured qu.e.st.i.onna.ire and th.e collect.ed da.ta we.re 

extract.ed, tabula.t.ed and ca.t.eg.o.rized, to gene.ra.t.e th.e requ.ired info.rma.t.i.on fo.r th.e da.ta 
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analys.is. Th.e o.utcom.e.s indica.t.ed tha.t stud.ents prefe.rred th.e d.e.ep appro.ach to t.e.aching 

and le.arning a.s well a.s studying beca.use i.t indica.t.ed pos.i.t.ive and s.ignificant 

co.rrela.t.i.on ma.th.ema.t.ics succe.ss among th.e stud.ents. Th.e elem.ents of th.e le.arning 

expe.ri.ence.s tha.t have be.en shown to be strongly rela.t.ed to ma.th.ema.t.ics achi.evem.ent 

are o.rganiza.t.i.on and structure, t.e.aching and le.arning, and par.t.icipa.t.i.on of t.e.ach.e.rs 

which belong to th.e ove.rall cla.ss.ifica.t.i.on of cla.ssro.om clima.t.e. Th.e.refo.re, th.e 

invol.vem.ent of th.e tuto.r and th.e le.arne.r is of utmost impo.r.tance fo.r th.e ma.th.ema.t.ics 

cla.ssro.om to be succe.ssful. Th.e instructo.r sho.uld enable th.e le.arne.rs to cond.uct d.e.ep 

le.arning and re.se.arch appro.ach a.s well a.s pay a.tt.ent.i.on to th.e structure and 

o.rganiza.t.i.on of ma.th.ema.t.ics, th.e use of vari.ed to.ols and t.e.aching m.ethods, a.s well a.s 

be.ing act.ive in th.e re.se.arch and le.arning of th.e stud.ents. A.t th.e oth.e.r hand, to prod.uce 

bett.e.r aca.d.emic succe.ss in ma.th.ema.t.ics, stud.ents ne.ed to have tru.e int.e.re.st, s.ince.re 

und.e.rstanding and pos.i.t.ive emot.i.ons. Future studi.e.s sho.uld examine th.e d.egre.e to 

which th.e t.e.aching/le.arning environm.ent promot.e.s le.arning and study stra.t.egi.e.s and 

expe.ri.ence.s in achi.eving high-qu.ali.ty succe.ss in ma.th.ema.t.ics us.ing qu.e.st.i.onna.ire and 

int.e.rvi.ew m.ethods tha.t includ.e t.e.ach.e.rs and stud.ents of vari.o.us subjects and levels. 

 In Sa.udi Arabi.a, stud.ent le.arning engagem.ent and th.e effects of suppo.r.t from 

ma.th.ema.t.ics t.e.ach.e.rs wa.s th.e crux of th.e study by Alrajeh and Shind.el (2020). Th.e 

study wa.s carri.ed o.ut inve.st.iga.t.ing th.e influ.encing facto.rs of stud.ent engagem.ent in 

ma.th.ema.t.ics cla.ssro.oms by a.sce.r.ta.ining th.e rela.t.i.onship among sexu.al o.ri.enta.t.i.on, th.e 

impacts of charact.e.rist.ics of t.e.ach.e.r such a.s ye.ars of expe.ri.ence, instruct.i.onal suppo.r.t, 

o.rganiza.t.i.onal facto.rs, and emot.i.onal sta.tus of stud.ents on stud.ent engagem.ent in 

ma.th.ema.t.ics cla.ssro.om. Da.ta we.re taken from th.e Conso.r.t.i.um fo.r Poli.t.ical and Soci.al 

Re.se.arch. Th.e study invol.ved t.e.ach.e.rs of ma.th.ema.t.ics and wa.s a longi.tudinal study 

tha.t spanned thre.e ye.ars fo.r da.ta collect.i.on and obse.rva.t.i.on. Da.ta we.re collect.ed first 

hand thro.ugh stud.ent–t.e.ach.e.r surveys and cla.ssro.om obse.rva.t.i.ons. ANOVA, t-t.e.st, 

and par.t.i.al co.rrela.t.i.on we.re used to analyse th.e rela.t.i.onships among th.e study 

ind.epend.ent vari.able.s and th.e d.epend.ent vari.able.s ba.sed on th.e re.sponse.s from th.e 

par.t.icipants. Th.e.re wa.s we.ek rela.t.i.onship betwe.en instruct.i.onal suppo.r.t and stud.ent 

engagem.ent aft.e.r controlling fo.r o.rganiza.t.i.onal suppo.r.t and emot.i.onal. Howeve.r, 

instruct.i.onal suppo.r.t cont.inu.ed to s.ignificantly influ.ence stud.ent engagem.ent. In 

a.ddi.t.i.on, re.sults showed a s.ignificant diffe.rence in stud.ent engagem.ent a.ttribut.ed to th.e 

t.e.ach.e.r’s gend.e.r. Re.sults reve.aled th.e int.e.ract.i.on betwe.en gend.e.r and ye.ars of 
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expe.ri.ence s.ignificantly influ.enced stud.ent engagem.ent, which wa.s in favo.ur of female 

t.e.ach.e.rs. 

 In Nige.ri.a, Ej.oh (2020), in a docto.ral th.e.s.is focused on th.e Influ.ence of 

Ma.th.ema.t.ics T.e.ach.e.rs’ T.echnology Use on Secondary Stud.ents’ Mot.iva.t.i.on, A.tt.i.tud.e, 

and Achi.evem.ent in Nige.ri.a. Th.e a.utho.r sta.t.ed tha.t th.e.re wa.s an affirma.t.i.on tha.t 

Nige.ri.an stud.ents are not complet.ing th.e.ir secondary scho.ol ed.uca.t.i.on wi.th g.o.od 

gra.d.e.s in ma.th.ema.t.ics and also wi.tho.ut th.e requ.ired ma.th.ema.t.ics ski.lls tha.t wi.ll enable 

th.em to make ga.inful employm.ent and economic self-reli.ance. H.e pos.i.t.ed tha.t this may 

be re.spons.ible to poss.ibly d.u.e to a lack of t.echnology use in ma.th.ema.t.ic cla.ssro.om. 

Th.e.refo.re, th.e study sugge.st.ed tha.t if t.echnology is introd.uced in th.e cla.ssro.om, th.e.re 

may be an improvem.ent, thus, th.e influ.ence of t.echnology use in ma.th cla.ssro.oms on 

stud.ents’ mot.iva.t.i.on, a.tt.i.tud.e, and ma.th achi.evem.ent in Nige.ri.a ne.ed to be well 

re.se.arch.ed so a.s fo.r th.e ph.enom.enon to be well und.e.rsto.od.  

Th.e study which wa.s gu.id.ed by th.e t.echnological, pedag.ogical, and cont.ent 

know.ledge (TPACK) th.e.o.ret.ical fram.ewo.rk, wa.s an ex post facto, and a ca.usal-

compara.t.ive study wi.th th.e purpose of comparing th.e diffe.rence.s in stud.ents’ 

mot.iva.t.i.on, a.tt.i.tud.e, and achi.evem.ent sco.re.s betwe.en stud.ents in ma.th cla.ssro.oms 

wi.th low t.echnology use and stud.ents in cla.ssro.oms wi.th high t.echnology use in 3 

priva.t.e secondary scho.ols in Nige.ri.a. All secondary level ma.th stud.ents (N = 398) 

complet.ed th.e Mot.iva.t.i.onal Stra.t.egi.e.s fo.r Le.arning Qu.e.st.i.onna.ire and A.tt.i.tud.e 

towards Ma.th.ema.t.ics Invento.ry. Of those, th.e 72 gra.d.u.a.t.ing stud.ents who complet.ed 

th.e We.st African Secondary Scho.ol Ce.r.t.ifica.t.e of Examina.t.i.on se.rved a.s th.e sample 

fo.r ma.th achi.evem.ent. Mann-Whi.tney U t.e.sts showed mot.iva.t.i.on, a.tt.i.tud.e, and ma.th 

achi.evem.ent sco.re.s we.re all s.ignificantly high.e.r (p = 0.00) fo.r stud.ents ta.ught in high 

t.echnology use cla.ssro.oms than in low t.echnology use cla.ssro.oms, indica.t.ing 

t.echnology int.egra.t.i.on ha.d a pos.i.t.ive influ.ence. Findings sugge.st tha.t wi.th h.e.ight.ened 

t.echnology int.egra.t.i.on in ma.th cla.sse.s, pos.i.t.ive soci.al change can occur a.s stud.ents 

may be mo.re likely to ga.in th.e ma.th ski.lls nece.ssary fo.r enhancing th.e.ir future 

employm.ent oppo.r.tuni.t.i.e.s and economic self-reli.ance. Wi.th th.e.se supe.ri.o.r o.utcom.e.s, 

pos.i.t.ive economic growth and d.evelopm.ent in Nige.ri.a may be enhanced ove.r t.im.e. 

Cla.ssro.om clima.t.e wa.s re.spons.ible fo.r stud.ents’ fa.i.lure in ma.th.ema.t.ics in 

Zimbabwe. Acco.rding to Vara.idza.iMakondo and Makondo (2020) th.e ca.use.s of po.o.r 

aca.d.emic pe.rfo.rmance in o.rdinary level ma.th.ema.t.ics focus.ing on Mavuzani High 

Scho.ol, Zimbabwe we.re empirically proven. Th.e study wa.s set up to d.et.e.rmine th.e 
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ca.use.s of po.o.r aca.d.emic pe.rfo.rmance in Ma.th.ema.t.ics a.t o.rdinary level. To achi.eve 

this, a ca.se study wa.s a.dopt.ed which target.ed one high scho.ol in Ma.sving.o Province of 

Zimbabwe. Par.t.icipants we.re purposefully chosen and only those le.arne.rs do.ing O’level 

ma.th.ema.t.ics we.re select.ed from th.e o.rdinary level gro.up of 250 stud.ents. T.e.ach.e.rs 

who ta.ught ma.th.ema.t.ics a.t O’level we.re also target.ed. Th.e info.rma.t.i.on wa.s ga.th.e.red 

thro.ugh th.e use of qu.e.st.i.onna.ire.s, docum.ent analys.is, int.e.rvi.ews and obse.rva.t.i.on. Th.e 

qu.e.st.i.onna.ire h.elped th.e re.se.arch.e.rs to have a wid.e.r vi.ew on th.e re.se.arch problem. 

Th.ey we.re also phys.ically a.dminist.e.red by th.e re.se.arch.e.rs and this faci.li.ta.t.ed th.e 

return ra.t.e of 100%. Th.e re.sults showed tha.t t.e.aching m.ethods, pupi.ls, t.e.ach.e.rs and 

parents’ nega.t.ive a.tt.i.tud.e.s towards ma.th.ema.t.ics, lack of t.e.aching expe.ri.ence by som.e 

t.e.ach.e.rs and instabi.li.ty of t.e.ach.e.rs and lack of a.d.equ.a.t.e re.so.urce.s are som.e of th.e 

ca.use.s of po.o.r aca.d.emic pe.rfo.rmance in ma.th.ema.t.ics a.t o.rdinary level. A numbe.r of 

recomm.enda.t.i.ons have be.en ma.d.e which includ.e mot.iva.t.i.on of stud.ents and staff 

d.evelopm.ent wo.rkshops. 

Akinyele Local G.ove.rnm.ent Are.a of Oyo Sta.t.e juni.o.r secondary scho.ol pupi.ls' 

pe.rcept.i.ons of th.e impact of th.e cla.ssro.om environm.ent on aca.d.emic progre.ss in 

ma.th.ema.t.ics we.re examined by (Oni, 2020). Th.e study wa.s cond.uct.ed us.ing a survey-

ba.sed d.e.script.ive re.se.arch d.e.s.ign. Wi.th th.e h.elp of infe.rent.i.al sta.t.ist.ics like th.e 

ind.epend.ent t-t.e.st and mult.iple regre.ss.i.on, a.s well a.s d.e.script.ive sta.t.ist.ics like 

frequ.ency co.unt, m.e.an, and standard d.evi.a.t.i.on, th.e da.ta we.re studi.ed. Acco.rding to 

th.e study's findings, th.e maj.o.ri.ty of re.spond.ents felt tha.t th.e.ir cla.ssro.oms we.re 

a.d.equ.a.t.ely vent.i.la.t.ed, bright, and equ.ipped wi.th char.ts to improve ma.th le.arning. 

Som.e of th.e re.spond.e.rs, howeve.r, argu.ed tha.t th.e.ir cla.ssro.oms ha.d a.d.equ.a.t.e se.a.ts and 

a comfo.r.table se.a.t.ing arrangem.ent. A.ddi.t.i.onally, acco.rding to th.e re.sults of th.e 

Levene's t.e.st fo.r equ.ali.ty of vari.ance, th.e.re is no disce.rnible diffe.rence in juni.o.r 

secondary scho.ol stud.ents' pe.rcept.i.ons of th.e cla.ssro.om environm.ent ba.sed on th.e.ir 

gend.e.r (t-valu.e=0.125, df=158, p>0.05). This sugge.sts tha.t a stud.ent's pe.rcept.i.on of th.e 

cla.ssro.om environm.ent is unaffect.ed by wh.eth.e.r o.r not th.ey are male o.r female. Th.e 

o.utcom.e.s also d.emonstra.t.e tha.t th.e predicto.rs and th.e cri.t.e.ri.on vari.able have a line.ar 

rela.t.i.onship. Th.e g.ove.rnm.ent and oth.e.r ed.uca.t.i.on stakehold.e.rs sho.uld wo.rk togeth.e.r 

to provid.e a.ddi.t.i.onal ed.uca.t.i.onal faci.li.t.i.e.s fo.r scho.ols in o.rd.e.r to improve stud.ents' 

aca.d.emic progre.ss in ma.th.ema.t.ics, acco.rding to one of th.e recomm.enda.t.i.ons. 

Th.e le.arning environm.ent is incredibly impo.r.tant fo.r stud.ents' aca.d.emic 

succe.ss in ma.th.ema.t.ics. Th.e.re is no qu.e.st.i.on tha.t le.arning elem.ents including 
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furni.ture, vent.i.la.t.i.on, light.ing, cla.ssro.om layo.ut, and cla.ssro.om a.tmosph.e.re (no.isy o.r 

calm) wi.ll favo.rably impact stud.ents' aca.d.emic succe.ss in ma.th.ema.t.ics. Th.e findings 

indica.t.e tha.t th.e predicto.rs and th.e cri.t.e.ri.on vari.able have a line.ar rela.t.i.onship. This 

sugge.sts tha.t secondary scho.ol instruct.i.onal faci.li.t.i.e.s sho.uld be a top pri.o.ri.ty fo.r th.e 

sta.t.e's and th.e co.untry's ed.uca.t.i.on stakehold.e.rs. Th.e aca.d.emic pe.rfo.rmance of pupi.ls 

in ma.th.ema.t.ics is tho.ught to be improved by a suppo.r.t.ive cla.ssro.om environm.ent and 

acce.ss.ible scho.ol am.eni.t.i.e.s. 

In this study by M.e.remikwu and Ibok (2020), stud.ents in seni.o.r secondary 

scho.ol (SS2) in Calabar, Cross Rive.r Sta.t.e, Nige.ri.a, ha.d th.e.ir ma.th.ema.t.ics 

pe.rfo.rmance and cla.ssro.om environm.ent a.sse.ssed. Two hypoth.e.se.s regarding th.e 

impact of two cla.ssro.om vari.able.s, cla.ss s.ize and instruct.i.onal ma.t.e.ri.als, on stud.ents' 

aca.d.emic a.tta.inm.ent in ma.th.ema.t.ics we.re t.e.st.ed us.ing an ex-post facto qu.a.s.i-

expe.rim.ental re.se.arch appro.ach. Th.e analys.is's findings showed tha.t, among SS 2 

stud.ents in Calabar, Nige.ri.a, cla.ss s.ize and th.e ava.i.labi.li.ty of instruct.i.onal faci.li.t.i.e.s 

ha.d a substant.i.al impact on stud.ents' aca.d.emic achi.evem.ent in ma.th.ema.t.ics. Ba.sed on 

th.e.se findings, i.t is a.dvised tha.t th.e g.ove.rnm.ent improve funds fo.r cre.a.t.ing favo.rable 

le.arning environm.ents wi.th small cla.ss s.ize.s. Public scho.ols sho.uld have acce.ss to 

instruct.i.onal ma.t.e.ri.als fo.r t.e.aching ma.th.ema.t.ics. 

This study ha.s d.emonstra.t.ed tha.t th.e ut.i.liza.t.i.on of instruct.i.onal ma.t.e.ri.als and 

small cla.ss s.ize.s have a favo.rable impact on stud.ents' le.arning o.utcom.e.s in 

ma.th.ema.t.ics. Beca.use th.ey we.re in th.e.ir typical cla.ssro.om sett.ing, which wa.s 

charact.e.rized by big cla.sse.s and a lack of t.e.aching ma.t.e.ri.als, th.e stud.ents in th.e control 

arms of o.ur study and oth.e.rs und.e.rpe.rfo.rm.ed. Th.e re.sults show a lack of re.so.urce.s in 

th.e ed.uca.t.i.onal syst.em, which ha.s a nega.t.ive effect on ma.th.ema.t.ics t.e.aching and 

le.arning in par.t.icular. Incre.a.sed public scho.ol financing wi.ll be nece.ssary fo.r th.e 

provis.i.on of instruct.i.onal re.so.urce.s, which wi.ll be extrem.ely difficult given th.e global 

economic cris.is. Making yo.ur own t.e.aching re.so.urce.s is som.ething tha.t parents, 

t.e.ach.e.rs, and stud.ents sho.uld be enco.uraged to do. This may be able to le.ssen th.e impact 

of diminishing re.so.urce.s bro.ught on by COVID-19's effects on th.e economi.e.s of 

num.e.ro.us low- and middle-incom.e na.t.i.ons. Th.e Fed.e.ral Republic of Nige.ri.a, (2013) 

pre.scribe.s maximum cla.ss s.ize.s of 20, 30, and 40 fo.r pre-primary, primary, and 

secondary scho.ols, re.spect.ively. A program to red.uce cla.ss s.ize.s wo.uld invol.ve 

expens.ive int.e.rvent.i.ons, such a.s th.e bu.i.lding o.r remod.eling of cla.ssro.oms and th.e 

purcha.se of equ.ipm.ent. Rota.t.ing stud.ents to t.e.ach th.em in small gro.ups and providing 
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vir.tu.al electronic le.arning pla.tfo.rms and ma.t.e.ri.als vi.a ra.di.o, t.elevis.i.on, and th.e 

int.e.rnet are two cre.a.t.ive, affo.rdable appro.ach.e.s to red.ucing th.e nega.t.ive impacts of big 

cla.ss s.ize in public scho.ols. 

In th.e Gwe.r-E.a.st Local G.ove.rnm.ent Are.a of Benu.e Sta.t.e, Na.aka.a, Abah, and 

A.tondo (2019) inve.st.iga.t.ed th.e impact of scho.ol environm.ental vari.able.s on stud.ents' 

pe.rfo.rmance in juni.o.r secondary scho.ol ma.th.ema.t.ics. Th.e re.se.arch used an expo-facto 

m.ethodology. O.ut of th.e 3,482 JSS II stud.ents in th.e Gwe.r-E.a.st Local G.ove.rnm.ent 

Are.a of Benu.e Sta.t.e, Nige.ri.a, a sample of 120 JSS II stud.ents from 10 diffe.rent scho.ols 

wa.s select.ed. Da.ta we.re ga.th.e.red us.ing th.e valida.t.ed 20-i.t.em Influ.ence of 

Environm.ental Vari.able.s on Stud.ents Pe.rfo.rmance Qu.e.st.i.onna.ire (I.EVSPQ). In o.rd.e.r 

to re.spond to th.e fo.ur re.se.arch qu.e.st.i.ons posed fo.r th.e study, m.e.an and standard 

d.evi.a.t.i.on we.re used. Th.e study's findings make i.t cle.ar tha.t facto.rs including proximi.ty 

to a no.isy environm.ent, cla.ssro.om s.ize, library am.eni.t.i.e.s, and powe.r supply have a 

s.ignificant impact on stud.ents' pe.rfo.rmance in juni.o.r secondary scho.ol ma.th.ema.t.ics. 

This is so tha.t th.e chi.ld's scho.ol expe.ri.ence can't be se.en in isola.t.i.on from cont.extu.al 

facto.rs. Th.e facto.rs in th.e chi.ld's scho.ol environm.ent have an impact on th.em, which 

enco.urage.s th.em to pe.rfo.rm in acco.rdance wi.th th.e d.e.s.ired aca.d.emic g.o.als. 

Usman and Ma.d.udi.li's 2019 study lo.oked a.t how th.e le.arning environm.ent 

affects stud.ents' aca.d.emic pe.rfo.rmance in Nige.ri.a. In th.e fight to find a pe.rmanent 

solut.i.on to th.e pe.rs.ist.ently subpar ed.uca.t.i.onal re.sults fo.r stud.ents, th.e le.arning 

environm.ent a.s a vari.able tha.t influ.ence.s stud.ents' aca.d.emic o.utcom.e.s e.i.th.e.r favo.rably 

o.r unfavo.rably ha.s rece.ived ve.ry li.ttle a.tt.ent.i.on. All of th.e re.se.arch und.e.r 

cons.id.e.ra.t.i.on d.emonstra.t.ed a notable rela.t.i.onship betwe.en th.e cla.ssro.om sett.ing and 

stud.ents' aca.d.emic succe.ss in th.e Nige.ri.an and int.e.rna.t.i.onal ed.uca.t.i.onal syst.ems. Th.e 

effect.ivene.ss of th.e t.e.aching and le.arning proce.ss a.s well a.s th.e aca.d.emic succe.ss of 

stud.ents are beli.eved to be gu.arant.e.ed by a le.arning environm.ent wi.th usable and 

acce.ss.ible faci.li.t.i.e.s. A.s a re.sult, th.e.re is a pre.ss.ing ne.ed fo.r th.e g.ove.rnm.ent and key 

playe.rs in th.e ed.uca.t.i.on secto.r to st.ep up th.e.ir effo.r.ts to cre.a.t.e welcoming 

environm.ents tha.t are le.arne.r-cent.e.red, know.ledge-cent.e.red, a.sse.ssm.ent-cent.e.red, and 

communi.ty-cent.e.red. In th.e.se environm.ents, all of th.e e.ssent.i.al elem.ents of a mod.el 

le.arning environm.ent wo.uld be mobi.lized to ensure tha.t scho.ol a.dministra.to.rs, 

t.e.ach.e.rs, and stud.ents all pe.rfo.rm a.t th.e.ir high.e.st levels fo.r th.e benefi.t of soci.ety. 

