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  Abstract 

This paper is about the pedagogical beliefs of secondary school mathematics teachers and their effect on 

students’ achievement. Secondary education is important as it imprints on student’s practical life.  It was a 

quantitative survey research. Researchers used a multi-stage random sampling technique to select the 

sample, which comprised of 158 teachers from 361 Govt. Secondary& Higher Secondary schools of 

Lahore, district. For data collection from mathematics teachers, the researchers used a self-constructed 

questionnaire .Researchers piloted the tool and validated it through experts’ opinion; its reliability 

coefficient was 0.865. For student’s achievement, we considered the overall percentage results of the class, 

taught by selected sample teachers in Mathematic (BISE results). The researchers themselves had taken the 

responses to the questionnaire from selected teachers. The results revealed that there is a positive 

correlation between teachers’ overall pedagogical beliefs and student’s achievement. Many factors are the 

cause of these results. Researchers recommend that training is essential to change teachers’ pedagogical 

beliefs according to the needs of 21st-century students. 

 

Keywords: Mathematics Teachers, Pedagogy, Pedagogical Beliefs, Students’ Achievement, Secondary 

Level. 

 

Introduction 

Education is a process that has changed this planet into a peaceful living place, which does not prevail upon 

other planets. It is equally contributing in advanced and developing countries (OECD Report 2018). In the 

educational context of Pakistan, the education ministry has divided the education system into three tiers 

namely primary, secondary, and higher education. Secondary education is continuity from primary to 

higher education; so, secondary education is opening avenues of higher education for graduates, and 

providing a skilled workforce for the job market (GOP, 2017).  

 

Mathematics is an important subject for the development of reasoning faculties of human mind (Mirza, 

2014). In secondary education of Pakistan, mathematics is a compulsory subject for all groups: (science 

group, arts group, technical group and Dars-e Nizami group) except “O” Levels. Mathematics helps us to 

make invisible things visible and solve the impossible problems. Mathematics is a tool of science and 

technology, which enables mathematicians to explore idealized models before trying them in the practical 

world (Ghani, 2007).  

 

According to latest report (2016-2017) of AEPAM Pakistan has 39.1% (gross enrolment rate) GER at 

secondary level in which boys have 42.9% and girls have 34.9%. On the other, hand the STR (Student-
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teacher ratio) is 1:23 (NEMIS, AEPAM, 2018). However, circumstantial evidence reflects that there is a 

deficiency of mathematics teachers at the secondary level in Pakistan because experts in Mathematics do 

not take teaching in secondary schools as their first choice. Even in Townships and cities, girls‟ schools do 

not have science and Mathematics teachers (GOP, 1998-2010). Therefore, in this study, we considered 

mathematics teachers who are practically teaching mathematics to secondary classes, not mathematics 

experts.  

 

Pedagogy is concerned with what a teacher attempts to influence learning in others/students. According to 

Austrailia report (2017) the art or science of teaching, learning theories, and instructional methods is called 

pedagogy. This is the study of teaching. Teaching is a two- way process. While teaching the students a 

teacher also learns many aspects of that particular subject and pedagogy (teaching psychology). As Aftab, 

Mehmood, and Tariq (2017) quoted in their article that a high-quality mathematics teacher requires 

excellent subject knowledge, which can stimulate students‟ motivation. The teacher‟s responsibility is to 

develop a learning atmosphere for the active contribution of students and to communicate with relevant 

material and skills (Abell N, 2009).Keeping the motivational level of students high is important; otherwise, 

they would lose interest in mathematics. Teachers can motivate students by emphasizing the importance of 

this subject, for example, mathematics is necessary to learn other science- subjects. Students can achieve 

good job opportunities in their future life (Butler and Wren, 1960). 

 

Beliefs explain the complexity of a situation to make it understandable, shaping persons‟ interpretations of 

procedures (Ambrose R,D.L,n.d). From the viewpoint of Mansour, the teachers‟ beliefs are the most 

valuable in the psychological composition of the teacher (MANSOUR, 2008). Indeed, teachers in Govt. 

schools of Pakistan have received many teacher training; e.g. (pre-service and in-service trainings), these 

trainings polished their pedagogical beliefs to implement problem -solving in the classroom (Akhtar N., 

2015). Halai (2006) surveyed mathematics teachers‟ beliefs about male, female learners of mathematics; 

the results revealed that 86% of surveyed teachers admitted that boys are good in mathematics. Other 

studies conducted by Shah and Baig in 2006 depicted gender bias in textbooks of mathematics (Baig, 

2006), (Shah, 2006). According to the Asian Development Bank (2019) report in Pakistan, there are wide 

gender and socio-economic disparities. Learning levels are low, especially in science and mathematics 

(ADB, 2019). 

