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ABSTRACT

The purpose of this study is to recognize and analyze factors affecting achievement in math
subject. This is basically a correlational study, with the main focus revolving around the
relationships among various factors affecting math achievement. This quantitative study was
conducted using a survey instrument comprising of 23 items representing STC, ST, EBS, PC,
SCC and GC. Questionnaires were distributed to 113 teachers of secondary schools situated in
Wari (mountainous area) sub-division, Dir Upper, Khyber Pakhtunkhwa Province and affiliated
with Board of Intermediate and Secondary Education (BISE), Malakand, Pakistan. A total of 100
teachers returned the survey instrument in complete form. Data were analyzed with the help of
statistical tools, SPSS version 22, and AMOS graphics version 22. Data obtained was found to be
normally distributed. Results of the contemporary study shows that there are certain factors
affecting math achievement. Correlation between some exogenous and endogenous variables is
higher. The proposed theoretical model affirms that the predictors contribute towards math
achievement. This could be an interesting contribution to the literature. This study provides a
roadmap and suggest self-development of education system of Pakistan.
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1.0 Introduction:

Education has its vital role in the socio economic development of a state. For this purpose there
should be a continuous focus on the improvement of education sector especially in developing
countries like Pakistan. Keeping this concern of various countries a programme launched in 2003
branded as PISA (the Programme for International Student Assessment), initially forty one
countries joined, containing Canada and all thirty OECD status. PISA exams evaluates reading
and science literacy and literacy in mathematics of the fifteen years old students. PISA exams
arranged by the Organization for Economic Co-operation and Development (OECD).

The main focus of PISA exam in 2003 was relating to the field of mathematics, then secondary
focus was on reading skills, science subject and problem-solving skills. Next year, in 2004
outcome of the PISA test exposed that Canadian students maintained their performance in
international settings. A study piloted by (Sezgin, 2017), the foremost persistence of this study
was to find out aspects touching mathematics literacy level of partaking nations in the exam
settled by Programme for International Student Assessment (PISA) in 2012. The nation states
joined in PISA 2012 were categorized in light of PISA published results (OECD, 2014, p7)cited
in (Sezgin, 2017). This classification was in three groups, high-achieving, normal-achieving, and
low-achieving. Different studies has been conducted to find out the root causes of low,
intermediate and high performance in the PISA test, these studies have forth forward various
factors contributing in test score. Students’ learning behaiour and efforts are more important
component in learning process, and these results reflects the national qualification framework
(Gallavara et al., 2008), and standard of educational institute (Hou, 2010). Achievement is
considered as the command over the subject by pupils. While Learning outcomes is usually

concerned with different facets of knowledge (Sezgin, 2017).

Mathematical achievement is the termed as the capability of the student in the subject of
mathematics. It can be observed after acquiring knowledge, clear concepts, expertise and
techniques gained in mathematics at a specific time. Its gauges the score obtained after

contesting test of mathematics (Muda, Karim, Rashid, & Mohamed, 2019).

Different studies conducted worldwide presents that influencing domain like attitudes for
learning mathematics and learner success are both soundly correlated (Altawallbeh, Soon,
Thiam, & Alshourah, 2015; Ayob & Yasin, 2017; Mensah, Okyere, & Kuranchie, 2013; Wan &
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Shen, 2015). One of the reason of the low achievement is because of the improper and
incomplete knowledge and lack of skills to clear the concepts of students, and deficiency of
Mathematics textbooks that emphasis appropriately on approved curricula (Bosman & Schulze,
2018; Siyepu, 2013). This is also confirmed by Henning (2013), that these teachers are unable
acknowledge cognition in learners. For more support of this statement another Study carried out
by Firmender, Gavin, and McCoach (2014) who confirmed that there is a significant correlation
between instructional exercise and mathematics attainment. Suleman and Hussain (2014)
conveyed that various studies related with classroom environment exposed that physical
atmosphere plays a vibrant role during teaching-learning practice. Apart from the contents
conclusion and teaching methodology, students’ assertiveness towards mathematics may also
inclined by instruction quality, especially in terms of classroom management, classroom
supervision, learning atmosphere (Mensah et al., 2013). Mathematics plays multifaceted role in
both science and technology as there is no single area in these subjects without application of
mathematics (Muda et al., 2019; Okereke, 2006). On the other hand, considering the
aforementioned aspects linking with success in mathematics, this study is going to confirm some
others factors which are closely linked with math score in local context of Pakistan. This study
will further analyze the relationship between these factors. Additionally, this study will analyze
that among these factors which factor will be the best predictor of math achievement. Answers of
the following questions will be find out after analyzing the collected data.