A study on th.e rela.t.i.onship betwe.en psychosoci.al cla.ssro.om environm.ent 

facto.rs and aca.d.emic achi.evem.ent in ma.th.ema.t.ics among secondary scho.ol stud.ents in 
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Jaling.o Ed.uca.t.i.on Zone of Taraba Sta.t.e, Nige.ri.a, wa.s cond.uct.ed in 2021 by Ma.tsayi, 

A.damu, and M.enchak. Th.e re.se.arch.e.rs d.eveloped one re.se.arch qu.e.st.i.on and one 

hypoth.e.s.is to direct th.e inve.st.iga.t.i.on. Th.e chosen study d.e.s.ign wa.s a d.e.script.ive 

survey. Th.e Jaling.o Ed.uca.t.i.on Zone's target popula.t.i.on of 4,144 JSS II stud.ents from 

fifty (50) public secondary scho.ols wa.s used. By employing a stra.ightfo.rward random 

sampling m.ethod (ha.t and draw) wi.tho.ut replacem.ent, a sample of 436 JSS II stud.ents 

wa.s chosen. Da.ta we.re ga.th.e.red us.ing th.e MCE.SQ (Ma.th.ema.t.ics Cla.ssro.om 

Environm.ent Scale Qu.e.st.i.onna.ire) and th.e first-t.e.rm JSS II (Juni.o.r Secondary Cla.ss 

II) Ma.th.ema.t.ics Int.e.rnal Examina.t.i.on Re.sults. Th.e spli.t-half m.ethod's Cronbach Alpha 

co.effici.ent (r= 0.80 and 0.86, p.001) wa.s ut.i.lised to evalu.a.t.e th.e instrum.ent's 

d.ependabi.li.ty. Th.e study issu.e wa.s a.ddre.ssed us.ing a two-ta.i.led t.e.st, whi.le th.e 

hypoth.e.s.is wa.s a.ddre.ssed us.ing an ANOVA. Th.e findings sugge.st.ed a connect.i.on 

betwe.en stud.ents' pe.rcept.i.ons of th.e psychosoci.al cla.ssro.om environm.ent and 

ma.th.ema.t.ical aca.d.emic abi.li.ty. 

On th.e ba.s.is of th.e re.sults of th.e da.ta analys.is, th.e following conclus.i.ons we.re drawn: 

1. Th.e stud.ents ha.d a strong pe.rcept.i.on of th.e psychosoci.al cont.extu.al elem.ents tha.t 

influ.enced th.e.ir succe.ss in ma.th. 

2. Th.e psychosoci.al cla.ssro.om environm.ent charact.e.rist.ics and stud.ents' pe.rfo.rmance 

in ma.th ha.d a direct, pos.i.t.ive link. 

3. In th.e Jaling.o Ed.uca.t.i.on Zone of Taraba Sta.t.e, pe.rcept.i.on of th.e psychosoci.al 

cla.ssro.om environm.ent is a predicto.r of ma.th.ema.t.ics achi.evem.ent among oth.e.r things. 

4. Th.e.re is a strong and s.ignificant co.rrela.t.i.on betwe.en stud.ents' pe.rcept.i.ons of th.e 

psychosoci.al cla.ssro.om environm.ent. 

5. D.e.spi.t.e som.e stud.ents' pe.rcept.i.ons of th.e psychosoci.al cla.ssro.om scale be.ing 

som.ewha.t high, th.ey noneth.ele.ss have an imm.edi.a.t.e favo.rable impact on pe.rfo.rmance. 

A.s a re.sult, th.e psychosoci.al a.spects of th.e le.arning environm.ent in th.e cla.ssro.om may 

be to blam.e fo.r th.e low ma.th succe.ss of pupi.ls in Taraba Sta.t.e's Jaling.o Ed.uca.t.i.on 

Zone. 

Th.e impact of th.e le.arning environm.ent on stud.ents' aca.d.emic progre.ss in 

ma.th.ema.t.ics a.t th.e seni.o.r secondary scho.ol level wa.s examined by Shamaki in 2015. 

Thus, th.e study lo.oked into a few a.spects of th.e le.arning environm.ent and how th.ey can 

affect stud.ents' aca.d.emic succe.ss in ma.th.ema.t.ics. In Pot.iskum LGA, Yobe sta.t.e, 337 

SS II pupi.ls we.re randomly chosen from a popula.t.i.on of 1682 kids. Th.e t-t.e.st and 

d.e.script.ive sta.t.ist.ics we.re both used in th.e da.ta analys.is. Th.e re.sults indica.t.ed tha.t, a.t 
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th.e 0.05 level of s.ignificance, th.e.re wa.s a s.ignificant diffe.rence betwe.en th.e m.e.an 

pe.rfo.rmance of stud.ents ta.ught in a pe.rfect le.arning environm.ent and tha.t of stud.ents 

ta.ught in a d.ull le.arning environm.ent. Th.e re.se.arch findings we.re examined wi.th an 

eye on ra.is.ing aca.d.emic accomplishm.ent in ma.th.ema.t.ics a.s well a.s th.e standard of th.e 

le.arning environm.ent. Th.e study cla.ims tha.t a stud.ent's aca.d.emic succe.ss is d.et.e.rmined 

by a numbe.r of facto.rs in a.ddi.t.i.on to IQ. This suppo.r.ts th.e not.i.on tha.t a vari.ety of 

a.spects of th.e le.arning environm.ent are always linked to stud.ents' aca.d.emic progre.ss 

(Lizzi.o, Wi.lson and S.imons, 2002). By recognizing tha.t th.e le.arning environm.ent ha.s 

a s.ignificant impact on stud.ents' aca.d.emic progre.ss in ma.th.ema.t.ics, i.t concurs wi.th 

Frenzel, Pekrun and G.o.etz (2007). Th.e.refo.re, i.t can be sa.id tha.t th.e le.arning 

environm.ent is a cruci.al cri.t.ical a.spect in d.et.e.rmining stud.ents' aca.d.emic progre.ss. 

In th.e.ir 2018 study, Ri.az and A.sa.d lo.oked a.t how stud.ents' opini.ons of th.e 

le.arning environm.ent in th.e cla.ssro.om affect.ed th.e.ir pe.rfo.rmance in ma.th.ema.t.ics 

cla.sse.s a.t th.e secondary level. Th.e study's findings showed tha.t whi.le invol.vem.ent, 

pe.rsonal relevance, and empha.s.is on und.e.rstanding we.re key predicto.rs of th.e 

cla.ssro.om le.arning environm.ent and stud.ents' aca.d.emic progre.ss, inve.st.iga.t.i.on and 

a.utonomy ha.d th.e oppos.i.t.e effect. Th.e re.se.arch.e.r sugge.sts tha.t th.e low achi.eve.rs' 

act.ive par.t.icipa.t.i.on may have a mo.re pos.i.t.ive impact on th.e.ir le.arning. Th.e following 

conclus.i.ons we.re re.ach.ed ba.sed on th.e study's findings: Stud.ents' aca.d.emic succe.ss in 

ma.th.ema.t.ics is a.dve.rsely connect.ed wi.th th.e subscale.s "Inve.st.iga.t.i.on" and "Equ.i.ty." 

Re.se.arch carri.ed o.ut by Salle, Ge.o.rge, McCo.ach, Polk and Evanovich (2018) backed 

up this a.s well. Th.e subscale "a.utonomy" ha.s ve.ry li.ttle be.aring on chi.ldren' aca.d.emic 

succe.ss in ma.th.ema.t.ics. Th.e stronge.st a.ssoci.a.t.i.on betwe.en th.e le.arning environm.ent 

in th.e cla.ssro.om and stud.ents' aca.d.emic achi.evem.ent is fo.und on th.e subscale 

"Invol.vem.ent." Stud.ents' aca.d.emic succe.ss is s.ignificantly influ.enced by th.e subscale.s 

"Invol.vem.ent," "Empha.s.is on Und.e.rstanding," and "Pe.rsonal Relevance." Wi.th th.e 

except.i.on of th.e subscale "Inve.st.iga.t.i.on," wh.e.re ave.rage stud.ents evalu.a.t.e th.e.ir 

cla.ssro.om le.arning environm.ent bett.e.r than fa.i.l stud.ents, high achi.eve.rs in th.e subject 

of ma.th.ema.t.ics pe.rce.ive i.t bett.e.r than fa.i.l and ave.rage stud.ents. 

Ed.uca.t.i.on scholars have com.e to recognize th.e valu.e of cla.ssro.om clima.t.e a.s a 

malle.able elem.ent fo.r enhancing aca.d.emic achi.evem.ent, acco.rding to a study by 

Long.obardi, Pagli.uca, and Reg.oli in 2022. In o.rd.e.r to evalu.a.t.e th.e impact of a few 

param.et.e.rs connect.ed to th.e cla.ssro.om a.tmosph.e.re on th.e aca.d.emic pe.rfo.rmance of 

I.tali.an stud.ents in th.e t.enth gra.d.e, we used da.ta ga.th.e.red by th.e I.tali.an Inst.i.tut.e fo.r th.e 
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Evalu.a.t.i.on of th.e Ed.uca.t.i.onal Syst.em (INVALS.I) in this cont.ext. To highlight th.e 

impact of seve.ral impo.r.tant a.spects of scho.ol clima.t.e (stud.ent cond.uct and parental 

par.t.icipa.t.i.on) on aca.d.emic pe.rfo.rmance and th.e.ir role in th.e co.rrela.t.i.ons betwe.en 

stud.ent soci.o.economic sta.tus and accomplishm.ent, a mult.i.level Baye.s.i.an structural 

equ.a.t.i.on mod.el (MBSEM) is used. Th.e key findings indica.t.e tha.t whi.le parental 

invol.vem.ent do.e.s not se.em to have a s.ignificant impact on stud.ents' pe.rfo.rmance, 

disciplined behavi.o.r, on th.e one hand, directly influ.ence.s th.e level of compet.ence of 

th.e stud.ents, and, on th.e oth.e.r hand, i.t par.t.i.ally m.edi.a.t.e.s th.e effect of soci.o.economic 

backgro.und. 

Th.e re.sults of th.e e.st.ima.t.i.on of a Mult.i.level Baye.s.i.an Structural Equ.a.t.i.on 

Mod.el (MBSEM) sugge.st tha.t polici.e.s int.end.ed to prevent o.r red.uce bullying and 

tru.ancy behavi.o.rs among stud.ents have direct implica.t.i.ons fo.r ed.uca.t.i.onal 

achi.evem.ent; wh.en oth.e.r charact.e.rist.ics (such a.s regi.onal diffe.rence.s and diffe.rence.s 

in th.e compos.i.t.i.on by gend.e.r and migrant sta.tus) are taken into acco.unt, scho.ols wi.th 

bett.e.r disciplinary clima.t.e.s sco.re s.ignificantly high.e.r. O.ur re.sults indica.t.e tha.t th.e 

direct impact of soci.o.economic sta.tus on scho.ol pe.rfo.rmance slightly d.ecre.a.se.s d.u.e to 

th.e m.edi.a.t.i.on of cla.ssro.om clima.t.e, which occurs, fo.r th.e most par.t, thro.ugh 

disciplinary behavi.o.r. Programs tha.t succe.ssfully d.e.al wi.th disrupt.ive, int.imida.t.ing, 

and vi.olent behavi.o.rs in th.e scho.ol can also have an impact on ed.uca.t.i.onal equ.i.ty. 

Th.e.se findings indica.t.e tha.t th.e disciplinary component of scho.ol a.tmosph.e.re 

might be vi.ewed a.s a key mot.iva.to.r fo.r I.tali.an stud.ents' aca.d.emic achi.evem.ent. Even 

tho.ugh clima.t.e-ba.sed polici.e.s don't nece.ss.i.ta.t.e ext.ens.ive and challenging structural 

transfo.rma.t.i.ons, th.e d.eba.t.e on this issu.e is st.i.ll in i.ts infancy in I.taly, thus spending 

t.im.e and money to provid.e target.ed da.ta and empirical studi.e.s is e.ssent.i.al fo.r policy 

fo.rmula.t.i.on and scho.ol improvem.ent. 

Stud.ents' aca.d.emic succe.ss in th.e cla.ssro.om may be impact.ed by a wid.e range 

of ed.uca.t.i.onal, psychological, soci.al, cogni.t.ive, o.rganiza.t.i.onal, and phys.ical facto.rs 

(Gentova, and Ma.drigal, 2020). Stud.ents' pe.rcept.i.ons of th.e.ir le.arning environm.ent 

have an impact on how th.ey behave and pe.rfo.rm in cla.ss. Th.e lack of local li.t.e.ra.ture is 

largely d.u.e to th.e fact tha.t th.e concept of cla.ssro.om a.tmosph.e.re ha.s not be.en 

tho.ro.ughly studi.ed. In o.rd.e.r to analyze th.e level of th.e cla.ssro.om clima.t.e in t.e.rms of 

rule.s, instruct.i.on, evalu.a.t.i.on, stud.ent int.e.ract.i.ons, a.tt.i.tud.e, and culture. A.ddi.t.i.onally, 

i.t evalu.a.t.ed wh.eth.e.r th.e.re is a substant.i.al diffe.rence amongst a.sse.sso.rs wh.en th.ey are 

gro.uped by d.e.s.igna.t.i.on. A.ddi.t.i.onally, i.t e.stablish.e.s th.e rela.t.i.onship betwe.en juni.o.r 



  

105 
 

high scho.ol stud.ents' aca.d.emic succe.ss and cla.ssro.om a.tmosph.e.re in an Ant.iqu.e public 

scho.ol. In o.rd.e.r to evalu.a.t.e, compare, and co.rrela.t.e th.e cla.ssro.om clima.t.e of a public 

scho.ol in Ant.iqu.e fo.r th.e 2019–2020 aca.d.emic ye.ar, th.e d.e.script.ive–compara.t.ive and 

co.rrela.t.i.onal m.ethodologi.e.s we.re used. 358 pupi.ls and 116 t.e.ach.e.rs from a stra.t.ifi.ed 

random sample par.t.icipa.t.ed in th.e study. Th.e Alli.ance fo.r th.e Study of Scho.ol 

Clima.t.e's standardized Cla.ssro.om Clima.t.e Invento.ry (CCI) wa.s used to cre.a.t.e th.e da.ta 

(A.SSC). On th.e oth.e.r hand, th.e stud.ent's aca.d.emic pe.rfo.rmance thro.ugho.ut th.e first 

and second qu.ar.t.e.rs of 2019-2020 wa.s d.et.e.rmined us.ing secondary da.ta. Th.e M.e.an, 

Standard D.evi.a.t.i.on, Mann Whi.tney U t.e.st, and Spe.arman rank co.rrela.t.i.on we.re used 

to evalu.a.t.e th.e da.ta. 

Th.e re.sults showed tha.t th.e.re is a pos.i.t.ive clima.t.e in th.e cla.ssro.om. Th.e re.sults 

showed a substant.i.al diffe.rence in th.e level of cla.ssro.om a.tmosph.e.re in t.e.rms of 

discipline, le.arning a.sse.ssm.ent, a.tt.i.tud.e, and culture wh.en th.e gro.ups we.re ma.d.e 

acco.rding to th.e d.e.s.igna.t.i.on. Wh.en th.e a.sse.sso.rs we.re gro.uped by d.e.s.igna.t.i.on, th.e.re 

wa.s no disce.rnible change in how th.e stud.ents int.e.ract.ed. Aca.d.emic achi.evem.ent and 

th.e environm.ent of th.e cla.ssro.om did not s.ignificantly co.rrela.t.e. Th.e pre.sence of a 

pos.i.t.ive cla.ssro.om a.tmosph.e.re sugge.sts tha.t th.e gene.ral tone, standards, and a.tt.i.tud.e 

are suppo.r.t.ive of le.arning. Wh.en a.sse.sso.rs are gro.uped acco.rding to d.e.s.igna.t.i.on, th.e 

diffe.rence in th.e seve.ri.ty of th.e cla.ssro.om clima.t.e sugge.sts tha.t t.e.ach.e.rs have a mo.re 

pos.i.t.ive pe.rspect.ive rela.t.ed to th.e.ir expe.ri.ence.s. A.ddi.t.i.onally, th.e lack of a co.rrela.t.i.on 

betwe.en cla.ssro.om a.tmosph.e.re and aca.d.emic succe.ss sugge.sts tha.t th.e.re are oth.e.r 

elem.ents invol.ved in stud.ents' aca.d.emic pe.rfo.rmance. 

Lo, (2010), lo.oked a.t stud.ents' pe.rcept.i.ons of th.e instruct.i.onal and oth.e.r a.spects 

in a le.arning environm.ent tha.t truly benefi.t th.em. I.t d.emonstra.t.ed th.e s.ignificance of 

th.e role.s played by th.e stud.ent, instructo.r, and co.urse by connect.ing par.t.icular fe.a.ture.s 

of stud.ent sa.t.isfact.i.on to pe.rce.ived le.arning. We inve.st.iga.t.ed wh.eth.e.r stud.ent 

sa.t.isfact.i.on charact.e.rist.ics are rela.t.ed to pe.rce.ived le.arning a.s repo.r.t.ed by stud.ents in 

two po.r.t.i.ons of a gene.ral ed.uca.t.i.on co.urse ta.ught a.t a re.se.arch inst.i.tut.i.on in spring 

2009. Th.e study fo.und tha.t all of th.e.se sa.t.isfact.i.on cri.t.e.ri.a we.re linked to high.e.r levels 

of pe.rce.ived le.arning, a.s d.et.e.rmined by stud.ents' hope.s fo.r aca.d.emic succe.ss. Whi.le 

Dhaqane and Afrah (2016) lo.oked into th.e impact of stud.ents' levels of sa.t.isfact.i.on on 

th.e.ir aca.d.emic achi.evem.ent, th.ey also lo.oked into th.e connect.i.ons betwe.en aca.d.emic 

pe.rfo.rmance and oth.e.r a.spects. Acco.rding to th.e study, th.e.re is a s.ignificant co.rrela.t.i.on 

betwe.en stud.ent sa.t.isfact.i.on and aca.d.emic achi.evem.ent. Th.e study also discove.red tha.t 
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happine.ss enco.urage.s aca.d.emic succe.ss. El-Hi.lali, Al-Jabe.r, and Husse.in's (2015) 

study lo.oks a.t th.e vari.able.s tha.t affect stud.ents' ple.a.sure, a.s well a.s th.e.ir apt.i.tud.e fo.r 

le.arning and achi.evem.ent. Th.e findings show tha.t stud.ents' sa.t.isfact.i.on is influ.enced 

by th.e college's reputa.t.i.on, aca.d.emic program, and t.e.aching t.echniqu.e.s. Par.t.icipa.t.i.on, 

sa.t.isfact.i.on, instruct.i.onal stra.t.egi.e.s, and programs all ha.d an impact on stud.ents' abi.li.ty 

to le.arn and abso.rb info.rma.t.i.on. Th.e only a.spect of se.rvice qu.ali.ty tha.t directly affects 

pupi.ls is tangible.s. Stud.ents wi.th high GPA.s have also d.emonstra.t.ed gre.a.t.e.r 

accomplishm.ents and cont.entm.ent. 

This study by King'o.ina, Ka.d.enyi, and Mobegi (2017) examined th.e rela.t.i.onship 

betwe.en scho.ol a.tmosph.e.re and stud.ents' aca.d.emic achi.evem.ent in public primary 

scho.ols in Kenya's Marani Sub-Co.unty. Th.e g.o.als of this study we.re to a.sse.ss th.e 

current clima.t.e in public primary scho.ols in th.e Sub-Co.unty and discove.r how i.t affects 

stud.ents' aca.d.emic pe.rfo.rmance. Th.e survey used a d.e.script.ive d.e.s.ign fo.r th.e 

inve.st.iga.t.i.on. Th.e int.end.ed a.udi.ence cons.ist.ed of 317 Standard 64 public elem.entary 

scho.ols, 64 h.e.a.d t.e.ach.e.rs, and 64 cha.irpe.rsons of th.e bo.ards of managem.ent. Th.e 

t.echniqu.e of stra.t.ifi.ed random sampling wa.s employed to cho.ose th.e re.spond.ents' 

ca.t.eg.o.ri.e.s and scho.ols. Th.e.re we.re 95 Standard sample.s. E.ight t.e.ach.e.rs, 19 h.e.a.d 

t.e.ach.e.rs, and 19 BoM cha.irs, o.r 30% of th.e target popula.t.i.on, we.re pre.sent. Th.e 

instructo.rs, h.e.a.d t.e.ach.e.rs, and BoM cha.irpe.rsons we.re surveyed, and int.e.rvi.ews we.re 

sch.ed.uled. A.t th.e Co.unty Directo.r of Ed.uca.t.i.on Office in Kis.ii Co.unty, docum.ent 

analys.is wa.s done to h.elp d.et.e.rmine th.e ave.rage stud.ent re.sults on th.e KCPE exam. 

Whi.le qu.ali.ta.t.ive da.ta wa.s o.rganized into ca.t.eg.o.ri.e.s and int.e.rpret.ed ba.sed on th.em.e.s 

obta.ined from re.se.arch object.ive.s, qu.ant.i.ta.t.ive da.ta wa.s evalu.a.t.ed us.ing d.e.script.ive 

sta.t.ist.ics (frequ.enci.e.s, pe.rcentage.s, and m.e.ans). 