 

Objectives of the Study 

 

1. To explore the pedagogical beliefs of mathematics teachers. 

2. To explore the effect of pedagogical beliefs of mathematics teachers on students achievement. 

 

Research Questions  

 

1. What are the pedagogical beliefs of mathematics teachers across gender and locale in Pakistan?  

2. What is the effect of teachers‟ pedagogical beliefs on students‟ achievement in Pakistan?  

 

Null Hypotheses 

  

Ho1: Secondary school Mathematics teachers in Pakistan have no difference in pedagogical beliefs across 

gender and locale.  

Ho2: There is no relationship between teachers‟ pedagogical beliefs and the achievement of students. 

 

Literature Review 
 

Handal (2013) conducted a study in Australia to improve the quality of teaching in mathematics 

classrooms, in which researcher recommended that educational authorities would provide subject-specific 

support and technical training with a strong emphasis on pedagogy for professional learning. Teachers are 
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not ready to use technology due to the lack of ability, support, digital resources, and activities, which are 

pedagogically productive. Shortage of appropriate educational software, hardware, and poor technical 

maintenance of school networks show infrastructure deficit and lack of official priority (Handal, Campbell 

and Cavanagh, 2013). In another study, Ariyadi Wijaya, Marja van den Heuvel-Panhuizen1and et.al (2015) 

investigated the relations between teachers‟ practices and their beliefs to find a possible solution for 

students „difficulties with context-based tasks. They collected data from seven schools in Indonesia; the 27 

teachers of these schools have given their responses through a written questionnaire. Data was partly based 

on self-reports. Results showed that teachers had a realistic view on teaching and learning mathematics, but 

their class observation proved that Indonesian teachers take a directive role in mathematics class (A and 

Van Den M, 2015).  

 

Baig F. (2015) in his study recommends that every teacher should learn about the educational values of 

Mathematics and should adopt suitable teaching methods according to the situation, educational 

background and learning environment of the students. He discussed many teaching methods; e.g. (lecture 

method, Inductive method, Deductive method, heuristic / discovery method, analytic method, synthetic 

method, problem-solving method, laboratory method, and project method). According to Lamichhane B.R 

(2016) study in Nepal, teaching as cultural reproduction, deductive, cooperative activities and practical 

activities were major teachers' pedagogical beliefs of Nepal. Teachers are enthusiastic to incorporate 

emerging techniques to their pedagogical activities for the betterment of the mathematics teaching-learning 

situation. Belief about the nature of mathematics is „mathematics as emergent activities‟ (B, 2016), (Aftab, 

Mehmood and Tariq, 2017). 

 

Many researchers indicate that there are two main pedagogical beliefs / approaches in teaching 

mathematics: constructivist approach and conventional /traditional approach (Alburo, 2019). At one side of 

the spectrum, (constructivist approach) considers mathematics as the “science of patterns,” empirical 

disciplines alike the sciences that emphasize pattern seeking based on empirical evidence. Another side of 

the spectrum, (conventional /traditional approach) says, “Mathematical knowledge is procedure and fact 

dealing with magnitudes, forms, quantities and the relationships between all these; the one who claims to 

know mathematics must have mastered these facts and procedures (Alan H. and Schoenfeld, 2 0 1 6). 

According to Akhtar N. (2015) and Qaiser the primary objective of mathematics teaching should be to 

make students competent problem solvers (Qaiser, 2011). 

 

Mathematics education in our schools has a downfall despite Govt. expectations (Qaiser, 2011). In our 

context, the average mathematical achievement in BISE exams is very poor and most of the students fail in 

the BISE examination due to the failure in mathematics BISE LHR.(2019). The poor performance of the 

students in Mathematics (subject) has remained a great matter since many decades. We are implementing 

different teaching strategies suggested by researchers, but the achievements of students in mathematics 

remain poor (Lhendinihu, 2013). In the absence of suitable pedagogical techniques, weak students 

underachieve or fail at the secondary exam. This kind of educational, social, and personal disadvantage 

may result in the form of joblessness, uprightness, poverty, and poor physical, mental and emotional health 

(Wood, 2008), (Alan H. and Schoenfeld, 2 0 1 6)  

 

As the researcher mentioned this literature review as selective, with main points derived by extended 

discussions. The literature review depicted that in Pakistan, some researchers conducted studies focusing on 

collaborative learning and problem -solving techniques (Qaiser, 2011} ;{Akhtar N. 2015}; {Mirza S. 