RQ1: Is there any significance relationship between the factors affecting math achievement?
RQ2: How will do these measures (factors) of control predict perceived math achievement?
RQ3: Which is the best predictor of the perceived math achievement?

RQ4: Does gender play a role of moderator?

RQ5: Does the collected data fits with the proposed model.

2.0 Literature review:

Education is a process which help an individual to reshape his attitude, thinking and may
enhance grooming process (Kalhotra, 2013). This aspect of education is well stated by Pesto
Lozzi as “Education is the natural harmonious and progressive development of man’s innate

power” (Kalhotra, 2013). Several reasons are antecedent while we probe dropout cases from
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educational institutes; the foremost among these reasons is the failure in mathematic subject

.Therefore, this study is conducted to determine various factors causing a failure in the

mathematic subject. Lastly, this study will further analyze that is there any significant

relationship between these factors.

2.1 Meaning and concept of mathematics

Mathematics is a language like others and it has a crucial role in human development and no
stronger and more influential language has been introduced by an anthropoid, because
mathematics expresses long statements in form of symbols, no ambiguity in understanding its
logics and provide concrete form for a statement (Kalhotra,2013). One of the famous Indian
leaders, Pundit Jawahar Lal Nehru has spoken about mathematics that; “mathematics is supposed
to be a dull subject, but is increasingly recognized that it is of high importance in scientific
developments today. Indeed, mathematical research has evidenced the horizon of the human
mind tenuously and has helped in the understanding, to some extent, of nature and the physical
world” (Kalhotra, 2013). Up to the mark performance in the subject of mathematics reflects
quality education system of a country (Reddy, 2005). Mathematics literacy comprises detecting
solving problems and understanding the situations (OECD, 2014) cited in (Sezgin, 2017). Some
of the researchers contemplate that understanding mathematics language has also an indeed
importance as performing in mathematics because the latter one cannot be developed without the
former is utilized effectively (Gafoor & Sarabi, 2015; Riccomini, Smith, Hughes, & Fries, 2015).
The reason is that, understanding and performing well in mathematics has a vital role for the

development of science and technology.

Factors affecting Mathematics learning and achievement

Salman, Mohammed, Ogunlade, and Ayinla (2012), are in favor of searching causes of poor
academic attainment in mathematics as these factors are unending. Quite a lot of factors have
been recognized and associated with learning. Generally, these learning factors have strong
relationships with classroom instruction and learning practices, these can be categorized, namely
content coverage, teaching practice and quality of teaching. Content stresses that concentrations
on improving mathematical concept is noticed to have positive effect on students’ attitudes
towards learning mathematics (Hamed, Bahari, Abdullah, & Ghani, 2008).
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Attitude:

Taking into account the domain of mathematics education, it is observed that achievement in the
subject matter is widely linked with cognitive domain and attitude of the student towards
learning mathematics (Bayaga & Wadesango, 2014; Mensah et al., 2013; Zan, 2013). Thus those
students who have a perception of learning mathematics will be enable of getting high grades in
mathematics. Mounting evidence proposes that approaches towards learning mathematics are
supposed to relates with many factors, these factors motivates for leaning mathematics (Ayob &
Yasin, 2017; Mohamed & Waheed, 2011; Yaratan & Kasapoglu, 2012). Study of Singh & Imam
(2013) cited in Muda et al. (2019) also affirms that achievements in mathematics will be higher
if students’ attitude is more inclined towards learning mathematics. Similarly, there are Several
studies which confirms that simultaneously attentiveness and motivation escalates chances of
high mathematics achievement (Sukada, Sadia, & Yudana, 2013), Supported by Surifah,
Mustiati, Syaifullah, and Bowo (2016) that motivation is s stimulus which boost learning

interest.

The Classroom Environment and Home Background

Home and classroom backgrounds have also an influence on students learning and achievement
in a subject matter. The environment comprises of the location of tables and chairs in class,
lighting and suitable temperature, classroom super vision, discipline techniques, and appealing
lesson plans (Suleman & Hussain, 2014). Another study was conducted to focus on low-
achieving states, Botswana, Kenya, and South Africa on the basis of PISA results (e.g., Ali et al.,
2016; Carnoy, Ngware, & Oketch, 2015). In this study they found that the factors which are
responsible for low achieving countries are, school assets, teacher skills and excellence, and

classroom environments.