Th.e study fo.und tha.t th.e.re we.re insuffici.ent t.e.aching and hygi.enic faci.li.t.i.e.s in 

scho.ols, po.o.r stud.ent-t.e.ach.e.r rela.t.i.onships, and insuffici.ent suppo.r.t fo.r t.e.ach.e.rs to 

a.tt.end programs to d.evelop th.e.ir capaci.ty, and li.ttle par.t.icipa.t.i.on by t.e.ach.e.rs and 

stud.ents in d.ecis.i.on-making in scho.ols. Howeve.r, th.e survey also discove.red tha.t 

altho.ugh whi.le most scho.ols ha.d th.e fundam.ental to.ols fo.r t.e.aching and le.arning, 

including penci.ls, chalks, exe.rcise bo.oks, mani.lla pape.r fo.r prod.ucing char.ts, and 

t.extbo.oks, th.e.ir stud.ents' aca.d.emic pe.rfo.rmance wa.s appalling. Acco.rding to th.e study, 

a suppo.r.t.ive scho.ol environm.ent tha.t wo.uld enable both t.e.ach.e.rs and stud.ents to excel 

in th.e t.e.aching and le.arning proce.sse.s requ.ired a.d.equ.a.t.e phys.ical faci.li.t.i.e.s and 

ma.t.e.ri.al re.so.urce.s, pos.i.t.ive int.e.rpe.rsonal rela.t.i.onships among stakehold.e.rs, suffici.ent 
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regular t.e.ach.e.r d.evelopm.ent programs, and act.ive invol.vem.ent of t.e.ach.e.rs and 

stud.ents in d.ecis.i.on-making. Th.e survey also discove.red tha.t, wi.th m.e.an sco.re.s of 2.33 

and 231.76 re.spect.ively, instructo.rs' ove.rall re.sponse.s to qu.e.st.i.ons abo.ut scho.ol 

a.tmosph.e.re and Standard E.ight stud.ents' aca.d.emic pe.rfo.rmance we.re po.o.r. Th.e 

findings also showed a direct co.rrela.t.i.on betwe.en stud.ent aca.d.emic achi.evem.ent and 

m.e.an instructo.r re.sponse.s to scho.ol a.tmosph.e.re, and vice ve.rsa. Th.e study fo.und tha.t 

th.e aca.d.emic pe.rfo.rmance of stud.ents wa.s a.dve.rsely affect.ed by th.e unfavo.rable 

scho.ol clima.t.e. Acco.rding to th.e findings, i.t wa.s a.dvised tha.t scho.ols be enco.uraged to 

bu.i.ld eno.ugh phys.ical faci.li.t.i.e.s, wo.rk to cre.a.t.e a h.e.althy and chi.ld-fri.endly le.arning 

environm.ent by cult.iva.t.ing warm stud.ent-t.e.ach.e.r rela.t.i.onships and embracing 

par.t.icipa.to.ry d.ecis.i.on-making, and make sure tha.t t.e.ach.e.rs' profe.ss.i.onal d.evelopm.ent 

is improved. 

Thro.ugh th.e use of co.untry-level longi.tudinal da.ta, th.e study so.ught to 

d.et.e.rmine th.e ca.usal rela.t.i.onships betwe.en vari.o.us facto.rs of t.e.ach.e.r qu.ali.ty and 

scho.ol a.tmosph.e.re and ma.th.ema.t.ical achi.evem.ent (Gustafsson, and Ni.lsen, 2016). 

Structural equ.a.t.i.on mod.eling m.ethods we.re used to evalu.a.t.e da.ta from 38 na.t.i.ons tha.t 

to.ok par.t in T.IMSS 2007 and T.IMSS 2011 us.ing both la.t.ent and manife.st vari.able.s. 

Th.e analyse.s concentra.t.ed on facto.rs of t.e.ach.e.r qu.ali.ty (ed.uca.t.i.onal backgro.und, 

t.e.aching expe.ri.ence, and primary aca.d.emic fi.eld of study, a.s well a.s profe.ss.i.onal 

d.evelopm.ent and self-efficacy) and a fe.a.ture of cla.ssro.om clima.t.e known a.s th.e 

empha.s.is on aca.d.emic pe.rfo.rmance in scho.ols (SE.A.S). Th.e o.utcom.e.s d.emonstra.t.ed 

tha.t th.e t.e.ach.e.rs' d.egre.e of ed.uca.t.i.on ha.d an impact on stud.ents' ma.th pe.rfo.rmance. I.t 

wa.s also discove.red tha.t profe.ss.i.onal d.evelopm.ent ha.s qu.i.t.e s.ignificant effects on 

stud.ent accomplishm.ent. Acco.rding to self-repo.r.ts of re.a.dine.ss fo.r t.e.aching in seve.ral 

subject are.a.s, t.e.ach.e.r self-efficacy wa.s fo.und to have a som.ewha.t favo.rable but 

negligible rela.t.i.onship wi.th stud.ent achi.evem.ent. Stud.ent achi.evem.ent wa.s unaffect.ed 

by th.e t.e.ach.e.r's tra.i.ts, ye.ars of t.e.aching expe.ri.ence, o.r primary aca.d.emic discipline. 

Only th.e components expre.ss.ing parental suppo.r.t fo.r stud.ent accomplishm.ent and kids' 

d.e.s.ire to pe.rfo.rm well we.re strongly connect.ed to stud.ent achi.evem.ent, indica.t.ing tha.t 

SE.A.S did not m.e.et th.e standards of unidim.ens.i.onal. Th.e re.sults fo.r O.ECD and non-

O.ECD na.t.i.ons we.re comparable and co.uld not be dist.ingu.ish.ed. 

Altho.ugh th.e study's primary da.ta cons.ists of ove.r 400,000 pupi.ls who we.re all 

vi.ewed just once, i.t is ba.sed on 38 obse.rva.t.i.ons tha.t we.re obse.rved twice. D.e.spi.t.e th.e.se 

vari.a.t.i.ons, th.e findings of som.e analyse.s of th.e co.untry-level da.ta and th.e findings of 
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analys.is of th.e stud.ent-level da.ta are in agre.em.ent. Fo.r instance, this is tru.e in regards 

to how profe.ss.i.onal growth affects stud.ent accomplishm.ent. Th.e o.utcom.e.s of analyse.s 

of da.ta a.t th.e co.untry level, howeve.r, are diffe.rent fo.r seve.ral vari.able.s than those of 

analyse.s tha.t we.re th.e subject of e.arli.e.r studi.e.s. Th.e most obvi.o.us instance of this is 

SE.A.S, which wa.s discove.red to be mult.idim.ens.i.onal in th.e co.untry-level analys.is and 

whose components we.re a.ssoci.a.t.ed to accomplishm.ent in remarkably vari.ed ways. To 

fully und.e.rstand th.e s.ignificance of this finding, mo.re inve.st.iga.t.i.on is requ.ired. 

2.4 Appraisal of the Reviewed Literature 

This study revi.ewed rela.t.ed li.t.e.ra.ture on t.e.ach.e.rs’ profe.ss.i.onal compet.ence, 

qu.ali.ty of instruct.i.on and cla.ssro.om clima.t.e on stud.ents’ int.e.re.st and achi.evem.ent in 

ma.th.ema.t.ics, conceptu.ally, empirically and th.e.o.ret.ically. Th.e revi.ew exposed th.e fact 

tha.t th.e vari.able.s of conce.rn in this study have be.en wid.ely used in th.e li.t.e.ra.ture, 

howeve.r, th.e.re are gaps id.ent.ifi.ed. Som.e s.imi.lar studi.e.s have be.en cond.uct.ed in oth.e.r 

par.ts of Nige.ri.a, h.ence, th.e.re is lack of this type of study in th.e so.uthwe.st of Nige.ri.a 

and whi.le few tha.t we.re ba.sed on secondary scho.ols used th.e vari.able.s sparingly, 

th.e.refo.re, th.e.re is th.e ne.ed to focus on senior secondary scho.ols and expand th.e vari.able 

scope to accommoda.t.e th.e ind.epend.ent and th.e d.epend.ent vari.able.s of this study. 

Though, studies have been carried out in relation to each of the independent and 

dependent variables of this study, most of these studies were o.uts.id.e th.e co.untry o.r 

o.uts.id.e th.e so.uthwe.st par.t of Nige.ri.a and the few that were conducted in Nigeria were 

outside Oyo state, and in other subject areas, which is the gap, this study bridged. H.ence, 

th.e.re is th.e ne.ed to empirically prove som.e of th.e findings of th.e studi.e.s und.e.r a 

par.t.icular scope. Som.e studi.e.s also focused on a par.t.icular gra.d.e, like th.e study from 

th.e Uni.t.ed Sta.t.e of Am.e.rica whi.le som.e also focused on primary scho.ols in ce.r.ta.in 

regi.ons. Th.e.refo.re, th.e gap fo.r th.e current study is just.ifi.ed in th.e sense tha.t i.t wi.ll a.dd 

to th.e body of li.t.e.ra.ture in th.e are.a. 

Th.e revi.ew also id.ent.ifi.ed som.e studi.e.s which only focused on one vari.able a.s 

aga.inst th.e combina.t.i.on of all th.e vari.able.s togeth.e.r. Th.e.refo.re, th.e gap fo.r th.e current 

study is to includ.e all th.e ind.epend.ent vari.able.s of this study which wi.ll valida.t.e th.e 

current a.ssumpt.i.ons which have not be.en e.arli.e.r proven and a.s such th.e id.ent.ifi.ed gaps 

in th.e li.t.e.ra.ture wi.ll be fi.lled by this current study. Th.e reseracher also fo.und 

diffe.rence.s betwe.en th.e vari.able scope of th.e revi.ewed ar.t.icle.s and th.e vari.able scope 

of this study which must be fi.lled a.s th.e gap. Whi.le t.e.ach.e.rs’ profe.ss.i.onal compet.ence, 

qu.ali.ty of instruct.i.on and cla.ssro.om clima.t.e on stud.ents’ int.e.re.st and achi.evem.ent in 
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ma.th.ema.t.ics have not be.en j.o.intly t.e.st.ed, this study focuse.s on th.e.se vari.able.s j.o.intly 

in secondary scho.ols wi.thin th.e Iba.dan, Nige.ri.a. 
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CHAPTER THREE 

METHODOLOGY 

3.1  Research Design 

The study adopted correlational survey research design. It is correlational in the 

sense that data was collected from a large population for the purpose of analysing the 

relationships between variables. This study investigated the teachers' professional 

competence componence, quality of instruction and classroom climate on secondary 

school students’ interest and achievement in mathematics in Ibadan, Nigeria. 

3.2  Variables of the Study 

Two categories of variables are outline in this study. These are the independent 

and dependent variables. 

Independent Variables: 

1. These are the teachers’ professional competence: 

a. Content knowledge.  

b. Pedagogical knowledge 

2. The teachers’ quality of instruction: 

a.  Lesson development  

b. Set induction  

c. Content Presentation 

                  d.   Content communication 

                  e.   Questioning techniques  

                  f.    Management 

3. The classroom climate: 

a. Personalisation 

b. Involvement 

c. Students cohesiveness 

d. Satisfaction 

e. Task orientation 

f. Innovation 

g. Individualisation 
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Dependent Variables: The learning outcomes at two levels: 

1. Interest in mathematics and 

2. Achievement in mathematics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

112 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Teachers’ professional 

competence 
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b. Pedagogical knowledge 
 

Quality of instruction 

a.  Lesson development 

b.  Set induction 

c.  Content presentation  

d.  Content communication 

e.  Questioning techniques 

f.  Management 
 

Classroom climate 

a. Personalisation 

b. Involvement 
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Fig. 3.1: Variables in the study 
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3.3 Population of the Study 

         The participants in this study is a population sample of mathematics teachers and 

all public senior secondary school II students in Ibadan. Secondary school III students 

were not used because they are finalists and they are pre-occupied with preparing for 

their external examinations, while the secondary school 1 students have not achieved 

sufficient command of the subject to provide relevant results. 

3.4 Sample and Sampling Techniques 

The sample was drawn from public secondary schools in the four Oyo state post 

primary teaching service commission zones in Ibadan. 

The four zones are:  

i. Ibadan zone 1 (Ibadan Southeast and Ibadan Southwest LGA)   

ii. Ibadan zone 2 (Ibadan North, Ibadan Northeast and Ibadan Northwest LGA) 

iii. Ibadan zone 3 (Egbeda, Ona-Ara and Oluyole LGA) 

iv. Ibadan zone 4 (Lagelu and Akinyele LGA) 

One local government area was chosen from each zone using a simple random 

sampling technique (balloting), making a total of four local government areas. The 

following criteria were used purposefully to select the participating schools: 

i. The mathematics teacher had completed the term’s work as at the time of 

data collection. 

ii. The mathematics teacher must have been teaching mathematics continuously 

for the past five years because of the teaching experience.  

iii. The secondary school II students in the schools had completed their senior 

secondary school I mathematics scheme of work at the time of data 

collection. 

iv. The senior secondary school II had a qualified mathematics teachers teaching 

them.   

       From the schools that met these criteria, five public secondary schools were 

randomly (balloting),  selected from each of the selected local government areas making 

a total of 20 schools. In each of the selected schools, sixty (60) SSS II students were 

randomly selected from science, art and commercial classes (i.e. 20 students from each 

group) by balloting. The mathematics teachers teaching the selected students in each 

school participated in the study. In all, a total of twenty (20) mathematics teachers and 

one thousand two hundred (1200) students participated in the study while one thousand 
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one hundred and sixty-two (1162) questionaires collected back from the students that 

participated in the study. 

3.5 Instruments for data collection  

      Six research instruments were used in this study. These are: 

1. Teacher Content Knowledge Test (TCKT). 

2. Teacher Pedagogical Knowledge Observation Scale (TPKOS). 

3. Teacher Quality of Instruction Observation Scale (TQIOS). 

4. Classroom Climate Inventory (CCI). 

5. Students’ Interest in Mathematics Questionnaire (SIMQ). 

6. Mathematics Achievement Test (MAT). 

 3.5.1 Teacher Content Knowledge Test (TCKT) 

This was self-designed to assess the mathematics teacher content knowledge. 

However, a test blueprint was drawn from the Bloom’s taxonomy of educational 

objectives and specifically with the three levels of cognitive domain recommended by 

the Education Testing Service of United State of America and used in Nigeria by Okpala 

and Onacha (2011). These are knowledge, understanding and thinking.  

 An initial pool of 15 items was developed. The items were subjected to face and 

content validity by submitting copies to the researcher’s supervisor and two experts in 

the field. The experts were requested to determine the suitability of the test for the target 

population in terms of face, content and clarity of the items.  Ten items survived scrutiny. 

The 10-item test was then trial tested on 3 senior secondary schools’ II mathematics 

teachers in three public schools in Ogun State. The result was used to calculate the 

average item difficulty of the test. Items with difficulty level of 0.4 – 0.7 were selected; 

others with difficulty level above 70% and below 40% were discarded for being too 

difficult or too easy respectively. Five of the items with extreme (high or low) difficulty 

indices were removed leaving a total of 5 items in the test. Its reliability index was 

determined using Kuder-Richardson formula 20 (KR-20) with a reliability index of 0.85 

and an average item difficulty value of 0.63. Table 3.1 shows the test blueprint of the 

Teacher Content Knowledge Test. 
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Table 3.1. Test Blueprint for Teacher Content Knowledge Test (TCKT) 

Content Area    % Knowledge Understanding Thinking Total 

Simplification of 

Algebraic Equation 

20 ------ -------- 1(a), 2(a) 2 

Variation 10 ------ 1(b) ------- 1 

Mensuration 10 5(b) ------ ------ 1 

Surd  10 2(b) ------ ------- 1 

Sequences and series 10 ------- 4(b) ------- 1 

Logarithms 10 4(a) ------ ------ 1 

Coordinate Geometry 10 ------ 5(a) ------ 1 

Statistics and 

Probability 

20 3(b) ------- 3(a) 2 

Total 100 4 3 3 10 
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3.5.2 Teacher Pedagogical Knowledge Observation Scale (TPKOS) 

This is a 10-item instrument adapted and modified from teacher pedagogical 

knowledge observation scale comprising 15 items which was originally developed by 

Beck, McKeown, Hamilton and Kucan, (1997) to measure teacher pedagogical 

knowledge. Section A consist personal information about mathematics teachers like 

school location and code. Section B consist variables such as pedagogical knowledge 

which consists of 10-items.  The statements were rated on a five-point scale of 1= Poor, 

2= Fair, 3= Good, 4= Very Good, 5= Excellent  

The instrument was trial tested in two schools in Ogun state. The researcher 

examined the mathematics teacher pedagogical knowledge observation sheet.  The first 

data that were collected, the researcher estimated the inter observers’ agreement between 

observer-pairs using the pairwise observation method. Two observers simultaneously 

performed observations in one classroom. The researcher counted the number of codes 

in a specific category that each observer used; and correlate these counts with one 

another. The reliability coefficient of the instrument was calculated using Inter-rater 

reliability measure; the instrument yielded an average reliability index of 0.79 

3.5.3 Teacher Quality of Instruction Observation Scale (TQIOS) 

The instrument was adapted and modified from rating scale developed by 

Institute of Education, University of Ibadan used by Adegoke, (2007) and Ogundare, 

(2019). Data on teachers’ instructional quality were obtained by direct systematic 

observation and scores were obtained from Teacher Quality of Instruction Observation 

Scale (TQIOS). Also, the instrument was used to measure teachers’ quality of instruction 

in the public senior secondary schools. The purpose of this observation is to find out 

how individual teachers can use their knowledge of subject matter in mathematics to 

teach the study participants. Of prime importance during lesson observations in this 

study is how teachers display their knowledge of subject matter on the topics and at the 

same time ensuring that the learners are able to internalise the content during lessons. It 

consists of six indices expected to measure the quality of instructional of the teacher 

while he/she is teaching. The variables are: 

• Lesson development 

• Set induction 

• Content presentation  

• Communication of content 
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• Questioning techniques 

• Management 

Each of these major indices is clearly spelt out with items for easy scoring of any 

skill exhibited by the teacher. It consists of two sections. 

Section C consists of classroom background records like school location, teacher 

qualification, teaching experience, topic and date of observation. Section D consists 34 

items. The statements are rated according to degree of occurrence. Scores are 1, 2, 3, 4 

and 5. 

The instrument was trial tested in two public senior secondary school in Ogun 

State. First, from the data that were collected, the researcher estimated the inter 

observers’ agreement between observer-pairs using the pairwise observation method. 

Two observers simultaneously performed observations in one classroom. The researcher 

counted the number of codes in a specific category that each observer used; and correlate 

these counts with one another. The reliability coefficient of the instrument was 

calculated using Inter-rater reliability measure; the instrument yielded an average 

reliability index of 0.77: lesson development = 0.78, set induction = 0.83, content 

presentation = 0.85, content communication = 0.80, questioning techniques = 0.79 and 

management = 0.81. 

3.5.4 Classroom Climate Inventory (CCI) 

This is a 35 items instrument adapted and modified from the Revised Classroom 

Climate Inventory (CCI) developed by Fraser, Treagust and Dennis, (1986) from 

Western Australian Institute of Technology to measure perceived psychological learning 

environment. It consists of two sections; section A consist demographic information of 

the students. Section B consists of 35 items based on variables related to mathematics 

classroom climate as perceived by students. The statements were rated on a four-point 

Likert scale of Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagree 

(SD). Scores are 4, 3, 2, 1, for SA, A, D and SD respectively for positively worded items, 

while reverse was the case for negatively worded items. 

The original 45 items instrument has reliability index of 0.70 from which 40 item 

instrument was adapted and given to the researcher’s supervisor and experts comprising 

of mathematics lecturer, an educational psychologist, and two expert in the field for 

review in terms of content, relevance, scope of coverage, language of presentation, 

clarity of expression and overall adequacy in order to align them to the objectives of this 

study. 
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Based on their comments, some of the items were modified while three were 

removed, 37 items survived the experts’ scrutiny. The 37 items instrument was trial 

tested in selected secondary schools in Ogun State using fifty (50) students who would 

not be part of the main investigation in order to revalidate the instrument. After 2 items 

have been deleted from the corrected item-total correlation column, leaving 35 items, 

the reliability coefficient of the CCI was established with Cronbach Alpha measure and 

the instrument yielded a reliability index of 0.77: personalisation= 0.78, involvement = 

0.77, student cohesiveness = 0.75, satisfaction = 0.78, task orientation=0.85, innovation 

=0.87 and individualisation = 0.77. 

3.5.5  Students’ Interest in Mathematics Questionnaire (SIMQ) 

This is a 13 items instrument adapted and modified from the Mathematics 

Interest Inventory comprising 27 items which was originally developed by Stevens and 

Olivárez (2005). It was used to measure students’ interest in mathematics. It consisted 

of positive and negative statements concerning liking of and enthusiasm for mathematics 

and confidence in mathematical ability and knowledge. Section C consisted of 13 

statement items. The statements were rated on a four-point Likert scale of Strongly 

Agree (SA), Agree (A), Disagree (D) and Strongly Disagree (SD). Scores are 4, 3, 2, 1, 

for SA, A, D and SD respectively for positively worded items, while reverse was the 

case for negatively worded items. 

The original 27 items instrument has reliability index of 0.76 from which 20 item 

instrument was adapted and given to the researcher’s supervisor and experts comprising 

of mathematics lecturer and an educational psychologist for review in terms of content, 

relevance, scope of coverage, language of presentation, clarity of expression and overall 

adequacy in order to align them to the objectives of this study. All of the experts were 

lecturers in public universities in Nigeria.  