2014). Some researchers studied gender biases in mathematics teaching and learning (Baig, 2006};{ADB, 

2019};{Shah, 2006). However, mathematics research is at the initial phase of development and has many 

unanswered questions (Alia and Sadia, 2013). In Pakistan, there is a need to conduct studies on 

mathematics‟ teachers‟ pedagogical beliefs and their effect on students‟ achievement, because there is no 

in-depth study to deal with this relationship and solution to this problem. In the context of pedagogical 

beliefs, research is very less, so there is a need to investigate the pedagogical beliefs and their effects on 

students‟ achievement in Pakistan.  
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Material and Method of data Collection 

 

It was quantitative descriptive survey research. The researchers constructed a questionnaire that deliberately 

focused on mathematics teachers' self-described pedagogical beliefs in mathematical teaching and learning 

process. The researcher pilot tested and validated the Questionnaire through experts‟ opinions. The 

researchers also checked the reliability of the tool by Cronbach‟s alpha reliability coefficient, which was 

good (0.865). For student‟s achievement, we considered the overall percentage results of the class, taught 

by selected sample teachers in Mathematics BISE results. 

 

The Population 

 

The population of the study was all school mathematics‟ teachers of secondary classes in the Province, 

Punjab of Pakistan.  

 

Sample 

  

The researcher used a multi-stage random sampling technique to select a sample, which comprised of 158 

teachers from 361 Govt. Secondary and Higher Secondary schools of Lahore district of Punjab, Pakistan. 

 

Size of the Sample 

 

The size of the sample was 181 schools (50%) out of the total 361schools situated in the Govt. sector of the 

school education department, but only the heads of 158 schools permitted to collect data from their 

mathematics teachers. 

 

Results and Discussions 

 

Table 1: Sample Schools and Teachers out of Total Population 

 

According to Govt. of Punjab School Education Departments‟ official website, the no. of High and Higher 

Secondary Schools in district Lahore is as under (Govt. of Punjab School Education Department, 2020). 

Population Male Schools Female Schools Total 

No. of High & 

H/secondary schools in 

Lahore 

162 199 361 

Sample (Schools) 81(50%) 99(50%) 180 

Sample teachers who 

were allowed to submit 

a response by H/M 

61 97 158 

 

The results of Table 2 revealed that there is a positively significant difference between student‟s 

achievement of male and female mathematics teachers that is greater than <(α) value (0.05). Female 

students have greater mathematics achievement mean scores than their counterparts (male students).  

 

Male teachers have stronger beliefs then female teachers about the “nature of mathematics”, “Mathematics 

learning”, “Time management”, “Motivation”, and overall beliefs; whereas female teachers have stronger 

beliefs about “Mathematics Teaching”, and “Use of curriculum material”. 
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Table 2: Comparison of Teachers‟ Beliefs and Students‟ Achievement across gender 

Independent sample t-test to compare students Achievement and Teachers Beliefs across gender 

Dependent Variable Independen

t Variable 

N Mean SD t-

value 

Sig. 

Students Achievement Male 61 3.98 1.688 -2.157 .294 

Female 97 4.61 1.823 

Beliefs about the nature of mathematics Male 61 4.528 .3527 1.296 .798 

Female 97 4.455 .3413 

Beliefs about mathematics teaching 

 

Male 61 4.148 .367 -1.240 .057 

Female 97 4.229 .421 

Beliefs about mathematics learning 

 

Male 61 4.118 .693 .551 .401 

Female 97 4.056 .693 

Beliefs about teachers use of curriculum 

material 

 

Male 61 3.897 .624 -.433 .839 

Female 97 3.938 .561 

Beliefs about time management in 

mathematics class 

 

Male 61 4.177 .377 2.850 0.25 

Female 97 3.991 .414 

Beliefs about motivation in mathematics class 

 

Male 61 4.041 .351 3.293 .857 

Female 97 3.853 .350 

Total Beliefs 

 

Male 61 4.126 .197 1.709 .576 

 Female 97 4.068 .215 

       

 

Table 3: Comparison of Teachers‟ Beliefs and Students‟ Achievement across Locale 

Independent sample t-test to compare students Achievement & Teachers Beliefs across the Locale 

Dependent Variable Independent 

Variable 

N Mean SD t-value Sig. 