 Based on their comments, some of the items were modified while two were 

removed, 18 items survived the experts’ scrutiny. The 18 items instrument was trial 

tested in selected secondary schools in Ogun State using fifty (50) participants who 

would not be part of the main investigation in order to revalidate the instrument. Five 

items deleted from the corrected item, leaving 13 items and the reliability coefficient of 

the SIMQ was established with Cronbach Alpha measure and the instrument yielded a 

reliability index of 0.87 which is categorised as highly reliable according to Cohen, 

Manion, and Morrison (2007). 
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3.5.6  Mathematics Achievement Test (MAT) 

This instrument was self-designed to measure the students’ achievement in 

mathematics based on the senior secondary school II scheme of work.  However, a test 

blueprint was drawn from Bloom’s taxonomy of educational objectives and specifically 

the three levels of cognitive domain recommended by the Education Testing Service of 

United State of America and used in Nigeria by Okpala and Onacha (2011). These are 

knowledge, understanding and thinking.  

 An initial pool of 45 items was developed. The items were subjected to face and 

content validity by the researcher’s supervisor and experts comprising of mathematics 

lecturer and an educational psychologist. The experts were requested to determine the 

suitability of the test for the target population in terms of content and clarity of the items.  

Twenty -five items survived for the study. The 25-item test was then trial tested on 30 

senior secondary school II students in a public senior secondary school in Ogun State. 

The result was used to calculate the average item difficulty of the test. Items with 

difficulty level of 0.4 – 0.7 were selected; others with difficulty level above 70% and 

below 40% were discarded for being too difficult or too easy respectively. Five of the 

items with extreme (high or low) difficulty indices were removed leaving a total of 20 

items on the test. Its reliability index was determined using Kuder-Richardson formula 

20 (KR-20) with a reliability index of 0.75 and an average item difficulty value of 0.61. 

Table 3.2 shows the test blueprint of the Mathematics Achievement Test. 
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Table 3.2. Test Blueprint for Mathematics Achievement Test (MAT) 

Content Area     % Knowledge Understanding Thinking Total 

Indices 15 10 --- 13, 3 3 

Logarithms 20 15,14 4 9 4 

Sequence and Series 05 --- --- 8 1 

Linear and Quadratic 

Equations  

10           --- --- 12,11 2 

Sets and Probability 30 18,7 17,16 6,5 6 

Logical reasoning  20 20,1 19,2 --- 4 

Total  100 7 5 8 20 
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3.6 Training of Classroom Observers 

Seven research assistants who were classroom teachers’ currently teaching 

mathematics were trained for five days. The training consisted essentially of discussions, 

familiarisation of the observers with the instruments, followed by extensive practice and 

home-work on the use of the instruments. These observers were taught the definitions 

of the codes in the Teacher Pedagogical Knowledge Observation Scale (TPKOS) and 

Teacher Quality of Instruction Observation Scale (TQIOS) so as to be sufficiently 

proficient in the interpretation of the codes. All observers were subjected to five practice 

sessions to allow them practice in a realistic setting. The observers visited different five 

senior secondary school II and observed the mathematics teacher in the classroom during 

teaching. 

Formal checks on the observers’ agreement began on the second day of the 

training and repeated on subsequent days. Toward the end of each day, the researcher 

compared the observers’ frequencies. The standard of comparison of discrepancy did 

not `exceed 5%. By the end of the fifth day, the observers had achieved an acceptable 

level of accuracy obtained from Teacher Pedagogical Knowledge Observation Scale 

(TPKOS) and Teacher Quality of Instruction Observation Scale (TQIOS) 

3.7 Procedure for Data Collection 

The researcher obtained letters of introduction from the department of science 

and technology education, faculty of education to the principals of the selected schools. 

After permission has been sought, the instruments (Teacher Content Knowledge Test, 

Classroom Climate Inventory, Students’ Interest in Mathematics Questionnaire and 

Mathematics Achievement Test) were administered on the sample by the researcher and 

the trained research assistants. This was followed by classroom observation of teaching 

and learning activities of the teachers by the researcher and the trained research 

assistants. All the instrument given to the teachers were collected back after completion, 

while only 1162 of the instruments given to the students were retrieved. Data collection 

procedure lasted for eight weeks. 

3.8 Methods of Data Analysis 

The Pearson Product Moment Correlation (PPMC) was used to answer research 

questions one to three, to determine the relationship between the teachers’ professional 

competence, quality of instruction, classroom climate and students’ interest and 

achievement in mathematics. Research questions four to nine were answered using 

multiple regression analysis to examine the joint and relative contributions of the 
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teachers’ professional competence, quality of instruction and classroom climate to 

students’ interest and achievement in mathematics. Decision was taken based on 0.05 

level of significance. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

This study examined teachers' professional competence, quality of instruction 

indices and classroom climate indices as predictors of secondary school students’ 

interest and achievement in mathematics in Ibadan, Oyo State, Nigeria. The results of 

the findings and discussion are presented in this chapter based on the research questions 

raised. 

4.1 Demographic Information 
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Table 4.1.  Demographic Characteristics of the mathematics teachers 

Characteristics  Frequency Percentage(%) 

Academic Qualification    

 NCE 2 10 

 HND 3 15 

 B.Ed./BSc. 10 50 

 M.Ed./M.Sc. 4 20 

 Ph.D. 1 5 

 TOTAL 20 100% 

Teaching Experience    

 1-5 years 1 5 

 6-10 years 1 5 

 11 years and above 18 90 

 TOATL 20 100% 
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Table 4.1 presented the demographic characteristics of mathematics teachers. As seen, 

majority (85.5%) of the teachers possessed professional qualification. In terms of 

teachers teaching experience, most (90.0%) of them had more than 10 years teaching 

experience. 

4.2 Answering of Research Questions 

Research question 1a: What relationship exists between teachers’ professional 

competence components (content and pedagogical knowledge) and students’ interest in 

mathematics? 
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Table 4.2. Correlation Matrix showing the relationship between teachers’ 

competence components and students’ interest in mathematics 

Variables Students’ 

Interest 

Content 

Knowledge 

Pedagogical Knowledge 

Students’ Interest 1   

Content Knowledge -0.574* 

 0.008 

1  

Pedagogical 

Knowledge 

-0.267 

 0.255 

-0.300 

0.198 

1 

Mean  46.3 44.42 33.35 

STD.D 11.19 3.44 5.00 

* denotes significant at p<0.05 level of significance 
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Table 4.2 revealed that there was a negative significant relationship between teachers’ 

content knowledge (r = -0.57; p<0.05) and students’ interest in mathematics. There was 

a negative, weak significant relationship between pedagogical knowledge (r = -0.27; 

p>0.05) and students’ interest in mathematics. This implies that teachers’ pedagogical 

knowledge had relationship with students’ interest in mathematics. 

Research question 1b: What relationship exists between teachers’ professional 

competence components (content and pedagogical knowledge) and students’ 

achievement in mathematics? 
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Table 4.3. Correlation Matrix showing the relationship between teachers’ 

competence components and students’ achievement in mathematics 

Variables Students’ 

Achievement 

Content 

Knowledge 

Pedagogical Knowledge 

Students’ 

Achievement 

1   

Content Knowledge 0.505* 

0.023 

1  

Pedagogical 

Knowledge 

-0.530* 

0.016 

-0.300 

0.198 

1 

Mean 13.74 44.2 33.35 

STD.D 1.22 3.44 5.00 

* denotes significant at p<0.05 level of significance 
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Table 4.3 revealed that there was a positive significant relationship between teachers’ 

content knowledge and students’ achievement in mathematics (r = 0.51; p<0.05). The 

table further revealed that pedagogical knowledge (r = -0.53; p<0.05) had a negative 

significant relationship with students’ achievement in mathematics. 

Research question 2a: What relationship exists among teachers’ quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and class management) and students’ interest in 

mathematics? 
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Table 4.4. Correlation Matrix showing the relationship among teachers’ quality of 

instructions indices and students’ interest in mathematics 

Variables Students’ 

Interest 

LD SI CP CC QT 

 

CM 

 

Students’ 

Interest 

1       

LD 0.044 

0.852 

1      

SI -0.216 

0.360 

-0.067 

0.780 

1     

CP 0.134 

0.575 

0.342 

0.140 

0.355 

0.124 

1    

CC 0.164 

0.491 

0.311 

0.182 

0.189 

0.426 

0.440 

0.052 

1   

QT 0.120 

0.613 

0.182 

0.443 

-0.180 

0.447 

0.065 

0.786 

0.182 

0.443 

1  

CM 0.061 

0.797 

-0.099 

0.678 

0.366 

0.112 

-0.167 

0.482 

0.293 

0.209 

0.257 

0.273 

1 

Mean 46.3 35.5 14.25 12.65 17.15 12.7 17.9 

STD.D 11.19 6.67 2.43 1.69 4.17 1.87 3.11 

* denotes significant at p<0.05 level of significance 

LD= lesson development, SI= set induction, CP= content presentation,  

CC= content communication, QT= questioning technique, CM= classroom management  
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Table 4.4 showed a non-significant relationship among teachers’ quality of instructions 

indices; lesson development (r = 0.04; p>0.05), set induction (r = -0.22; p>0.05), content 

presentation (r = 0.13; p>0.05), content communication (r = 0.16; p>0.05), questioning 

technique (r = 0.12; p>0.05) and classroom management (r = 0.06; p>0.05) and students’ 

interest in mathematics. This imply no relationship exist among teachers’ quality of 

instruction indices and students’ interest in mathematics. 

Research question 2b: What relationship exists among teachers’ quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and class management) and students’ 

achievement in mathematics? 
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Table 4.5. Correlation Matrix showing the relationship among teachers’ quality of 

instructions indices and students’ achievement in mathematics 

Variables Students’ 

Achievement 

LD SI CP CC QT 

 

CM 

 

Students’ 

Achievement 

1       

LD 0.083 

0.727 

1      

SI -0.608* 

0.004 

-0.067 

0.780 

1     

CP -0.290 

0.216 

0.342 

0.140 

0.355 

0.124 

1    

CC -0.098 

0.680 

0.311 

0.182 

0.189 

0.426 

0.440 

0.052 

1   

QT 0.046 

0.848 

0.182 

0.443 

-0.180 

0.447 

0.065 

0.786 

0.182 

0.443 

1  

CM 0.011 

0.963 

-0.099 

0.678 

0.366 

0.112 

-0.167 

0.482 

0.293 

0.209 

0.257 

0.273 

1 

Mean 46.3 35.5 14.25 12.65 17.15 12.7 17.9 

STD.D 11.19 6.67 2.43 1.69 4.17 1.87 3.11 

* denotes significant at p<0.05 level of significance 

LD= lesson development, SI= set induction, CP= content presentation,  

CC= content communication, QT= questioning technique, CM= classroom management  
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Table 4.5 revealed a negative, significant relationships between set induction (r = -0.61; 

p<0.05) and students’ achievement in mathematics. These imply that set induction had 

a negative relationship with students’ interest in mathematics. Lesson development (r = 

0.08; p>0.05), content presentation (r = -0.29; p>0.05), content communication (r = -

0.18; p>0.05), questioning technique (r = 0.05; p>0.05) and classroom management (r = 

0.11; p>0.05) were not related to students’ achievement in mathematics. Hence, five of 

the quality of instructions indices were not related, while one (set induction) was related 

with students’ achievement in mathematics. 

Research question 3a: What relationship exists among classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation and individualisation) and students’ interest in mathematics? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

134 
 

Table 4.6. Correlation Matrix showing the relationship among classroom climate indices and students’ interest in mathematics 

Variables Interest Personalisation Involvement Cohesiveness Satisfaction Task 

Orientation 

 

Innovation 

 

Individualisation 

 

 

Interest 1        

Personalisation 0.328* 

0.000 

1       

Involvement 0.176* 

0.000 

0.248 

0.000 

1      

Cohesiveness 0.357* 

0.000 

0.275 

0.000 

0.272 

0.000 

1     

Satisfaction 0.542* 

0.000 

0.382 

0.000 

0.284 

0.000 

0.477 

0.000 

1    

Task Orientation 0.465* 

0.000 

0.317 

0.000 

0.300 

0.000 

0.455 

0.000 

0.628 

0.000 

1   

Innovation 0.206* 

0.000 

0.238 

0.000 

0.051 

0.081 

0.252 

0.000 

0.142 

0.000 

0.211 

0.000 

1  

Individualisation 0.109* 

0.000 

0.095 

0.001 

0.145 

0.000 

0.163 

0.000 

0.284 

0.000 

0.291 

0.000 

0.260 

0.000 

1 

Mean 13.75 14.83 13.66 14.64 15.96 15.14 14.03 13.31 

STD.D 2.71 2.94 2.86 3.12 3.10 2.76 2.66 2.12 

* denotes significant at p<0.05 level of significance. 
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Table 4.6 revealed a positive, significant relationships between students’ 

personalisation, (r = 0.33; p<0.05), involvement (r = 0.18; p<0.05), cohesiveness (r = 

0.36; p<0.05), satisfaction (r = 0.68; p<0.05), task orientation (r = 0.47; p<0.05), 

innovation (r = 0.21; p<0.05), and individualization (r = 0.11; p<0.05), and students’ 

interest in mathematics. This implies that students’ personalisation, involvement, 

cohesiveness, satisfaction, task orientation, innovation and individualization were all 

positively related to students’ interest in mathematics. Hence, all the indices contributed 

in sustaining students’ interest in mathematics. 

Research question 3b: What relationship exists among classroom climate indices 

(personalization, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation and individualisation) and students’ achievement in mathematics? 
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Table 4.7. Correlation Matrix showing the relationship among classroom climate indices and students’ achievement in mathematics 

Variables Achievement Personalisation Involvement Cohesiveness Satisfaction Task 

Orientation 

 

Innovation 

 

Individualisation 

 

 

Achievement 1        

Personalisation 0.025 

0.387 

1       

Involvement 0.046 

0.119 

0.248 

0.000 

1      

Cohesiveness 0.046 

0.113 

0.275 

0.000 

0.272 

0.000 

1     

Satisfaction 0.068* 

0.021 

0.382 

0.000 

0.284 

0.000 

0.477 

0.000 

1    

Task Orientation 0.053 

0.072 

0.317 

0.000 

0.300 

0.000 

0.455 

0.000 

0.628 

0.000 

1   

Innovation 0.000 

0.989 

0.238 

0.000 

0.051 

0.081 

0.252 

0.000 

0.142 

0.000 

0.211 

0.000 

1  

Individualisation 0.052 

0.077 

0.095 

0.001 

0.145 

0.000 

0.163 

0.000 

0.284 

0.000 

0.291 

0.000 

0.260 

0.000 

1 

Mean 13.75 14.83 13.66 14.64 15.96 15.14 14.03 13.31 

STD.D 2.71 2.94 2.86 3.12 3.10 2.76 2.66 2.12 

* denotes significant at p<0.05 level of significance 
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Table 4.7 revealed a positive significant relationship between students’ satisfaction (r = 

0.68; p<0.05), and students’ achievement in mathematics. The table further revealed that 

no relationship exists among personalization (r = 0.03; p>0.05), involvement (r = 0.05; 

p>0.05), cohesiveness (r = 0.05; p>0.05), task orientation (r = 0.05; p>0.05), innovation 

(r = 0.00; p>0.05) and individualization (r = 0.05; p>0.05) and students’ achievement in 

mathematics. It implies that six of the classroom climate indices had no relationship, 

while one (students’ satisfaction) had relationship with students’ achievement in 

mathematics. 

Research question 4a: What is the joint contribution of teachers’ professional 

competence components (content and pedagogical knowledge) to students’ interest in 

mathematics? 
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Table 4.8. Multiple Regression Analysis showing the joint teachers professional 

competence components on students’ interest in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

      805.900 

      1572.300 

      2378.200 

         2 

         17 

         19 

    402.950 

    92.488 

       4.357      0.030* 

R = 0.582 

R2 = 0.339 

Adj R2 = 0.261 

Std. Error of the Estimate = 9.61708 

* denotes significance at p<0.05 
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Table 4.8 indicated that there was significant joint contribution of teachers’ professional 

competence components (content and pedagogical knowledge) to students’ interest to 

mathematics (F(2;17)=4.36; Adj R2=0.26; p<0.05). This implies that teachers’ 

professional competence components (content and pedagogical knowledge) when taken 

together jointly contribute to students’ interest in mathematics. The table also revealed 

a multiple regression coefficient (R) of 0.58, which means that the teachers’ professional 

competence components variables have a joint positive, low significant relationship with 

students’ interest in mathematics. The table further revealed a multiple regression 

adjusted (R2 = 0.26), implying that 26% of the variance in the dependent measure 

(students’ interest in mathematics) was accounted for by the joint contribution of content 

and pedagogical knowledge variables while the remaining 74% may be due to other 

factors and residuals not under investigation in this model. 

Research question 4b: What is the joint contribution of teachers’ professional 

competence components (content and pedagogical knowledge) on students’ 

achievement in mathematics? 
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Table 4.9. Multiple Regression Analysis showing the joint teachers professional 

competence components on students’ achievement in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

       11.650 

       16.598 

       28.248 

         2 

         17 

         19 

     5.825 

     0.976 

       5.966       0.011* 

R = 0.642 

R2 = 0.412 

Adj R2 = 0.343 

Std. Error of the Estimate = 0.98812 

* denotes significance at p<0.05 
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Table 4.9 indicated that there was significant joint contribution of teachers’ professional 

competence components (content and pedagogical knowledge) on students’ 

achievement in mathematics (F(2;17) = 5.97; Adj R2 = 0.34; p<0.05). This implies that 

teachers’ professional competence components (content and pedagogical knowledge) 

when taken together jointly contributed to students’ achievement in mathematics. The 

table revealed a multiple regression coefficient (R) of 0.64, which means that the 

teachers’ professional competence components variables have a joint positive, low 

significant relationship with students’ achievement in mathematics.  The table further 

revealed a multiple regression adjusted (R2 = 0.34), implying that 34% of the variance 

in the dependent measure (students’ achievement in mathematics) was accounted for by  

the joint contribution of content and pedagogical knowledge variables while the 

remaining 66% may be due to other factors and residuals not under investigation in this 

model. 

Research question 5a: What is the joint contribution of teachers’ quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and classroom management) and students’ 

interest in mathematics? 
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Table 4.10. Multiple Regression Analysis showing the joint contribution of quality 

of instruction indices on students’ interest in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

      395.452 

      1982.748 

      2378.200 

          6 

         13 

         19 

      65.909 

      152.519 

       0.432       0.845 

R = 0.408 

R2 = 0.166 

Adj R2 = -0.219 

Std. Error of the Estimate = 12.34986 

* denotes significance at p<0.05 
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Table 4.10 indicated that there was no significant joint contribution of quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and class management) to students interest in 

mathematics (F(6;13) = 0.43; p>0.05). This implies that quality of instructions indices 

(lesson development, set induction, content presentation, content communication, 

questioning techniques and management) when taken together had no joint contribution 

to students’ interest in mathematics.  

Research question 5b: What is the joint contribution of teachers’ quality of 

instructions indices (lesson development strategy, set induction, presentation of content, 

communication of content, questioning techniques and classroom management) and 

students’ achievement in mathematics? 
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Table 4.11. Multiple Regression Analysis showing the joint contribution of quality 

of instruction indices on students’ achievement in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

      13.486 

      14.762 

      28.248 

         6 

        13 

        19 

     2.248 

     1.136 

      1.979       0.142 

R = 0.691 

R2 = 0.477 

Adj R2 = 0.236 

Std. Error of the Estimate = 1.06562 

* denotes significance at p<0.05 
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Table 4.11 indicated that the joint contribution of quality of instructions indices (lesson 

development, set induction, content presentation, content communication, questioning 

techniques and classroom management) to the prediction of students achievement in 

mathematics was not significant (F(6;13) = 1.98; p>0.05). This implies that quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and classroom management) when taken 

together had no joint contribution to students’ achievement in mathematics.  

Research question 6a: What is the joint contribution of classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation and individualisation) to students’ interest in mathematics? 
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Table 4.12. Multiple Regression Analysis showing the joint contribution of 

classroom climate indices on students’ interest in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

   14878.730 

   28414. 041 

   43292.771 

         7 

        1154 

        1161 

   2125.533 

   24.622 

     86.326      0.000* 

R = 0.586 

R2 = 0.344 

Adj R2 = 0.340 

Std. Error of the Estimate = 4.96208 

* denotes significance at p<0.05 
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Table 4.12 indicated the joint contribution of classroom climate indices (personalization, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation and 

individualisation) on students’ interest to mathematics was significant (F(7;1154) = 86.33; 

Adj R2 = 0.34; p<0.05). This implies that classroom climate indices (personalization, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation and 

individualisation) when taken together jointly contribute to students’ interest in 

mathematics. The table revealed a multiple regression coefficient (R) of 0.59, which 

means that classroom climate indices variables have a joint positive, low significant 

relationship with students’ interest in mathematics. Table 4.11 further revealed a 

multiple regression adjusted (R2 = 0.34), implying that 34% of the variance in the 

dependent measure (students’ interest in mathematics) was accounted for by the joint 

contribution of personalization, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation and individualisation variables while the remaining 66% may be 

due to other factors and residuals not under investigation in this model. 

Research question 6b: What is the joint contribution of classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation and individualisation) to students’ achievement in mathematics? 
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Table 4.13. Multiple Regression Analysis showing the joint contribution of 

classroom climate indices on students’ achievement in mathematics 

Sources of 

Variance 

Sum of 

Squares 

Df Mean Square F Significant 

Regression 

Residual 

Total 

      59.698 

      8487.422 

      8547.120 

         7 

         1154 

         1161 

    8.528 

    7.355 

       1.160       0.323 

R = 0.084 

R2 = 0.007 

Adj R2 = 0.001 

Std. Error of the Estimate = 2.71197 

* denotes significance at p<0.05 
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Table 4.13 indicated that the joint contribution of classroom climate indices 

(personalization, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation and individualisation) to the prediction of students achievement in 

mathematics was not significant (F(7;1154) = 0.32; p>0.05). This implies that classroom 

climate indices (personalization, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation and individualisation) when taken together had no joint 

contribution to students’ achievement in mathematics.  

Research question 7a: What is the relative contribution of teachers’ professional 

competence components (content and pedagogical knowledge) on students’ interest in 

mathematics? 
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Table 4.14. Multiple Regression Analysis showing relative contributions of 

teachers’ professional competence components to students’ interest in mathematics 

 

Model 

Unstandardized Coefficients Standardized 

Coefficient 

 

T 

 

Sig. 

B Std. Error Beta (β) 

(Constant) 

Content 

Knowledge 

Pedagogical 

Knowledge 
 

         -23. 790 

          1.763 

 

         -0.235 

  37. 508 

   0.672 

 

   0.467 

 

          0.542 

 

         -0.104 

 

      -0.634 

      2.263 

 

      0.622 

 

0.534 

0.018* 

 

0.048* 
 

* denotes significance at p<0.05 
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Table 4.14 revealed the relative contributions of teachers’ professional competence 

components; content knowledge (β = 0.54; t = 2.26; p<0.05) and pedagogical knowledge 

(β = -0.10; t = 0.62; p<0.05) were both significant in the prediction of students’ interest 

in mathematics This implies that teacher’s knowledge of the content and pedagogical 

knowledge relatively contributed to students’ interest in mathematics. 

Research question 7b: What is the relative contribution of teachers’ professional 

competence components (content and pedagogical knowledge) on students’ 

achievement in mathematics? 
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Table 4.15. Multiple Regression Analysis showing relative contributions of 

teachers’ professional competence components to students’ achievement in 

mathematics 

 

Model 

Unstandardized Coefficients Standardized 

Coefficient 

 

T 

 

Sig. 

B Std. Error Beta (β) 

(Constant) Content 

Knowledge 

Pedagogical 

Knowledge 
 

          11.197 

          -0.135 

 

           1.102 

    3.854 

    0.069 

 

    0.048 

 

          0.380 

 

         -0.416 

 

      2.905 

      1.951 

 

      -2.133 

 

0.010 

0.068 

 

0.048* 
 

* denotes significance at p<0.05 
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Table 4.15 revealed that the relative contributions of teachers’ professional competence 

components; content knowledge (β = 0.38; t = 1.95; p>0.05) was not significant to the 

prediction of students’ achievement in mathematics, while pedagogical knowledge (β = 

-0.42; t = -2.13; p<0.05) was significant to the prediction of students’ achievement in 

mathematics This implies that while teacher’s pedagogical knowledge relatively 

contributed to students’ achievement in mathematics, teacher’s content knowledge did 

not. 

Research question 8a: What is the relative contribution of teachers’ quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and classroom management) to students’ 

interest in mathematics? 
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Table 4.16. Multiple Regression Analysis showing relative contributions of 

teachers’ quality of instructions indices to students’ interest in mathematics 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficient 

 

   T 

 

Sig. 

B Std. Error Beta (β) 

(Constant) 

LD 

SI 

CP 

CC 

QT 

CM 

    35.922 

   -0.147 

   -2.197 

    2.406 

    0.123 

   -0.334 

    1.039 

  34.548 

  0.476 

  1.577 

  2.392 

  0.864 

  1.740 

  1.273 

 

       -0.088 

       -0.476 

        0.364 

        0.046 

       -0.056 

        0.289 

 1.040 

-0.309 

-1.393 

 1.006 

 0.143 

-0.192 

 0.816 

0.317 

0.763 

0.187 

0.333 

0.889 

0.851 

0.429 

* denotes significance at p<0.05 

LD = lesson development, SI = set induction, CP = content presentation, CC = content 

communication, QT = questioning techniques, and CM = classroom management 
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Table 4.16 revealed the relative contributions of teachers’ quality of instructions indices; 

lesson development (β = -0.09; t = -0.31; p>0.05), set induction (β = -0.48; t =-1.39; 

p>0.05), content presentation (β = 0.36; t = 1.01; p>0.05), content communication (β = 

-0.05; t = 0.14; p>0.05), questioning techniques (β = -0.06; t = -0.19; p>0.05) and 

classroom management (β = 0.29; t = 0.82; p>0.05) were not significant to the prediction 

of students’ interest in mathematics. This implies that teachers’ quality of instructions 

indices did not relatively contribute to students’ interest in mathematics. 

Research question 8b: What is the relative contribution of teachers’ quality of 

instructions indices (lesson development, set induction, content presentation, content 

communication, questioning techniques and classroom management)) to students’ 

achievement in mathematics? 
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Table 4.17: Multiple Regression Analysis showing relative contributions of 

teachers’ quality of instructions indices to students’ achievement in mathematics 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficient 

 

    T 

 

Sig. 

B Std. Error Beta (β) 

(Constant) 

LD 

SI 

CP 

CC 

QT 

CM 

  17.344 

  0.021 

 -0.403 

  0.061 

 -0.030 

 -0.139 

  0.163 

2. 981 

0.041 

0.136 

0.206 

0.075 

0.150 

0.110 

 

           0.113 

          -0.802 

           0.085 

          -0.103 

          -0.213 

           0.415 

5.818 

0.500 

-2.964 

0.297 

-0.403 

-0.926 

1.483 

0.000 

0.625 

0.011* 

0.771 

0.693 

0.371 

0.162 

* denotes significance at p<0.05 

LD = lesson development, SI = set induction, CP = presentation of content, CC = 

communication of content, QT = questioning techniques, and CM = class management 
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Table 4.17 revealed the relative contributions of teachers’ quality of instructions indices; 

set induction (β = -0.80; t = -2.96; p<0.05) to the prediction of students’ achievement in 

mathematics was significant. While the relative contributions of lesson development (β 

= 0.11; t = 0.50; p>0.05), content presentation (β = 0.09; t = 0.30; p>0.05) content 

communication (β = -0.10; t = -0.40; p>0.05), questioning techniques (β = -0.21; t = -

0.93; p>0.05) and classroom management (β = 0.42; t = 1.48; p>0.05) to the prediction 

of students’ achievement in mathematics were not significant. This implies that set 

induction was the only index that relatively contribute to students’ achievement in 

mathematics (80%). 

Research question 9a: What is the relative contribution of classroom climate 

indices (personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation and individualisation) to students’ interest in mathematics? 
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Table 4.18. Multiple Regression Analysis showing the relative contribution of 

classroom climate indices on students’ interest in mathematics 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficient 

 

Rank 

 

    T 

 

 Sig. 

   B Std. 

Error 

Beta (β) 

(Constant) 

Personalization 

Involvement 

Cohesiveness 

Satisfaction 

Task Orientation 

Innovation 

Individualization 

16.363 

0.220 

-0.054 

0.132 

0.716 

0.362 

0.181 

0.001 

   1.320 

   0.056 

   0.055 

   0.056 

   0.065 

   0.071 

   0.060 

   0.075 

 

      0.106 

     -0.025 

      0.068 

      0.363 

      0.164 

      0.079 

      0.000 

 

3rd 

 

5th 

1st 

2nd 

4th 

12.397 

3.955 

-.984 

2.357 

10. 931 

5.075 

3.040 

0.008 

0.000 

0.000* 

0.325 

0.019* 

0.000* 

0.000* 

0.002* 

0.994 

* denotes significance at p<0.05 
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Table 4.18 revealed the relative contributions of teachers’ classroom climate indices; 

personalisation (β = 0.11; t = 3.96; p<0.05), cohesiveness (β = 0.07; t = 2.36; p<0.05) 

satisfaction(β = 0.36; t = 10.93; p<0.05), task orientation (β = 0.16; t = 5.08; p<0.05) 

and innovation (β = 0.08; t = 3.04; p<0.05) were significant in the prediction of students’ 

interest in mathematics, while  involvement (β = -0.03; t =-0.98; p>0.05), and 

individualisation (β = 0.00; t = 0.99; p>0.05) were not significant to the prediction of 

students’ interest in mathematics. This implies that classroom climate indices of 

personalization, cohesiveness, satisfaction, task orientation and innovation relatively 

contributed to students’ interest in mathematics. However, involvement and 

individualisation did not contribute relatively to students’ interest in mathematics. 

Research question 9b: What is the relative contribution of classroom climate 

indices (personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation and individualisation) to students’ achievement in mathematics? 
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Table 4.19. Multiple Regression Analysis showing the relative contribution of 

classroom climate indices on students’ achievement in mathematics 

 

  Model 

Unstandardized 

Coefficients 

Standardized 

Coefficient 

 

    T 

 

Sig. 

B Std. Error Beta (β) 

(Constant) 

Personalization 

Involvement 

Cohesiveness 

Satisfaction 

Task Orientation 

Innovation 

Individualization 

   12.244 

   -0.001 

    0.022 

    0.015 

    0.037 

    0.005 

   -0.023 

    0.049 

    0.721 

    0.030 

    0.030 

    0.031 

    0.036 

    0.039 

    0.033 

    0.041 

 

       -0.001 

        0.023 

        0.017 

        0.042 

        0.005 

       -0.023 

        0.038 

16.972 

-0.036 

0.736 

0.493 

1.039 

0.132 

-0.712 

1.198 

0.000 

0.971 

0.462 

0.622 

0.299 

0.895 

0.476 

0.231 

* denotes significance at p<0.05 
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Table 4.19 revealed the relative contributions of teachers’ classroom climate indices; 

personalisation (β = -0.001; t = -0.04; p>0.05), involvement (β = 0.02; t =0.74; p>0.05), 

cohesiveness (β = 0.12; t = 0.49; p>0.05) satisfaction (β = 0.42; t = 1.04; p>0.05), task 

orientation (β = 0.01; t = 0.13; p>0.05), innovation (β = -0.02; t = -0.71; p>0.05) and 

individualisation (β = 0.04; t = 1.20; p>0.05) were not significant to the prediction of 

students’ achievement in mathematics. This implies that classroom climate indices did 

not relatively contribute to students’ achievement in mathematics. 

4.3 Discussion of Findings 

4.3.1a Teachers’ professional competence component and students’ interest in 

mathematics 

Investigation into the relationship between teachers’ professional competence 

components (content and pedagogical knowledge) and students’ interest in mathematics 

revealed that, teachers’ content knowledge had negative significant relationships with 

students’ interest in mathematics. This is consistent with earlier findings. Lawyer (2019) 

found that teachers' subject content knowledge has a significant impact on their students' 

interest in the mathematics. In addition, Fauth et al. (2019) found that a significant 

correlation between students' interest in the subject and teachers' subject-matter 

knowledge. This reveals that for students to be equipped with the required competence 

with regards to content knowledge, the interest of the students is very crucial. However, 

McConnell, et al. (2009) reveal that teachers’ content knowledge enhanced students’ 

interest in a subject and this contributed value to the society and economic. This is in 

tandem with human capital theory that people's abilities to carry out tasks in ways that 

contribute value to the creation of societal, personal, and economic value would be 

enhanced if their skills, competencies, personality traits, and knowledge were developed 

(Mba et al., (2013). In essence, the ability of the teachers to ensure that students acquire 

the requisite knowledge in mathematics will add value to the students, and the society at 

large.  

In addition, Heggart (2016); Ntibi et al. (2020); Akinsola (2023) affirmed that 

knowledge of subject content qualify a teacher to teach a concept. Teachers’ competence 

in subject matter influence students’ interest in the learning processes in classroom 

(Ozden, 2008; Niess, 2005). Being able to make teaching and learning processes 

interesting for students during mathematics class is one of the most crucial of being a 

teacher. This implies that students would not be distracted easily and they would be 

excited when teacher introduce a new topic. Therefore, if teachers want to engage 
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students and improve their performance, they must consider students’ interest when 

selecting a new topic. 

4.3.1b Teachers’ professional competence component and students’ achievement in 

mathematics 

Analyses of the relationship between teachers’ professional competence 

components (content and pedagogical knowledge) and students’ achievement in 

mathematics revealed that, the teachers’ professional competence components (teachers’ 

content and pedagogical knowledge had a significant relationships with students’ 

achievement in mathematics. This is in with earlier findings. Polly, et al. (2015); Jacob, 

et al. (2017); Olasehinde-Williams et al. (2018); Fauth et al. (2019); Baumert et al. 

(2010); Hill and Chin (2018); Kiamba et al. (2018) revealed that teachers' subject 

content knowledge and pedagogical knowledge has a significant influence on their 

students' achievement in mathematics. In addition, Lu, et al. (2017); Cabalo and Cabalo 

(2019) revealed a significant relationship between teachers' content knowledge and 

students' achievement in the subject. This reveals that for students to be prepared with 

the essential ability that they needed with respects to pedagogical knowledge and 

knowledge of subject matter, the achievement of the students is much important in the 

mathematics classroom. However, Babalola, (2003), said that teachers’ knowledge of 

subject matter and pedagogical knowledge enhanced students’ achievement in the 

subject and this contributed a better value to the nation in general.  

Also, this result is consistent with the findings of Fehintola (2014); Amie-Ogan 

and Etuk (2020) who found out that teachers’ content knowledge and pedological skills 

had a significant relationship on students’ achievement in public senior secondary 

school. Also, Adediwura and Tayo (2007) and Ekperi, (2018) found that teachers’ 

knowledge of subject influence performance of students in the class. Teachers’ content 

knowledge is one of the most important components of teachers' professional 

competence and a good teacher must have a foundational understanding of content 

(Agah, 2020; Akinsola, 2023). This reveal an indication that for competent and 

successful teaching of mathematics, it is necessary that teachers have great 

understanding of everything that students need to know both within and outside of the 

classroom.  

In addition, Akpan et al. (2008); Ntibi et al. (2020) affirmed that teachers’ 

content knowledge and pedagogical skills enhance student success in a subject. Good 

knowledge of the subject matter and pedagogical knowledge helps the mathematics 
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teacher to teach the students properly (Rena, 2000). Also, Tan, (2014) assert that 

knowledge of the subject matter and pedagogical knowledge enhance teachers’ 

productivity rate and this ultimately increase the students’ performance in the subject. 

Being able for mathematics teacher to have a student’s better achievement in the subject 

during mathematics class is one of the most vital of being a teacher and this contributed 

value to the society and the economics of the country. However, the results also differ 

from those of Oredina and Ebueza (2020) found no relationship between students' 

mathematics achievement and teachers' content knowledge. Therefore, it can be inferred 

from the facts obtained in the study that knowledge of subject matter and pedagogical 

knowledge influence students' mathematics achievement, and this should primarily be 

taken into consideration during teaching and learning process. Any mathematics teacher 

that does not have the required content knowledge and pedagogical knowledge in the 

area of teaching cannot be effective in the classroom (Rice, 2003). 

4.3.2a Teachers’ quality of instruction indices and students’ interest in 

mathematics 

Analyses of the relationship between teachers’ quality of instruction indices 

(lesson development, set induction, content presentation, content communication, 

questioning techniques, and classroom management) and students’ interest in 

mathematics revealed that, teachers’ quality of instruction indices (lesson development, 

set induction, content presentation, content communication, questioning techniques, and 

classroom management) did not significantly show a relationship with students’ interest 

in mathematics. The analyses disclose that there is no significant relationship among 

teachers’ quality of instruction indices and students’ interest in mathematics. This is not 

consistent with the earlier findings. Toropova et al. (2019) found a significant 

relationship between teachers’ quality of instruction indices (lesson development, set 

induction, content presentation, content communication, questioning techniques, and 

classroom management) and students’ interest in mathematics. In addition, Arthur 

(2019) found a significant correlation of teachers’ quality of instruction indices (lesson 

development, set induction, presentation of content, communication of content, 

questioning techniques, and class management) and students’ interest in mathematics.  

Consequently, mathematics teachers should employ ways to improve students’ 

interest in mathematics because interest of student is crucial in learning. In order to 

increase students’ interest in and proficiency in mathematics, mathematics teachers 

should encourage students to express their ideas, use entire class time to teach 
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effectively, stimulate students’ interest and relate subject content to real-life situation. 

The teachers need to speak in a way that the students understand, communicate subject 

content in precise and clear terms, and monitor students’ participation. All these would 

directly influence the teachers’ quality of instruction indices. This implies that student 

would have interest to learn more about mathematics and this would help them in future. 

4.3.2b Teachers’ quality of instruction indices and students’ achievement in 

mathematics 

Analyses of the relationship between teachers’ quality of instruction indices 

(lesson development, set induction, presentation of content, communication of content, 

questioning techniques, and classroom management) and students’ achievement in 

mathematics revealed that, set induction out of the six quality of instruction indices that 

were investigated had significant relationship with students’ achievement in 

mathematics. This is in harmony with earlier findings. Yahya and Fassasi (2012) found 

that teachers’ set induction has a significant relationship influence on students’ 

achievement in mathematics. In addition, Okafor and Anaduaka, (2013), found a 

significant correlation between students’ achievement in the subject and set induction. 

This reveals that set induction stimulate students’ achievement in mathematics. 

However, Yusof et al. (2022) make known that set induction gives teachers advantages 

and enhanced students achievement in the subject and this contributed a great value to 

the immediate environment and economic. 

The finding is however not in harmony with that of Okolocha and Onyeneke, 

(2013), who found out that there was no significant relationship between students’ 

academic achievement and set induction in social studies. In essence, the set induction 

should be used by the teacher to provide specific reasons why the student needs to learn 

what they're about to learn. This is to enhance students' success while also attract and 

maintain attention of the student (Choy et al., 2017). Therefore, set induction serve as a 

foundation for future teachings and it is a powerful stimulus and if teachers want to 

engage students improve their achievement in the subject, they must consider set 

induction during teaching and learning process. 

4.3.3a Classroom climate indices and students’ interest in mathematics   

Analyses of the relationship between classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) and students’ interest in mathematics revealed that, the whole indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 
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innovation, and individualisation) have significant relationships with students’ interest 

in mathematics. This is consistent with previous findings. Chan-Anteza, (2020); Poudel 

(2020); Fadiji and Reddy (2021) found that personalisation, involvement, students’ 

cohesiveness, satisfaction, task orientation, innovation, and individualisation had a 

significant relationship with students’ interest in other subjects. In addition, Everard et 

al. (2004), Fry et al. (2009), Bennett (2017) and Herold (2020) found that there was a 

significant correlation between personalisation and students’ learning outcome. Also, 

Gadd and Parr (2016) found a significant correlation between students’ task orientation 

and achievement with student progress in English writing. In essence, task orientation 

captures the attention of students, keep students’ attention and to heighten their interest 

in the task given in the class. 

However, Everard et al. (2004), Fry et al. (2009), Bennett (2017), Herold (2018) 

and Department for Education (2021) have affirmed that personalization help in getting 

the best out of students and bring change in a problematic student. In essence, 

personalization could be used as a means of implementing change which is ascribed to 

problems that necessitate change to the shortcomings of individuals. When students are 

personally focused, they tend to imbibe a good culture both academically and socially. 

Also, classroom involvement is the opportunity students are given to participate during 

the teaching and learning process (Petress, 2006). Such involvement includes allowing 

students to ask, answer questions and to brainstorm among fellow students in the class 

with specific task in focus. This implies that involvement is considered as a way that 

accordingly, the students appeared actively into the teaching process and to help in 

strengthening teaching and bringing liveliness to the classroom. Therefore, classroom 

involvement is important classroom climate indices for students during teaching and 

learning process. 

Similarly, students’ cohesiveness is an important classroom climate index that 

enhance positive interpersonal relationships is the individual performance level. Xhimi 

(2016) opines that students’ cohesiveness brings about productivity in the classroom. 

However, Xhimi (2016) assert that, one of the main problems responsible for students’ 

inability to be productive in class is that there is a lack of group cohesiveness. The 

process of teaching and learning involve great relationship between the teacher and the 

student(s). It can therefore be said that classroom climate indices are good factor that 

help to improve students’ interest in mathematics. A good classroom climate 

psychological learning environment for mathematics teachers is needed to boost their 
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teaching which in turns will enhance students learning and interest in mathematics 

(Berkowitz et al., 2017; Thoonen, et al., 2011). This implies that classroom climate 

indices enhance teaching and learning to be effective and support students’ interest in 

the subject. Therefore, if teachers want to improve students’ personalisation, 

involvement, cohesiveness, satisfaction, task orientation, innovation, and 

individualisation, they must consider students’ interest in the subject during learning 

process in the classroom.  

4.3.3b Classroom climate indices and students’ achievement in mathematics 

The results revealed that, out of the seven classroom climate indices that were 

investigated, only student’ satisfaction has significant relationship with students’ 

achievement in mathematics. Personalisation, involvement, students’ cohesiveness, task 

orientation, innovation, and individualisation did not significantly correlate with 

students’ achievement in mathematics. This is in harmony with the study conducted by 

El-Hilali et al. (2015) who found that students’ achievement significantly related to 

students’ satisfaction. It is also in consonance with the findings of Dhaqane and Afrah, 

(2016) who found a strong association between the students’ satisfaction in the 

classroom that promotes students’ academic achievement. In addition, the findings are 

in agreement with the study of Lo, (2010) who found that there was a significant 

relationship between students’ satisfaction and students’ performance in general 

education.  

This is also in line with the findings by Fraser and Fisher (1982), who found that 

students’ satisfaction was greater in classroom with a more positive learning 

environment significantly related to achievement of students in mathematics. This 

reveals that for a student to gained a required knowledge with regards to students’ 

satisfaction, the achievement of the students is very necessary. However, Tremblay et 

al. (2012) asserts that when students are pleased with their learning outcome, it means 

satisfaction in teaching and learning process has been achieved and this contributed 

important value to the general society and economic development in the country. In 

essence, for students to be satisfied with their learning in the mathematics classroom, 

teachers need to be knowledgeable about the classroom climate psychological learning 

environment most importantly students’ satisfaction. This implies that students’ 

satisfaction is a crucial critical aspect in determining students’ academic progress. 

Consequently, in order for teacher to promote effective teaching and learning of 
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mathematics, the students’ satisfaction in the classroom are pertinent indices that must 

be considered and this would help the students’ success in the subject. 