Students Achievement Urban 108 5.06 1.548 8.749 .123 

Rural 50 2.86 1.294 

Beliefs about the nature of 

mathematics 

Urban 108 4.454 .360 -1.565 .343 

Rural 50 4.546 .309 

Beliefs about mathematics 

teaching 

 

Urban 108 4.187 .396 -.478 .237 

Rural 50 4.220 .419 

Beliefs about mathematics 

learning 

 

Urban 108 4.052 .696 -.744 .680 

Rural 50 4.140 .685 

Beliefs about teachers use of 

curriculum material 

 

Urban 108 3.903 .553 -.611 .383 

Rural 50 3.964 .652 

Beliefs about time management 

in mathematics class 

 

Urban 108 4.054 .402 -.403 .986 

Rural 50 4.082 .428 

Beliefs about motivation in 

mathematics class 

 

Urban 108 3.905 .388 -1.059 .095 

Rural 50 3.970 .292 

Total Beliefs 

 

Urban 108 4.070 .219 -1.787 .340 

Rural 50 4.134 .181 

 



 

 

 

 

 

ISSN 2309-0081                        Bibi & Iqbal (2020) 

  
121 

I 

 

  www.irss.academyirmbr.com                                                                                October 2020                                                                                      

 International Review of Social Sciences                                                       Vol. 8 Issue.10 
                             

 

R 
S  
S  

Table 3 indicates that Urban students achieve more scores in Mathematics than Rural students, t-value is 

greatest =8.749 and significance is < then (α=0.05) value =.123, Rural school Mathematics teachers have 

described stronger overall beliefs and beliefs about all factors then Urban school Mathematics teachers. 

 

Table 4: Correlation between teachers pedagogical beliefs and students mathematics achievement 

Measurements N Mean SD Pearson “r” r
2 

Sig. (p) 

Students Achievement 158 4.37 1.793 1 504.709  

Beliefs about the nature of 

mathematics 

158 4.48 .346 .052 5.091 .515 

Beliefs about mathematics teaching 158 4.197 .402 .005 .547 .952 

Beliefs about mathematics learning 158 4.080 .692 .165 32.175 

 

.038 

Beliefs about teachers use of 

curriculum material 

158 3.922 .585 -.084 -13.785 .295 

Beliefs about time management in 

mathematics class 

158 4.063 .409 -.070 -8.034 .384 

Beliefs about motivation in 

mathematics class 

158 3.925 .361 -.069 -6.968 .392 

Overall Beliefs 158 4.901 .210 .023 1.351 .775 

 

Table 4 depicts that mean score of 158 sample teachers‟ students achievement is (M=4.37, SD=1.793), 

There was a weak positive correlation between the students' achievement and teachers beliefs about the 

“nature of mathematics”, “Mathematics teaching”, “Mathematics learning” and “overall Beliefs”   (r =.052, 

.005, .165, .023). Hence a weak negative correlation was found between the students' achievement and 

teachers' beliefs about the “curriculum material”, “Time Management”, and “Motivation” (r =-.084,-.070,-

.069). (Price, 2015). 

 

Conclusions  
 

The results of this study revealed that girls achieved more scores in mathematics than boys; this result is 

opposite to (Halai, 2006) and (Baig, 2006) in which 86% of surveyed teachers admitted that boys are good 

in mathematics as cited in (UNESCO and GOP., 2001). Female mathematics teachers have stronger 

pedagogical beliefs in teaching Mathematics, and in  use of curricular material, which is similar to the 

results of the study done by Iqbal and Aziz (2019).For the factors: nature of Mathematics, Mathematics 

learning, Time management, Motivation, and overall beliefs. The results are opposite to the study as male 

mathematics teachers have stronger pedagogical beliefs then female mathematics teachers.  

 

Recommendations 
 

The researchers suggested the following recommendations in the light of research results and discussions. 

 

 In the schools, Mathematics culture may implement for quality education, better understanding, and 

good achievement of students. 

 There should be a proper mechanism of Mathematics Class observation and continuous assessment. 

 In-service teachers‟ training programs and CPD (Continuous Professional Development) of 

Mathematics teachers is the need of time. 

 Govt. should facilitate, and provide training to teachers for use of ICT in (classrooms) teaching-

learning of Mathematics to meet the needs of the 21
st
 century.  

 The curriculum developers and its implementers should highlight the utilitarian purpose of 

Mathematics, which can improve the motivation of students towards this subject. 

 All other stakeholders of the education system should also ensure the achievement in Mathematics 

among students. 
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Limitations of the Study 
  

Human Limitations 

 

A. The study was limited to 158 mathematics teachers of Govt. High/ higher secondary schools, teaching in urban 

and rural (schools of) Lahore, Pakistan.  

B. The study based on the self-reported pedagogical beliefs of the teachers. 

C. The overall number of items used to determine teachers‟ pedagogical beliefs were twenty-nine. 

D. Six Factors of pedagogical beliefs were used in this study.  

 

Spatial Limitation 

 

The study was limited to (158) Govt. high and higher Secondary school Mathematics teachers, teaching in 

urban, and rural schools of district  Lahore, Punjab, Pakistan. 

 

Time Limitation 

 

The researchers conducted this study during the academic year 2018-2019. 
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