4.3.4a Joint contribution of teachers’ professional competence components 

(content and pedagogical knowledge) to students’ interest in mathematics  

The study reported that the teachers’ professional competence component 

(content and pedagogical knowledge) had significant joint contribution to students’ 

interest in mathematics. Teachers’ professional competence components both content 

and pedagogical knowledge is good in sustaining students’ interest in mathematics. This 

is in agreement with earlier findings. Peiris et al. (2022) found a joint contribution 

between teachers’ content knowledge and pedagogical knowledge and students’ interest 

in English Language. This reveals that for students to be equipped with the required 

skills in a subject with regards to teachers’ content knowledge of subject matter and 

pedagogical knowledge, the interest of the students is very crucial. However, Olaniyan 

and Okemakinde (2008) asserts that the promotion of teachers’ content knowledge and 

pedagogical knowledge by various agencies would increase and enhance the students’ 

interest in a subject and this automatically contributed to the nation productivity and 

economic. In view of this, the ability of the teachers to acquire the content and 

pedagogical knowledge in mathematics will add value to the students, and the society. 

Similarly, Osiesi and Fajobi, (2019); Ajadi, (2020) reveal that students’ interest 

is determined by the teachers’ content knowledge and pedagogical skills. Also, teachers 

need to be knowledgeable in the content and pedagogy, without this, the students may 

face difficulty in their learning (Filgona et al., 2020). This implies that knowledge of 

subject matter is what being imparted and pedagogical knowledge is how it is being 

taught and successful teaching will depend on deep knowledge of subject matter. 

Therefore, teachers need to improve their knowledge of subject matter and pedagogical 

knowledge to enhance teaching and learning process. In consequence, students would 

build on this in tertiary institution and also students’ productivity will be enhanced when 

they secure opportunity in organisation that require their mathematics skills and 

competence. 

4.3.4b Joint contribution of teachers’ professional competence components 

(content and pedagogical knowledge) to students’ achievement in mathematics 

The findings of this study have revealed that teachers’ professional competence 

components (content and pedagogical knowledge) had a significant positive joint 

contribution with students’ achievement in mathematics when taken together. This is 
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consistent with earlier findings. Peiris et al. (2022); Olasehinde-Williams et al. (2018) 

found that teachers’ professional competence component (knowledge of subject matter 

and pedagogical knowledge) jointly contributed significantly to students’ achievement 

in English Language. In addition, Ekperi, (2018) found out that there was a joint 

significant contribution of teachers’ content knowledge to students’ academic 

performance in Geography. Furthermore, Fehintola, (2014) found out that teachers’ 

content knowledge of subject matter jointly contributed significantly to the students’ 

success in social studies. This reveals that teachers’ content and pedagogical knowledge 

are most important attributes of the teachers’ competence which enhances student 

achievement in a subject.  

However, Gess-Newsome, (2013) pointed that teachers’ content knowledge of 

subject matter and pedagogical knowledge as one of the most influential factors 

contributing to students’ achievement. In addition, Mba, (2013) opine that teachers’ 

content knowledge enhanced students’ performance in a subject and this contribute 

value to the society and economic. In essence, it can be assumed that greater levels of 

knowledge of subject matter and pedagogical knowledge allow teachers to create 

learning environments that challenge, and at the same time sustenance students’ 

achievement. Therefore, it is statistically established that to increase the outcome of the 

students, professional competence component of the teachers should be improved and 

the achievement in mathematics is a very vital way of granting economic value to the 

individual. A good knowledge of subject matter and pedagogical knowledge is a vital 

requirement for effective teaching because a teacher must know adequately, what he 

wants to teach, otherwise he will not perform satisfactorily. 

4.3.5a Joint contribution of teachers’ quality of instruction indices (lesson 

development, set induction, presentation of content, communication of content, 

questioning techniques, and class management) to students’ interest in 

mathematics 

The findings of this study have revealed that teachers’ quality of instruction 

indices (lesson development, set induction, presentation of content, communication of 

content, questioning techniques, and class management) had no joint contribution to 

students’ interest in mathematics. However, Sogunro (2017), asserted that instruction 

quality indices are responsible for the drive of students in secondary school, that without 

quality instruction, students’ interest to learn withdraws. This reveals that students 

claimed in a class that quality of instruction is the reason for their progress to tertiary 
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education. The implications of quality of instruction indices for practice can therefore, 

not be overemphasized. 

4.3.5b Joint contribution of teachers’ quality of instruction indices (lesson 

development, set induction, presentation of content, communication of content, 

questioning techniques, and class management) to students’ achievement in 

mathematics 

The findings of this study have disclosed that teachers’ quality of instruction 

indices (lesson development, set induction, presentation of content, communication of 

content, questioning techniques, and class management) had no joint contribution to 

students’ achievement in mathematics. This is not consistent with earlier findings. 

Kunter et al. (2013) found that teachers’ lesson development, set induction, presentation 

of content, communication of content, questioning techniques, and management jointly 

contributed to students’ achievement in mathematics in another subject. In addition, 

Fehintola, (2014); Bature and Atweh (2020) found that teachers’ instructional quality 

indices in teaching have a composite significant contribution on students’ academic 

performance in social science. 

4.3.6a Joint contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) to students’ interest in mathematics 

The findings of this study have disclosed that classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation, and individualisation) had significant joint contribution to students’ interest 

in mathematics. This finding points to the position of classroom climate indices on 

teaching and learning progresses. This finding supported that of Ezike, (2018) who 

found a composite contribution of classroom environment climate (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) to students’ interest in Chemistry. This indicates that there is 

statistically significant relationship between the independent variable and the dependent 

variable and their composite contribution is significant (Ezike, 2018). In the light of the 

present finding, it could be concluded that classroom climate indices of independent 

variables have a joint contribution on students’ interest to mathematics and these should 

be proactively taken care of during learning-teaching processes. 

Based on the students’ responses, teachers allowed them to express their 

opinions in the class, teacher moves around the classroom to talk with students which 
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help them to be actively involved in the learning process and this will contribute vale to 

the society, personal, and economic productivity. This implies that teachers don’t 

dominate any class discussion and the teachers give them opportunity to pursue their 

particular interest in mathematics class which help them (students) to have good success 

in their academic performance. 

4.3.6b Joint contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) to students’ achievement in mathematics 

The findings of this study have revealed that classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation, and individualisation) had no joint contribution to students’ achievement in 

mathematics. This finding contrast that of Matsayi et al. (2021) who found a significant 

composite contribution classroom climate (personalisation, involvement, students’ 

cohesiveness, satisfaction, task orientation, innovation, and individualisation) to 

students’ achievement in another subject. The finding did not also agree with that of 

Ekpo et al. (2009), that there is jointly significant contribution of classroom climate 

indices to students’ achievement in Social Studies. This implies that, all the classroom 

climate indices may or may not contribute to the students’ achievement to mathematics 

despite the fact that they are vital in the teaching and learning processes. This indicate 

that teachers need to continue to encourage each student who is having trouble with the 

subject, be friendly and teachers should have time to listen to students in the class which 

would help teachers to create and sustain better classroom climate. 

4.3.7a Relative contribution of teachers’ professional competences components 

(content and pedagogical knowledge) to students’ interest in mathematics    

It was discovered in this study that teachers’ content and pedagogical knowledge 

made significant relative contribution to students’ interest in mathematics. Teachers’ 

content and pedagogical knowledge are predictors of students’ interest in mathematics 

with teachers’ content knowledge of the subject matter taking the lead followed by 

teachers’ pedagogical knowledge. This is consistent with the findings of Anigbo and 

Idigo (2016) who found a relative influence between teachers’ content and pedagogical 

knowledge and students’ interest. The findings also corroborated that of Peiris, et al. 

(2022) who found a relative significant contribution of teachers’ professional 

competence component to students’ interest in English Language. This reveals that the 
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interest of the students is very crucial in the teaching and learning process in the 

mathematics classroom with regards to teachers’ content and pedagogical knowledge.  

In addition, Shulman and Shulman (2004) express the teachers’ content 

knowledge as the expert understanding of the subject knowledge base. While, teacher 

pedagogical knowledge involves all the intellectual knowledge necessary to create an 

active learning and teaching environment (Marzano and Toth, 2013; Bello et al., 2022). 

However, McConnell, et al. (2009) opine that teachers’ content knowledge of the subject 

matter and pedagogical knowledge enhance students interest in a subject and this 

contributed better value to students skill, ability and knowledge that they acquire in the 

classroom while studying mathematics which they bring into the workplace later in life 

and this is a concept for value creation within the organizational setting. This implies 

that, teacher needs to be knowledgeable about the subject's matter and pedagogical. 

Therefore, the success or failure in the process of teaching a particular concept lies in 

the knowledge of subject matter and pedagogical knowledge method adopted by the 

teacher and ability to guide the students to understand meaningfully the content of the 

knowledge. 

4.3.7b Relative contribution of teachers’ professional competence components 

(content and pedagogical knowledge) to students’ achievement in mathematics 

Teachers’ pedagogical knowledge according to the findings of this study made 

significant positive relative contribution to students’ achievement in mathematics while 

teachers’ content knowledge did not predict students’ achievement in mathematics. This 

finding is in accord with Kunter et al. (2013) who discovered that teachers’ pedagogical 

knowledge was linked to better learning support for students. Also, the finding is in line 

with that of Peiris et al. (2022), who indicated that teachers’ pedagogical knowledge 

competence component was relatively contributed to students’ achievement in English 

Language. 

However, the finding is not in agreement with that of Fehintola, (2014); 

Olasehinde-Williams et al. (2018), who found out a relative contribution of teachers’ 

content knowledge to students’ achievement in the subject while teachers’ pedagogical 

knowledge did not contribute significantly to the prediction. The study concluded that 

teachers’ content knowledge is the most potent contributor to academic performance of 

secondary school students. This shows that when a teacher communicates clearly and 

focuses on specifics, not just right and wrong in mathematics class, students would be 

engaged in the teaching-learning process and this would improve students’ performance 
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in the subject. It is also indicating that when teacher breaks the task down when students 

are struggling in the class, and draw their attention to an idea in order to mark its 

importance, student would determine to concentrate in the class and this would also help 

them in achieving a good success in mathematics. 

4.3.8a Relative contribution of teachers’ quality of instruction indices (lesson 

development, set induction, presentation of content, communication of content, 

questioning techniques, and classroom management) to students’ interest in 

mathematics 

Analyses of the relative contribution of teachers’ quality of instruction indices 

(lesson development, set induction, presentation of content, communication of content, 

questioning techniques, and classroom management) to students’ interest in 

mathematics revealed that, the whole factors (lesson development, set induction, 

presentation of content, communication of content, questioning techniques, and 

classroom management) were not significant to the prediction of students’ interest in 

mathematics. This means that, lesson development, set induction, presentation of 

content, communication of content, questioning techniques, and management had no 

relative significant contribution to students’ interest in mathematics. 

This indicate that if teacher gives quality instruction, the student may or may not 

have interest in the subject and when a teacher announces a new topic in the subject, 

students may or may not feel excited. This means that teacher need to put more effort to 

encourage and monitor students’ participation, allow wait-time to boost low-

performance students to answer questions, and this will help in stimulating students’ 

interest in the class which will inspire student to express their ideas. 

4.3.8b Relative contribution of teachers’ quality of instruction indices (lesson 

development, set induction, presentation of content, communication of content, 

questioning techniques, and classroom management) to students’ achievement in 

mathematics 

It was discovered in this study that set induction made significant relative 

contribution to students’ achievement in mathematics while lesson development, 

presentation of content, communication of content, questioning techniques, and class 

management are not predictors of students’ achievement in mathematics. However, they 

are essential factors. This finding supports that of Pinger, et al. (2018), who found that 

there are no statistically relative significant effects between the teachers’ lesson 
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development, presentation of content, communication of content, questioning 

techniques, and class management and students’ achievement. 

However, this result of the study is not in consonant with the findings of Gichuru 

and Ongus, (2016) who found a relative contribution between the teachers’ 

communication of content skills and students’ performance in mathematics. The finding 

is also in contrast with that of Fehintola, (2014), who found a significant positive relative 

contribution between teachers’ quality of instruction and students’ performance. Based 

on the observation carried out in the study, it was observed that most teachers start lesson 

on time, start from known to unknown and also communicate the focus of the lesson. 

With all this set induction to improve the students’ academic achievement, mathematics 

teachers also need to encourage students to express their ideas, evaluate lesson 

adequately, relate subject content to real-life situation and present content step by step. 

The ability of teacher to effectively engage the student in a learning procedure and be 

able to relay relevant knowledge is measured by the instructional quality of the teacher 

which on the way round improves students’ achievement. Also, Bouzid, (2020), asserted 

that secondary school students’ performance in mathematics is influenced by teachers’ 

quality of instruction. 

4.3.9a Relative contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) to students’ interest in mathematics 

Personalisation, students’ cohesiveness, satisfaction, task orientation and 

innovation according to the finding of this study made significant positive relative 

contributions to students’ interest in mathematics while involvement and 

individualisation did not significantly predict students’ interest in mathematics. 

Personalisation, students’ cohesiveness, satisfaction, task orientation and innovation are 

predictors of students’ interest to mathematics with satisfaction taking the lead followed 

by task orientation and personalisation, followed by innovation and then students’ 

cohesiveness, while involvement and individualisation are not predictors of students’ 

interest to mathematics though they are also important factors. This finding corroborated 

the findings of Ezike, (2018), who found that personalisation, students’ cohesiveness, 

satisfaction, task orientation and innovation) had a relative contribution which was 

statistically significant in senior secondary school Chemistry. 

However, according to Kampylis and Berki (2014), innovation is defined as the 

thinking that enables students to apply their imagination to generating ideas, questions 
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and to evaluating their own and their peers’ ideas, final products and processes. This 

shows that when a mathematics teacher shows a good knowledge and control over nearly 

all the classroom climate indices measured in this present study, students would actively 

participate in the teaching and learning process and this would improve students’ interest 

to mathematics. Based on the students’ response, their mathematics class was always 

interesting and they enjoy going to mathematics class. Also, their teachers use new and 

different ways of teaching once in a while and new activities for students in the class. 

4.3.9b Relative contribution of classroom climate indices (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) to students’ achievement in mathematics 

Analyses of the relative contribution of classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task orientation, 

innovation, and individualisation) revealed that, the whole factors (personalisation, 

involvement, students’ cohesiveness, satisfaction, task orientation, innovation, and 

individualisation) had no significant prediction to students’ achievement in 

mathematics. This means that, though personalisation, involvement, students’ 

cohesiveness, satisfaction, task orientation, innovation, and individualisation are 

important factors, they had no relative significant contribution to students’ achievement 

in the subject. This finding disagreed with that of Ezike, (2018), who found that 

classroom climate (personalisation, students’ cohesiveness, satisfaction, task orientation 

and innovation) had a relative significant contribution to academic achievement in 

Chemistry. 

Personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation, and individualisation are not predictors of students’ achievement 

in mathematics. This implies that classroom climate may or may not affect the students’ 

achievement in the subject. Classroom climate indices are major determiner of 

classroom behaviour and learning. Teacher needs to understand how to establish and 

maintain a good classroom climate as a basic in improving students’ achievement in 

mathematics. For teacher to promote a better classroom climate learning environment, 

this requires careful attention by the teachers in order to foster classroom teaching and 

learning and enable teachers to be effective with students in the classroom. 
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4.4 Summary of Findings 

The summary of findings are as follows: 

1. Teacher content knowledge have negative significant relationships with 

students’ interest in mathematics while teachers’ pedagogical knowledge has 

non-significant relationship with students’ interest in the subject. 

2. Teacher content knowledge have positive significant relationships with students’ 

interest in mathematics while teachers’ pedagogical knowledge has negative 

significant relationship with students’ achievement in the subject. 

3. All the teachers’ quality of instruction indices (lesson development, set 

induction, content presentation, content communication, questioning techniques, 

and class management) did not have significant relationship with students’ 

interest in mathematics. 

4. One (set induction) out of the six quality of instruction indices have negative 

significant relationships with students’ achievement in mathematics while lesson 

development, content presentation, content communication, questioning 

techniques, and class management did not have significant relationship with 

students’ achievement in mathematics. 

5. All the classroom climate indices (personalisation, involvement, students’ 

cohesiveness, satisfaction, task orientation, innovation, and individualisation) 

have positive significant relationship with students’ interest in mathematics.  

6. One (student’ satisfaction) out of the seven classroom climate indices has 

positive significant relationships with students’ achievement in mathematics 

while personalisation, involvement, students’ cohesiveness, task orientation, 

innovation, and individualisation did not have significant relationship with 

students’ achievement in mathematics. 

7. There was a significant joint contribution of the two teachers’ professional 

competence components (content and pedagogical knowledge) to the prediction 

of students’ interest in mathematics. 

8. There was a significant joint contribution of the two teachers’ professional 

competence components (content and pedagogical knowledge) to the prediction 

of students’ achievement in mathematics. 

9. There was no significant joint contribution of the teachers’ quality of instruction 

indices (lesson development, set induction, content presentation, content 
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communication, questioning techniques, and class management) to the 

prediction of students’ interest in mathematics. 

10. There was no significant joint contribution of the teachers’ quality of instruction 

indices (lesson development, set induction, content presentation, content 

communication, questioning techniques, and class management) to the 

prediction of students’ achievement in mathematics. 

11. There was a significant joint contribution of the seven classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation, and individualisation) to the prediction of students’ 

interest in mathematics. 

12. There was no significant joint contribution of the classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation, and individualisation) to the prediction of students’ 

achievement in mathematics. 

13. All the teachers’ professional competence components (content and pedagogical 

knowledge) have significant relative contribution to the prediction of students’ 

interest in mathematics.  

14. Teachers’ pedagogical knowledge out of the two teachers’ professional 

competence component has significant positive relative contribution to the 

prediction of students’ achievement in mathematics. 

15. There was no significant relative contribution of the teachers’ quality of 

instruction indices (lesson development, set induction, content presentation, 

content communication, questioning techniques, and class management) to the 

prediction of students’ interest in mathematics. 

16. One (set induction) out of the six teachers’ quality of instruction indices has 

relative significant contribution to the prediction of students’ achievement in 

mathematics. 

17. Five (personalisation, students’ cohesiveness, satisfaction, task orientation and 

innovation) out of the seven classroom climate indices have significant relative 

contributions to the prediction of students’ interest in mathematics. 

18. There was no significant relative contribution of the classroom climate indices 

(personalisation, involvement, students’ cohesiveness, satisfaction, task 

orientation, innovation, and individualisation) to the prediction of students’ 

achievement in mathematics. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

       This sect.i.on pre.sents th.e summary of the study, conclus.i.on and recomm.enda.t.i.ons 

ba.sed on th.e re.sults of th.e findings. 

5.1 Summary of the Study 

Th.e study examined t.e.ach.e.rs’ profe.ss.i.onal compet.ence component (cont.ent and 

pedag.ogical know.ledge), qu.ali.ty of instruct.i.on indice.s (le.sson d.evelopm.ent, set 

ind.uct.i.on, cont.ent pre.senta.t.i.on, cont.ent communica.t.i.on, qu.e.st.i.oning t.echniqu.e.s, and 

cla.ss managem.ent), and cla.ssro.om clima.t.e indice.s (pe.rsonalisa.t.i.on, invol.vem.ent, 

stud.ents' coh.e.s.ivene.ss, sa.t.isfact.i.on, ta.sk o.ri.enta.t.i.on, innova.t.i.on, and 

individ.u.alisa.t.i.on) a.s predicto.rs of secondary scho.ol stud.ents’ int.e.re.st and achi.evem.ent 

in ma.th.ema.t.ics in Iba.dan, Oyo Sta.t.e, Nige.ri.a. Th.e study wa.s d.elimi.t.ed to seni.o.r 

secondary scho.ol II stud.ents and th.e.ir ma.th.ema.t.ics t.e.ach.e.rs in twenty scho.ols (20) in 

Iba.dan m.etropolis, Oyo Sta.t.e. Th.e study answe.red nine re.se.arch qu.e.st.i.ons and decision 

were based on 0.05 level of s.ignificance. Th.e study a.dopt.ed co.rrela.t.i.onal re.se.arch 

d.e.s.ign. Th.e vari.able.s in th.e study includ.e: th.e ind.epend.ent vari.ables; t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence, qu.ali.ty of instruct.i.on and cla.ssro.om clima.t.e, whi.le th.e 

d.epend.ent vari.ables are stud.ents’ int.e.re.st and achi.evem.ent in ma.th.ema.t.ics.  

Th.e par.t.icipants in this study includ.ed all public secondary scho.ol II stud.ents in 

Iba.dan, a.s well a.s th.e.ir ma.th.ema.t.ics t.e.ach.e.rs select.ed from twenty secondary scho.ols. 

Th.e sample wa.s drawn from public secondary scho.ols in th.e fo.ur Oyo sta.t.e post primary 

t.e.aching se.rvice commiss.i.on zone.s in Iba.dan. One local g.ove.rnm.ent are.a wa.s chosen 

from e.ach zone us.ing a s.imple random sampling t.echniqu.e, making a total of fo.ur local 

g.ove.rnm.ent are.a.s. Five public secondary scho.ols we.re randomly select.ed from e.ach of 

th.e select.ed local g.ove.rnm.ent are.a.s. In e.ach of th.e select.ed scho.ols, s.ixty (60) SS II 

stud.ents we.re randomly select.ed from sci.ence, ar.t and comm.e.rci.al cla.sse.s (i.e. 20 

stud.ents from e.ach gro.up). Th.e ma.th.ema.t.ics t.e.ach.e.rs t.e.aching th.e select.ed stud.ents in 

e.ach scho.ol par.t.icipa.t.ed in th.e study. S.ix re.se.arch instrum.ents we.re used in this study. 

Da.ta collect.i.on proced.ure la.st.ed fo.r e.ight we.eks. Da.ta collect.ed we.re analysed us.ing 

Pe.arson Prod.uct Mom.ent Co.rrela.t.i.on (PPMC) and mult.iple regre.ss.i.on analys.is. 
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5.2 Conclusion 

Th.e study inve.st.iga.t.ed th.e influ.ence of t.e.ach.e.rs’ profe.ss.i.onal compet.ence 

components, qu.ali.ty of instruct.i.on indice.s, and cla.ssro.om clima.t.e indice.s on secondary 

scho.ol stud.ents’ int.e.re.st and achi.evem.ent in ma.th.ema.t.ics in Iba.dan, Oyo Sta.t.e, 

Nige.ri.a. Ba.sed on th.e findings in th.e study, i.t could be conclud.ed tha.t t.e.ach.e.rs' 

professional competences (content and pedagogical knowledge) and some cla.ssro.om 

clima.t.e indices (such a.s pe.rsonalisa.t.i.on, stud.ents' coh.e.s.ivene.ss, sa.t.isfact.i.on, ta.sk 

o.ri.enta.t.i.on and innova.t.i.on) influenced secondary school stud.ents' int.e.re.st in 

mathematics, while pedag.ogical know.ledge of the teachers’ professional competences 

component and set ind.uct.i.on of teachers’ quality of instruction improved their 

achievement in ma.th.ema.t.ics in Iba.dan. Mathematics teachers ought to pay attention on 

these factors (content and pedagogical knowledge, pe.rsonalisa.t.i.on, stud.ents' 

coh.e.s.ivene.ss, sa.t.isfact.i.on, ta.sk o.ri.enta.t.i.on, innova.t.i.on and set ind.uct.i.on) to improve 

students’ interest and achievement in mathematics. . Stud.ents' int.e.re.st in and succe.ss in 

ma.th.ema.t.ics wo.uld be hampe.red if t.e.ach.e.rs lacked th.e nece.ssary und.e.rstanding and 

applica.t.i.on of th.e.se factors. 

5.3 Recommendations   

Ba.sed on th.e findings from th.e study, th.e following recomm.enda.t.i.ons are ma.d.e: 

1. To t.e.ach all stud.ents acco.rding to today’s standard and improve th.e.ir 

pe.rfo.rmance.s, ma.th.ema.t.ics t.e.ach.e.rs ne.ed to have g.o.od ma.st.e.ry of th.e.ir 

content knowledge so th.ey can h.elp stud.ents, rela.t.e one id.e.a to anoth.e.r and 

a.ddre.ss misconcept.i.ons. 

2. To ensure stud.ent succe.ss in th.e subject, ma.th.ema.t.ics t.e.ach.e.rs sho.uld have th.e 

know.ledge of th.e vari.o.us pedag.ogical know.ledge and be able to use th.em to 

t.e.ach stud.ents so a.s to impar.t know.ledge. 

3. T.e.ach.e.rs, par.t.icularly ma.th.ema.t.ics t.e.ach.e.rs, ne.ed to improve on th.e.ir cont.ent 

and pedag.ogical know.ledge. Th.e.re is ne.ed to bring up-to-da.t.e th.e two 

components so a.s to be current in relevant info.rma.t.i.on. 

4. To ga.in stud.ents’ a.tt.ent.i.on, int.e.re.st and prepare th.em into a sta.t.e of re.a.dine.ss, 

ma.th.ema.t.ics t.e.ach.e.rs ne.ed to improve th.e.ir set ind.uct.i.on d.uring t.e.aching 

proce.ss. 

5. In o.rd.e.r to incre.a.se stud.ents’ int.e.re.st in and profici.ency in ma.th.ema.t.ics, 

ma.th.ema.t.ics t.e.ach.e.rs sho.uld enco.urage stud.ents to expre.ss th.e.ir id.e.a.s, use 
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ent.ire cla.ss t.im.e to t.e.ach effect.ively, st.imula.t.e stud.ents’ int.e.re.st and rela.t.e 

subject cont.ent to re.al-life s.i.tu.a.t.i.on.  

6. Th.e t.e.ach.e.rs ne.ed to spe.ak in a way tha.t th.e stud.ents und.e.rstand, communica.t.e 

subject cont.ent in precise and cle.ar t.e.rms, and moni.to.r stud.ents’ par.t.icipa.t.i.on 

so that it will influence students’ interest in mathematics.  

7. To enhance t.e.ach.e.rs’ qu.ali.ty of instruct.i.on in t.e.aching, t.e.ach.e.rs sho.uld take 

t.im.e to plan and carefully prepare th.e.ir le.ssons befo.re g.o.ing to th.e cla.ssro.om 

in o.rd.e.r to be able to handle succe.ssfully any problems tha.t may arise d.uring 

th.e pa.th of th.e le.sson. 

8. Mathematics teachers needs to pay more attention to the classroom climate 

indices such as students’ personalisation, cohesiveness and satisfaction, task 

orientation, innovation so that there will be a good relationship between the 

teacher and student. 

9. In th.e effo.r.t to strength.en t.e.aching-le.arning proce.sse.s among ma.th.ema.t.ics 

t.e.ach.e.rs in Iba.dan, th.e impact of t.e.ach.e.rs' profe.ss.i.onal compet.ence on stud.ents' 

int.e.re.st and achi.evem.ent ne.eds to be strength.ened and given prope.r 

cons.id.e.ra.t.i.on. 

10. Ed.uca.t.i.onal a.dministra.to.rs sho.uld fo.rmula.t.e m.e.ans to recognise and tackle 

we.akne.sse.s in t.e.ach.e.rs' cont.ent and pedag.ogical know. par.t.icularly 

ma.th.ema.t.ics t.e.ach.e.r. 

11. Ed.uca.t.i.onal office.rs sho.uld make provis.i.on fo.r ma.th.ema.t.ics t.e.ach.e.rs to upda.t.e 

th.e.ir cont.ent and pedag.ogical know.ledge thro.ugh seminars, confe.rence.s, 

wo.rkshops and in-se.rvice tra.inings. 

12. T.e.ach.e.rs’ cont.ent and pedag.ogical know.ledge sho.uld be cle.arly included on th.e 

plan of ed.uca.t.i.onal office.rs and policy-make.rs during training and re-training 

of mathematics teachers. 

13. Th.e.re sho.uld be a pe.ri.odic a.sse.ssm.ent of t.e.ach.e.rs’ cont.ent know.ledge of 

subject and pedag.ogical know.ledge by th.e relevant a.utho.ri.t.i.e.s (educational 

agenceies and policy makers). This wi.ll fo.rce t.e.ach.e.rs to d.elibe.ra.t.ely se.ek and 

acqu.ire relevant current know.ledge and ski.lls in th.e.ir are.a.s of speci.alisa.t.i.on. 

5.4 Educational Implications of the Study 

Th.e issu.e of incons.ist.ent stud.ent le.arning o.utcom.e.s in ma.th.ema.t.ics may not be 

re.sol.ved by just improving t.e.aching m.ethods and t.echniqu.e.s; ra.th.e.r, t.e.ach.e.rs’ 

profe.ss.i.onal compet.ence component (cont.ent and pedag.ogical know.ledge), set 
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ind.uct.i.on and som.e cla.ssro.om clima.t.e vari.able.s (pe.rsonalisa.t.i.on, stud.ents’ 

coh.e.s.ivene.ss, sa.t.isfact.i.on, ta.sk o.ri.enta.t.i.on, and innova.t.i.on) sho.uld also be taken into 

cons.id.e.ra.t.i.on to enhance stud.ents’ int.e.re.st and achi.evem.ent in th.e subject. 

T.e.ach.e.rs of ma.th.ema.t.ics sho.uld equips th.emsel.ve.s wi.th profe.ss.i.onal 

compet.ence, g.o.od set ind.uct.i.on, and a bett.e.r cla.ssro.om clima.t.e le.arning environm.ent 

in o.rd.e.r to influ.ence stud.ents' int.e.re.st in and succe.ss in ma.th.ema.t.ics. This wo.uld 

s.ignificantly incre.a.se th.e effect.ivene.ss of wha.t.eve.r instruct.i.onal stra.t.egi.e.s th.ey use to 

t.e.ach ma.th.ema.t.ics. 

Th.e re.sults of this inve.st.iga.t.i.on have d.emonstra.t.ed th.e ext.ent to which th.e 

t.e.ach.e.rs’ profe.ss.i.onal compet.ence components (cont.ent and pedag.ogical know.ledge), 

t.e.ach.e.rs’ qu.ali.ty of instruct.i.on indice.s (le.sson d.evelopm.ent, set ind.uct.i.on, 

pre.senta.t.i.on of cont.ent, communica.t.i.on of cont.ent, qu.e.st.i.oning t.echniqu.e.s, and cla.ss 

managem.ent) and cla.ssro.om clima.t.e indice.s (pe.rsonalisa.t.i.on, invol.vem.ent, stud.ents’ 

coh.e.s.ivene.ss, sa.t.isfact.i.on, ta.sk o.ri.enta.t.i.on, innova.t.i.on, and individ.u.alisa.t.i.on) 

influenced stud.ents’ int.e.re.st and achi.evem.ent in ma.th.ema.t.ics. 

This finding ha.s implica.t.i.ons fo.r future ma.th.ema.t.ics ed.uca.to.rs, ed.uca.t.i.onal 

psychologists, curriculum d.e.s.igne.rs, policy make.rs, re.se.arch.e.rs, a.s well a.s 

o.rganiza.t.i.ons tha.t ove.rse.e profe.ss.i.onals in th.e fi.eld and th.e g.ove.rnm.ent. In o.rd.e.r to 

s.ignificantly affect stud.ents' int.e.re.st in and accomplishm.ent in ma.th.ema.t.ics, th.e.se 

bodi.e.s sho.uld wo.rk hard to inco.rpo.ra.t.e stronge.r profe.ss.i.onal compet.ency components 

into th.e.ir impacts through training and re-training of mathematics. 

Th.e findings of this study highlight th.e nece.ss.i.ty fo.r ma.th.ema.t.ics t.e.ach.e.rs to 

have subject-ma.tt.e.r expe.r.t.ise and pedag.ogical know.ledge abi.li.t.i.e.s su.i.table fo.r th.e 

re.spons.ibi.li.t.i.e.s ah.e.a.d. A pos.i.t.ive a.tt.i.tud.e is nece.ssary to control and acclima.t.e one.self 

to th.e cont.ent know.ledge and pedag.ogical know.ledge abi.li.t.i.e.s requ.ired to t.e.ach well, 

a.s well a.s be.ing prepared to change and a.dapt to any changing circumstance in th.e 

cla.ssro.om. A.ddi.t.i.onally, wh.en cre.a.t.ing programm.e requ.irem.ents, t.e.ach.e.r tra.ining 

programm.e.s must cons.id.e.r th.e instructo.r's subject-ma.tt.e.r expe.r.t.ise and pedag.ogical 

und.e.rstanding. This is beca.use th.e.se facto.rs may h.elp to incre.a.se o.r d.ecre.a.se stud.ents' 

achi.evem.ent in and int.e.re.st in ma.th.ema.t.ics. 

To incre.a.se stud.ents' succe.ss in th.e subject, ma.th.ema.t.ics ed.uca.to.rs ne.ed to 

figure o.ut how to trace th.e.se vari.able.s. Th.e poss.ibi.li.ty of ma.th.ema.t.ics le.arning is in 

je.opardy if ma.th.ema.t.ics t.e.ach.e.rs lack th.e compet.ence and confid.ence in th.e.ir subject-

ma.tt.e.r know.ledge and pedag.ogical abi.li.t.i.e.s nece.ssary to d.evelop qu.ali.ty of instruct.i.on 
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ski.lls tha.t transla.t.e into effect.ive ma.th.ema.t.ics t.e.ach.e.rs. Fo.r this re.a.son, ed.uca.t.i.onal 

supe.rviso.ry bodi.e.s ne.ed to pay mo.re a.tt.ent.i.on to incre.a.s.ing and d.eveloping t.e.ach.e.rs' 

qu.ali.ty of instruct.i.on ski.lls tha.t are a.ssoci.a.t.ed wi.th bett.e.r t.e.aching of th.e subject. I.t is 

nece.ssary to incre.a.se awarene.ss and compreh.ens.i.on of th.e many rela.t.i.onships among 

vari.able.s tha.t can predict stud.ents' aca.d.emic int.e.re.st in and succe.ss in ma.th.ema.t.ics 

le.arning. 

T.e.ach.e.rs of ma.th.ema.t.ics must be mindful of how th.e.ir pedag.ogical ski.lls and 

subject-ma.tt.e.r expe.r.t.ise are displayed thro.ugho.ut t.e.aching-le.arning act.ivi.t.i.e.s. 

T.e.ach.e.rs of ma.th.ema.t.ics sho.uld be tra.ined to act in th.e.se s.i.tu.a.t.i.ons wi.th g.o.od 

enthus.i.a.sm fo.r th.e subject's cont.ent and pedag.ogical implem.enta.t.i.on, a.s do.ing so 

wo.uld improve stud.ents' ma.th.ema.t.ical compet.enci.e.s and a t.e.ach.e.r lacking in th.e.se 

wo.uld gre.a.tly harm th.e subject's t.e.aching and le.arning. Th.e.refo.re, i.t is e.ssent.i.al tha.t 

ed.uca.t.i.onal supe.rviso.ry a.utho.ri.t.i.e.s cons.id.e.r both th.e subject ma.tt.e.r and pedag.ogical 

compet.ence in th.e t.e.aching of th.e ma.th.ema.t.ics wh.en employing ma.th.ema.t.ics t.e.ach.e.rs.  

   A.t secondary scho.ol level, this o.ught to be th.e no.rm. This sugge.sts tha.t befo.re 

th.ey are given th.e ta.sks to t.e.ach, ma.th.ema.t.ics t.e.ach.e.rs sho.uld be profici.ent in th.e 

subject's cont.ent and pedag.ogically prepared; having suffici.ent acceptable know.ledge 

of th.e.se vari.able.s. To provid.e stud.ents wi.th mo.re to.ols and to incre.a.se th.e.ir 

achi.evem.ent in ma.th.ema.t.ics a.s well a.s th.e.ir int.e.re.st in le.arning th.e subject, i.t is cruci.al 

tha.t ma.th.ema.t.ics t.e.ach.e.rs have acce.ss to e.ssent.i.al t.e.ach.e.r prepara.t.i.on programm.e.s, 

in-se.rvice tra.ining, and suffici.ent profe.ss.i.onal d.evelopm.ent oppo.r.tuni.t.i.e.s. To sa.t.isfy 

th.e ne.eds of e.ach stud.ent, subject-cont.ent know.ledge and pedag.ogical cons.id.e.ra.t.i.ons 

must be taken into acco.unt. Ma.th.ema.t.ics ed.uca.to.rs can be pro.act.ive in e.stablishing a 

bett.e.r fi.t fo.r e.ach stud.ent by accept.ing know.ledge of th.e subject ma.tt.e.r and 

pedag.ogical profi.le.s. 

   A qu.alifi.ed t.e.ach.e.r wi.th expe.ri.ence in providing g.o.od set ind.uct.i.on sho.uld be in 

charge of th.e stud.ents star.t.ing in secondary scho.ol in o.rd.e.r to gu.arant.e.e high aca.d.emic 

achi.evem.ent and int.e.re.st. If th.e.se things we.re done, th.ey wo.uld s.ignificantly improve 

stud.ents' enthus.i.a.sm in le.arning; bo.ost th.e.ir aca.d.emic achi.evem.ent, and lowe.r 

examina.t.i.on miscond.uct in na.t.i.onal public exams like NECO and WA.SSC. 
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5.5 Contributions of the Study to the Body of Knowledge 

Th.e re.se.arch ha.s ma.d.e th.e following contribut.i.ons to th.e body of know.ledge: 

1. Th.e study ha.s e.stablish.ed tha.t t.e.ach.e.rs’ cont.ent know.ledge of subject ma.tt.e.r 

and cla.ssro.om clima.t.e psychological le.arning environm.ent influ.enced stud.ents' 

levels of int.e.re.st in ma.th.ema.t.ics. 

2. Th.e study ha.s e.stablish.ed tha.t t.e.ach.e.rs’ pedag.ogical know.ledge influ.enced 

 stud.ents' achi.evem.ent in ma.th.ema.t.ics. 

3. I.t wa.s also e.stablish.ed tha.t cla.ssro.om clima.t.e influ.enced stud.ents' achi.evem.ent 

in ma.th.ema.t.ics. 

4. The study has affirmed that pedag.ogical know.ledge contribut.ed to stud.ents’ 

achi.evem.ent in ma.th.ema.t.ics. 

5. Th.e study ha.s fo.und tha.t pe.rsonalisa.t.i.on, stud.ents' coh.e.s.ivene.ss, sa.t.isfact.i.on, 

ta.sk o.ri.enta.t.i.on and innova.t.i.on contribut.ed to stud.ents’ int.e.re.st in 

Ma.th.ema.t.ics. 

6. The study has affirmed that set ind.uct.i.on influ.enced stud.ents’ achi.evem.ent in 

ma.th.ema.t.ics. 

7. Th.e study ha.s ma.d.e a s.ignificant contribut.i.on to know.ledge by providing 

empirical da.ta fo.r la.t.e.r re.se.arch.e.rs in th.e fi.elds of ma.th.ema.t.ics ed.uca.t.i.on and 

oth.e.r closely connect.ed to sci.ence.s. 

5.6 Suggestion for Further Studies 

A.ddi.t.i.onal re.se.arch wa.s sugge.st.ed in th.e following are.a.s: 

1. S.ince this study wa.s cond.uct.ed in one of th.e co.untry's sta.t.e.s wi.thin a 

ge.opoli.t.ical zone, i.t sho.uld be repe.a.t.ed in mo.re sta.t.e.s ins.id.e a.ddi.t.i.onal 

ge.opoli.t.ical zone.s. 

2. Oth.e.r vari.able.s tha.t we.re not taken into acco.unt in this inve.st.iga.t.i.on, such a.s 

scho.ol loca.t.i.on and circumstance.s, t.e.ach.e.r gend.e.r, ye.ar of expe.ri.ence, and 

qu.alifica.t.i.ons, co.uld also be includ.ed in th.e study. 

3. Th.e study might be repe.a.t.ed in oth.e.r fi.elds of sci.ence. 

4. This study might be repe.a.t.ed wi.th a.ddi.t.i.onal par.t.icipants and mo.re public 

secondary scho.ols. 

5. Finally, in the study carri.ed o.ut to enhance stud.ents' le.arning o.utcom.e.s in 

ma.th.ema.t.ics, th.e ind.epend.ent facto.rs of this study may be used a.s mod.e.ra.to.rs. 
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APPENDICES 

 APPENDIX I 

 UNIVERSITY OF IBADAN, IBADAN 
FACULTY OF EDUCATION 

DEPARTMENT OF SCIENCE AND TECHNOLOGY EDUCATION 

Teacher Content Knowledge Test (TCKT) 

Instruction: Answe.r all qu.e.st.i.ons      Time: 30 minut.e.s 

1. (a)  Sol.ve 
2(1−5𝑥)

3
 - 

4(1−3𝑥)

7
  = 12 

(b) y α 
𝑥

𝑧
 , y = 24, wh.en x = 16 and z = 3 

i. find th.e rela.t.i.onship betwe.en x, y and z 

ii. find x wh.en y = 36 and z = 9  

2.  (a) Sol.ve th.e s.imultane.o.us equ.a.t.i.on 

3x + 2y = 5 

4x – 5y = 22 

(b) S.implify  √2 + 
2

√2
 - 

3

√8
  

3. (a) Th.e following shows th.e distribut.i.on of t.e.st sco.re.s in a cla.ss. 

Sco.re 1 2 3 4 5 7 8 9 10 

No  1 1 5 3 K2+1  6 2 3 4 

If th.e m.e.an sco.re of th.e cla.ss is 6, find th.e: 

(i) Valu.e of K  

(ii) M.edi.an sco.re 

(b) Th.e probabi.li.ty tha.t Yinka, Pelumi and Dami wi.ll pa.ss an examina.t.i.on are: 

2

3
, 

5

8
, and 

3

4
, re.spect.ively. Find th.e probabi.li.ty tha.t (a) th.e thre.e (b) none of 

th.em (c) Yinka and Pelumi only wi.ll pa.ss th.e examina.t.i.on 

4. (a) S.implify 
1

2
log10 25  - 2log10 3 + log10 18 

(b) Th.e 1st and 54th t.e.rms of an ari.thm.et.ic progre.ss.i.on are 7 and 166 

re.spect.ively. Find th.e common diffe.rence of th.e A.P.  

5. (a) Find th.e equ.a.t.i.on of a stra.ight line whose gra.di.ent is 
1

4
  and pa.sse.s thro.ugh 

th.e po.int (2,-6). 

(b) Calcula.t.e th.e length of an arc which subt.ends an angle 90 ̊a.t th.e centre of a 

circle of ra.di.us 14cm. Take π = 
22

7
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                            APPENDIX II 
Marking Guide for Teacher Content Knowledge Test (TCKT) 

 

1. (a)       
2(1−5𝑥)

3
 - 

4(1−3𝑥)

7
  = 12 

Multiply through by the LC.M of 21  

 21 x  
2(1−5𝑥)

3
 – 21 x  

4(1−3𝑥)

7
 = 21 x 12 

   7 x 2(1-5x) – 3x4(1-3x) = 21 x 12 

         14(1-5x) – 12(1-3x) = 252 

         14 – 70x – 12 + 36x = 252 

         36x – 70x = 252 + 12 – 14 

                 -34x = 250  

              x = 
−250

34
 

   x = -7 
12

34
   or -7 

6

17
 

(b) (i)    y α 
𝑥

𝑧
    ;      y = 

𝑘𝑥

𝑧
      ;   24 = 

𝑘 𝑋 16

3
 

      16k = 3 x 24     ;     16k = 72  

      k = 
72

16
        ;      k = 4.5 

(ii)  y = 
4.5𝑥

𝑧
     ; 36 = 

4.5𝑥

9
  

                        Cross multiply 

 
4.5𝑥

4.5
 = 

36 𝑋 9

4.5
 

                          x = 
36𝑋9

4.5
  = 72 

2. (a)   3x + 2y = 5  ----------(i) 

        4x – 5y = 22 --------- (ii) 

Multiply equation (i) by 5 and equation (ii) by 2 

5(3x + 2y = 5) = 15x + 10y = 25 -------(iii) 

2(4x – 5y = 22) = 8x – 10y = 44 ------- (iv) 

Add equation (iii) and (iv) 

15x + 8x + 10y – 10y = 25 + 44 

23x = 69 

  x = 
69

23
 

   x = 3 
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Substitute for x into equation (ii) 

3x + 2y = 5 

3(3) + 2y = 5 

9 + 2y = 5 

2y = 5 – 9 

2𝑦

2
 = 

−4

2
 

y = -2 

(b) √2 + 
2

√2
 - 

3

√8
          ;      √2 + 

2

√2
 - 

3

√4𝑋2
  

√2 + 
2

√2
 - 

3

2√2
        ;     

4+4−3

2√2
  = 

5

2√2
 

5

2√2
  x 

√2

√2
   =  

10√2

4 𝑋 2
 = 

5√2

4
 

3.  

X  F F(x) 

1 1 1 

2 1 2 

3 5 15 

4 3 12 

5 K2 + 1 5(K2 + 1) 

7 6 42 

8 2 16 

9 3 27 

10 4 40 

Total: 25 + K2 + 1 155 + 5(K2 +1) 

 

(i) Mean = 
∑ 𝑓𝑥

∑ 𝑓
       ;      6 = 

155 + 5(K² + 1)

25 + K² + 1
       ;    6 = 

155 + 5K² + 5

26 + K² 
 

6 = 
160 + 5K²  

26 + K² 
           Cross multiply 

6(26 +  K2) = 160 + 5K2  

156 + 6K2 = 160 + 5K2 

6K2 - 5K2 = 160 – 156 

         K2 = 4 
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 K = √4      ;    K = 2 

(ii) Median = 5 

(b) Pr (Yinka will pass) = 
2

3
   ;  Pr (Yinka will not pass) =1 -  

2

3
   = 

1

3
 

Pr (Pelumi will pass) =  
5

8
 ;  Pr (Pelumi will not pass) = 1 - 

5

8
 = 

3

8
 

Pr (Damilola will pass) =  
3

4
 ;  Pr (Damilola will not pass) = 1 - 

3

4
 = 

1

4
 

(i) Pr (the three will pass) = Pr ( Y ∩ P ∩ D) = 
2

3
 x  

5

8
  x  

3

4
 =  

5

20
  

(ii) Pr (none will pass) = Pr ( Yc ∩ Pc ∩ Dc) = 
1

3
 x  

3

8
  x  

1

4
 = 

1

32
  

(iii)  Pr (Yinka and Pelumi will pass) + Pr (Damilola will not pass) 

Pr (Y ∩ P) + Pr ( Dc) 

= 
2

3
 x  

5

8
  + 

1

4
 

 
5

12
 + 

1

4
  = 

8

12
  = 

2

3
 

4.  (a)   
1

2
log10 25  - 2log10 3 + log10 18 

1

2
log10 5

2 - 2log10 3 + log10 2 x 32 

1

2
 x 2 log10 5 - 2log10 3 + log10 2 + log10 3

2 

log10 5 - 2log10 3 + log10 2 + 2log10 3 

log10 5 + log10 2 + 2log10 3- 2log10 3 

log10 5 + log10 2 

log 5x2 = log 10 = 1              

                 (b) Tn = a + (n-1)d 

T54 = 7 +(54-1)d = 166 

7 + 53d = 166 

53d = 166 – 7 

53d = 159 

d = 
159

53
  ,     d = 3,   the common difference of the A.P is 3 

5. (a)   Gradient = 
1

4
 , x = 2, y = 6 

𝛾 −  𝛾1 = m(x – x1) 

𝛾 – (-6) = 
1

4
 (x-2) 

𝛾 + 6 =  
1

4
 (x-2) 

4(𝛾+ 6) = (x-2) 
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4𝛾 + 24 = x – 2 

4𝛾 + 24 + 2 = x 

4𝛾 + 26 = x 

x - 4𝛾 – 26 = 0 

(b)   length of an arc 

𝜃

360
 x 2𝜋𝑟 

90

360
  x 2 x 

22

7
 x 14 

= 22cm 
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APPENDIX III 

UNIVERSITY OF IBADAN, IBADAN 
FACULTY OF EDUCATION 

DEPARTMENT OF SCIENCE AND TECHNOLOGY EDUCATION 

Teacher Pedagogical Knowledge Observation Scale (TPKOS) 

SECTION A 

Loca.t.i.on: Iba.dan zone 1        Iba.dan zone 2         Iba.dan zone 3        Iba.dan zone 4       

Scho.ol cod.e: ………………… ………………………………….. 

SECTION B 

Instruction: To be ra.t.ed acco.rding to d.egre.e of occurrence: 

1= Po.o.r, 2= Fa.ir, 3= G.o.od, 4= Ve.ry G.o.od, 5= Excellent 

S/N Pedagogical knowledge: Mathematics teacher: 1 2 3 4 5 

1 Communica.t.e.s cle.arly wha.t stud.ents did co.rrectly.      

2 Focuse.s on specifics, not just right and wrong in ma.th.ema.t.ics 

cla.ss  

     

3 Draws stud.ents’ a.tt.ent.i.on to an id.e.a in o.rd.e.r to mark i.ts 

impo.r.tance  

     

4 Bre.aks th.e ta.sk down wh.en stud.ents are struggling in ma.th.ema.t.ics 

cla.ss 

     

5 Reminds stud.ents of a rule to use in ma.th.ema.t.ics cla.ss.      

6 Allows t.im.e fo.r stud.ents to proce.ss and do.e.sn’t imm.edi.a.t.ely give 

th.e answe.r. 

     

7 Allows stud.ents t.im.e to engage in ta.sks d.uring ma.th.ema.t.ics cla.ss      

8 Move.s on wh.en most stud.ents have ma.st.e.red ta.sk in ma.th.ema.t.ics 

cla.ss. 

     

9 Revi.ews id.e.a.s previ.o.usly le.arned      

10 Turns re.spons.ibi.li.ty back to stud.ents fo.r thinking thro.ugh and 

figuring o.ut id.e.a.s. 
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APPENDIX IV 

UNIVERSITY OF IBADAN, IBADAN 
FACULTY OF EDUCATION 

DEPARTMENT OF SCIENCE AND TECHNOLOGY EDUCATION 

Teacher Quality of Instruction Observation Scale (TQIOS) 

Section C: 

Loca.t.i.on: Iba.dan zone 1        Iba.dan zone 2         Iba.dan zone 3        Iba.dan zone 4           

T.e.ach.e.r Qu.alifica.t.i.on: NCE       HND       B.Ed./B.Sc.       M.Ed./M.Sc.      Ph.D.        

T.e.aching Expe.ri.ence: 1-5 ye.ars          6-10 ye.ars            11 ye.ars and Above                      

Scho.ol cod.e: ……………………………………………..              

Topic: ……………………………….. 

T.im.e Star.t.ed: ………………………   T.im.e Stopped: …………………………… 

Da.t.e of obse.rva.t.i.on: ……………………… T.e.rm: 1st        2nd          3rd           

Section D: T.e.ach.e.rs’ Qu.ali.ty of Instruct.i.on Obse.rva.t.i.on Scale (TQI.OS) 

(To be ra.t.ed acco.rding to d.egre.e of occurrence) 

 
S/N Behaviour Ra.t.ing 

A Lesson Development 1 2 3 4 5 

1 Le.sson is ba.sed on th.e le.sson not.e      

2 Ext.ent of use of lecture m.ethod      

3 Use.s a vari.ety of t.e.aching m.ethods diffe.rent from lecture      

4 Give.s specific fe.edback      

5 Provid.e.s alt.e.rna.t.ive act.ivi.t.i.e.s to suppo.r.t individ.u.al diffe.rence.s      

6 Enco.urage.s stud.ents to expre.ss th.e.ir id.e.a.s      

7 Tre.a.ts eve.ry stud.ent wi.th re.spect      

8 Evalu.a.t.e.s le.sson a.d.equ.a.t.ely      

9 Provid.e.s summary of le.sson       

10 Use.s ent.ire cla.ss t.im.e to effect.ively t.e.ach       

11 Gra.d.e’s a.ss.ignm.ents in g.o.od t.im.e      

B Set induction       

12 Le.sson star.ts on t.im.e      

13 Star.ts le.sson from known to unknown      

14 Communica.t.e th.e focus of th.e le.sson      

15 St.imula.t.e.s le.arne.rs’ int.e.re.st      

C Presentation of Content      

16 D.emonstra.t.i.on of know.ledge of cont.ent      

17 Rela.t.e.s subject cont.ent to re.al-life s.i.tu.a.t.i.on      

18 Exhibi.ts a ke.en int.e.re.st in th.e subject ma.tt.e.r      

D Communication of content      

19 Spe.aks flu.ent English      

20 Spe.aks in a way tha.t th.e stud.ents und.e.rstand      

21 Communica.t.e.s subject cont.ent in precise and cle.ar t.e.rms      

22 Pre.sents cont.ent st.ep by st.ep manne.r      

23 S.ignals impo.r.tant po.ints in th.e le.sson      

E Questioning Techniques       

25 Frequ.ency of use of qu.e.st.i.ons      

26 Frequ.ency of use of recall qu.e.st.i.ons      

27 Frequ.ency of use of High.e.r level qu.e.st.i.ons      

28 Qu.ant.i.ty of evalu.a.t.i.on qu.e.st.i.ons are a.d.equ.a.t.e      

F Class Management      

29 Pra.ise’s stud.ent’s pe.rfo.rmance       

30 Provid.e.s cu.e.s to st.imula.t.e co.rrect re.sponse      

31 Moni.to.r’s stud.ent’s par.t.icipa.t.i.on      

32 Cri.t.icise.s stud.ents’ utt.e.rance.s tha.t make stud.ents fe.el ba.d      

33 Allow wa.i.t-t.im.e to enco.urage low-pe.rfo.rmance stud.ents to answe.r 

qu.e.st.i.ons 
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34 Enco.urage.s stud.ent’s par.t.icipa.t.i.on      

 

S.igna.ture: ………………………                                       Da.t.e: ……………………… 
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APPENDIX V 

Classroom Climate Inventory (CCI) 

Dear Students, 

This is not an examina.t.i.on o.r aca.d.emic t.e.st. H.ence fe.el relaxed in answe.ring 

th.e.se qu.e.st.i.ons. Yo.ur answe.rs wi.ll be kept confid.ent.i.al. Th.e.refo.re, be HONE.ST and 

FRE.E in giving yo.ur answe.rs. Yo.u are kindly requ.e.st.ed to par.t.icipa.t.e by giving yo.ur 

be.st opini.on and wo.uld be used fo.r re.se.arch purpose only. Please respond to all the 

items. 

Thank yo.u. 

SECTION A:  D.emographic info.rma.t.i.on 

1. Scho.ol cod.e: …….. 
2. Gend.e.r: Male (    )  Female (    ) 

SECTIN B: Ma.th.ema.t.ics Cla.ssro.om Clima.t.e Invento.ry (MCCI) 

Ple.a.se cho.ose th.e opt.i.on tha.t is most appropri.a.t.e wi.th a t.ick. 

In o.rd.e.r to bett.e.r und.e.rstand wha.t yo.u think and fe.el abo.ut yo.ur ma.th.ema.t.ics t.e.ach.e.r, 

ple.a.se re.spond to e.ach of th.e following sta.t.em.ents wi.th a t.ick (√ ) on a scale of 4= 

Strongly Agre.e, 3= Agre.e, 2= Disagre.e and 1= Strongly disagre.e. 
S/N ITEM RESPONCES 

4 3 2 1 

Personalisation: My ma.th.ema.t.ics t.e.ach.e.r:     

1 Cons.id.e.rs stud.ents' fe.elings.     

2 Talks individ.u.ally wi.th stud.ents.     

3 Is unfri.endly and uncaring toward stud.ents.     

4 H.elps e.ach stud.ent who is having tro.uble wi.th th.e wo.rk.     

5 Move.s aro.und th.e cla.ssro.om to talk wi.th stud.ents.     

Involvement:    

1 My ma.th.ema.t.ics t.e.ach.e.r talks ra.th.e.r than list.ens.     

2 Stud.ents expre.ss th.e.ir opini.ons in ma.th.ema.t.ics cla.ss.     

3 My ma.th.ema.t.ics t.e.ach.e.r domina.t.e.s cla.ss discuss.i.ons.     

4 Stud.ents in ma.th.ema.t.ics cla.ss pay a.tt.ent.i.on to wha.t oth.e.rs are saying.     

5 Stud.ents pre.sent th.e.ir ma.th.ema.t.ics wo.rk to th.e cla.ss.     

Student Cohesiveness       

1 My ma.th.ema.t.ics cla.ss is ma.d.e up of individ.u.als who don't know e.ach 

oth.e.r well. 

    

2 I do not have int.e.re.st to know oth.e.r stud.ents in ma.th.ema.t.ics cla.ss     

3 I love oth.e.r stud.ents in ma.th.ema.t.ics cla.ss.     

4 I don't have chance to know oth.e.r stud.ents in ma.th.ema.t.ics cla.ss.     

5 I know all stud.ents in ma.th.ema.t.ics cla.ss     

Satisfaction        

1 Ma.th.ema.t.ics cla.ss is int.e.re.st.ing.     

2 I am not sa.t.isfi.ed wi.th wha.t is done in ma.th cla.ss.     

3 I enj.oy g.o.ing to ma.th cla.ss.     

4 Ma.th.ema.t.ics cla.ss is a wa.st.e of t.im.e.     

5 Ma.th.ema.t.ics cla.sse.s are bo.ring.     

Task Orientation      

1 I know exactly wha.t ha.s to be done in ma.th.ema.t.ics cla.ss.     

2 My ma.th.ema.t.ics cla.ss star.ts on t.im.e.     

3 My gro.up in ma.th.ema.t.ics cla.ss gets distract.ed inst.e.a.d of st.icking to th.e 

po.int. 

    

4 Ma.th.ema.t.ics cla.ss always diso.rganized.     

5 Ma.th.ema.t.ics a.ss.ignm.ents are cle.ar and I know wha.t to do.     

Innovation            

1 New id.e.a.s are occa.s.i.onally tri.ed o.ut in ma.th.ema.t.ics cla.ss     

2 New and diffe.rent ways of t.e.aching are once in a whi.le used in 

ma.th.ema.t.ics cla.ss. 
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3 My ma.th.ema.t.ics t.e.ach.e.r used new act.ivi.t.i.e.s fo.r stud.ents in ma.th.ema.t.ics 

cla.ss. 

    

4 Stud.ents do th.e sam.e type of act.ivi.t.i.e.s eve.ry cla.ss.     

5 My ma.th.ema.t.ics t.e.ach.e.r oft.en thinks of unusu.al cla.ss act.ivi.t.i.e.s.     

Individualisation             

1 All stud.ents in ma.th.ema.t.ics cla.ss are expect.ed to do th.e sam.e example, 

in th.e sam.e way and sam.e t.im.e. 

    

2 T.e.aching m.ethods allow m.e to proce.ed a.t my own pace.     

3 Th.e.re is oppo.r.tuni.ty fo.r m.e to pursu.e my par.t.icular int.e.re.st in 

ma.th.ema.t.ics cla.ss. 

    

4 My ma.th.ema.t.ics t.e.ach.e.r d.ecid.e.s wha.t wi.ll be done in o.ur ma.th.ema.t.ics 

cla.ss. 

    

5 My ma.th.ema.t.ics t.e.ach.e.r allowed m.e to cho.ose act.ivi.t.i.e.s and how I wi.ll 

wo.rk i.t o.ut. 
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APENDIX VI 

Students’ Interest in Mathematics Questionnaire (SIMQ) 
SECTION C:  

Instructions: Eve.ry sta.t.em.ent ha.s two opt.i.ons; yo.u are to d.ecid.e carefully wh.eth.e.r:  

Strongly agre.e = 4, agre.e =3, disagre.e =2 and strongly disagre.e =1. 
S/N ITEMS 4 3 2 1 
1 Ma.th.ema.t.ics is int.e.re.st.ing     
2 I like ma.th.ema.t.ics     
3 Ma.th.ema.t.ics is fun     
4 Ma.th.ema.t.ics is bo.ring     
5 I want to le.arn mo.re abo.ut ma.th.ema.t.ics     
6 I ha.t.e ma.th.ema.t.ics     
7 Le.arning abo.ut ma.th.ema.t.ics is impo.r.tant     
8 Le.arning abo.ut ma.th.ema.t.ics is h.elpful     
9 Le.arning abo.ut ma.th.ema.t.ics is a wa.st.e of t.im.e     
10 Ma.th.ema.t.ics is hard fo.r m.e     
11 I fe.el exci.t.ed wh.en a new ma.th.ema.t.ics topic is anno.unced     
12 I answe.r lots of qu.e.st.i.ons in my ma.th.ema.t.ics cla.ss     
13 I get distract.ed e.a.s.i.ly d.uring ma.th.ema.t.ics cla.ss     

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 
 

223 

APPENDIX VII 

Mathematics Achievement Test 

Instruction: Answe.r all qu.e.st.i.ons      Time: 25 mins. 

E.ach qu.e.st.i.on ha.s fo.ur lett.e.rs A – D cho.ose th.e right opt.i.on and wri.t.e th.e lett.e.r 

down. 

1. S.implify 2 ½ + 11/3  of 1 5/6 – 1/3 

A. 5 ¾   B. 4 1/2 C. 3 3/2 D. 2 ¾  

2. If 3 t.im.e.s a ce.r.ta.in numbe.r is subtract.ed from twice th.e squ.are of th.e numbe.r, th.e 

re.sult is 5. Wha.t are th.e poss.ible valu.e.s of th.e numbe.r?  

A. -5,-1 B. -1,2 ½ C. -1,-2 ½ D. 5,-1 

3. If 27x = 9y , find th.e valu.e of x /y 

A. 1/3 B. 2/3 C. 3 D. 1 1/2  

4. If log 2 = 0.301, wha.t is log 64? 

A. 1.506 B. 1.606 C. 1.706 D. 1.806 

5. Th.e da.ta below shows th.e sco.re.s of a set of stud.ents in a ma.th.ema.t.ics t.e.st. If x is th.e 

mod.e and y is th.e m.edi.an find (x, y)  

Marks 4 5 6 7 8 

Frequ.ency  9 9 8 6 2 

A. (6,5) B. (5,6) C. (8,9) D. (5,5)  

6. From th.e Venn di.agram below, find th.e valu.e of x 

 

                                                                      Ɛ = 8x 

 

 

 

A. 1 B. 2 C. 3 D. 4 

7. Th.e probabi.li.ty tha.t Dokun, Yinka, and Wa.s.i.u fa.i.l a t.e.st are ¼, 1/5, and 1/6, 

re.spect.ively. Find th.e probabi.li.ty tha.t all th.e boys pa.ss th.e t.e.st  

A. 1/3 B. 1/6 C. ½ D. 7/30   

8. Find th.e 7th t.e.rm of th.e ge.om.etric progre.ss.i.on 4,12,36 . . . 

A. 2916 B. 1458 C. 729 D. 365 

9. If log9 x = 1.5, find x 

A. 36 B. 13.5 C. 24.5 D. 27 

10. S.implify 125-2/3 X 15 

A. 1/25 B. 3/5 C. 1/5 D. 3/25  

      P                                      Q 

 

 

                                                        2 

x      5x-2 3x-1                                                   

                 

x x 
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11. Facto.rize (25y2 – 4) 

A. (2y – 5)(5y + 2) B. (5y – 2)(5y + 2) C. (5y – 2)(5y - 2) D. (5y – 2)(2 + 5y) 

12. Construct a qu.a.dra.t.ic equ.a.t.i.on whose ro.ots are -  
1/2   and 21/2      

A. 4x2 + 8x – 5 = 0 B. 4x2 – 8x – 5 = 0  C. 4x2 – 8x + 5 = 0 D. 4x2 – 8x = 0 

13. If 4m = 1/64, find th.e valu.e of 2m2
  

A. 16 B. 32 C. – 18 D. 18  

14. Evalu.a.t.e log10 45 + log10 9
-1 – log10 2

-1 wi.tho.ut us.ing table. 

A. 1 B. 2 C. 10 D. 5 

15. If log2 16 = 4x – 1, wha.t is th.e valu.e of x?  

A. 4/5  B. 5/4  C. 4/3  D. 3/4  

16. Calcula.t.e th.e vari.ance of th.e following set of numbe.rs below: 5, 11, 13, 14, 17 

A. 8.0 B. 16.0 C. 10.3 D. 7.3 

17. If P = {Prim.e facto.rs of 210} and Q = {Prim.e numbe.rs le.ss than 10}, find PՈQ 

A. {2,3,5} B. {2,3,5,7} C. {1,2,3} D. {1,3,5,7} 

18. A ba.sket conta.ins 50 eggs, 15 of th.em are ba.d. If an egg is taken o.ut, find th.e 

probabi.li.ty tha.t i.t is g.o.od. 

A. 17/20  B. 1/10  C. 7/10  D. 10/7  

19. Find y in th.e figure below: 

 

 

                     6y0 

 

  

                                 1280                        

                                                               2y0 

A. 160 B. 320 C. 960 D. 210      

20. Th.e be.aring of a po.int A from a po.int B is 0420. Calcula.t.e th.e be.aring of B from A 

A. 1380 B. 2220 C. 2280 D. 48 
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APPENDIX VIII 

Mathematics Achievement Test (MAT)  

Answer sheet 

Nam.e of Scho.ol: ……………………………………………………………. 

Instructions: Kindly t.ick th.e co.rrect opt.i.on from lett.e.rs A - D. 

s/

n 

A B C D  s/

n 

A B C D  s/

n 

A B C D  s/

n 

A B C D 

1     6     11     16     

2     7     12     17     

3     8     13     18     

4     9     14     19     

5     10     15     20     
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APPENDIX XI 

Key to Mathematics Achievement Test (MAT) 

 

1. B                                   11. B 

2. B                                   12. B 

3. B                                   13. D 

4. D                                   14. A 

5. B                                   15. B 

6. A                                   16. B 

7. C                                   17. B 

8. A                                   18. C 

9. D                                   19. A 

10. A                                   20. B 

 

 