Learning Habits and Homework

Maloney, Ramirez, Gunderson, Levine, and Beilock (2015) determined that that parent-student
relationship has a positive effect on student’s achievements in mathematics; however, the further
study exposed that if parents are found anxious regarding math education, then the students will

not be benefited from their parents.
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Students’ Cognitive Style and Performance

Kiray, Gok, and Bozkir (2015) conducted a study to find out the relationship between
mathematics achievement with the reading expertise, problem solving competencies, and the
effect of cognitive and antecedent variables among students. In another study performed by
Zakaria, Chin, and Daud (2010), student-centered methodologies such as shared learning
increase mathematics success and attitudes towards learning mathematics among pupils and thus
shifting the practice of teacher-centered teaching techniques to student-centered teaching
techniques. Cognitive elements comprising individual’s ideas that an attitude object would yields
wanted or detrimental effects (Ayob & Yasin, 2017; FAZIO & OLSON, 2007; Mensah et al.,
2013). In the perspective of teaching and learning mathematics, cognitive factor specifies

students' self-confidence in their mathematical capabilities(Di Martino & Zan, 2011).

The Position of Practices and Examinations

Teacher Role

The precise textbook that a teacher regularly uses can influence not only what students learn and
the way they learn it (Stein, Remillard, & Smith, 2007). As a long term approach to enhance
mathematics performance there is a need of using educational technology. The National Council
of Teachers of Mathematics recommended that, ‘‘Technology is essential in teaching and
learning mathematics; it influences the mathematics that is taught and enhances students’
learning’” (National Council of Teachers of Mathematics. 2011) cited in Cheung and Slavin
(2013). It is also assumed that the opinions teachers expresses about a subject, if unopposed
generally leads to the failure of curriculum restructurings (Goldin, Rosken, & Torner, 2009;
Halai, 2009). Students’ optimistic arrogance towards the subject of mathematics, method of
teaching and teacher temperament are prominently causing high success in the subject of
mathematics(Salman et al., 2012). Moreover, teaching practice, which has a link with
instructional method, is also imperative in influencing students’ attitudes towards the subject of
mathematics (Mensah et al., 2013). Effective formative evaluation (i.e. inform students about
their improvements and performance ranks in mathematics, and inform students regarding their
weaknesses and strengths in the subject), and teachers will try to enhance students’ motivation in
terms of their learning, and this way help the students to enhance their interest towards

mathematics (Ayob & Yasin, 2017; Gherasim, Butnaru, Boza, & lacob, 2011). Similarly, low
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achievement in math is also closely linked with teaching style of the instructor, since extensive
mismatches between the teaching style and learning style in the classroom can contribute to
poor educational achievement and pessimism towards a topic (Breckler, Teoh, & Role, 2011;
Naik, 2013). The afore-mentioned suggests that Mathematics teachers need understanding of the
course contents, pedagogics, and suitable teaching techniques which deliberate learning styles
(Bosman & Schulze, 2018). One of the exterior factors influencing student achievement is the
inspiration of teacher’s starring role(Dada, 2016; Sezgin, 2017). Because there is an effect of
teacher’s role as a instigator on student learning inspiration (Sezgin, 2017; Sugiasih, 2015).
Teachers project better learning, because his method of learning has sound effects on the

development of student’s success (Ariani & Mirdad, 2016).

Educational reforms in Pakistan to improve achievement in math

Nearly all the nations including Pakistan make an struggle to improve the quality of education
through launching suitable education reforms, a diversity of steps like curriculum and resource
development has been started and through pre-service and in-service teacher education programs
teachers are stimulated to use diverse teaching approaches and assets to bring change in their
teaching for better learning chances to students. New mathematics set of courses stresses on
learning mathematics for well understanding and to encourage logical reasoning and problem
solving abilities, therefore, teachers require to change their present mathematics teaching that

emphasizes knowledge acquisition, drill and practice(Ali, 2000; Halai, 2009).

3.0 Methods:

The first part of this section of study briefly describes the research design. Subsequently, the
population for this study, the sampling procedure and the development of survey instrument.
Moreover, this part of the study clarifies testing the validity of the survey instrument. The next
part summarizes the methods applied to analyze the data and finds answers of posed research
questions.

Contemporary study practices a quantitative method for data collection. The quantitative method
is used here for generalizations of the results for the entire populace. In such type of research, the
investigator first and foremost adopts postpositive proclamations for increasing knowledge such

as the use of the measurements and observations or by examining particular theories and then
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take on a strategy such as experimentations or surveys. The investigator further bring together
data by using a selected or developed scale that yields statistical data(Creswell, 2013) p. 18.

The investigator in present study has hypothesized six constructs i.e.; Student cause (STC),
parents cause (PC), teacher cause (TC), Government cause (GC), school cause (SCC) and
examination bodies cause measurement (EBC). STC has measured by 5 items, PC has measured
by 3 items, TC has measured by 5 items, GC has measured by 4 items, SSC has measured by 4
items, and EBS has measured by 2 items. For the measurement of all these exogenous
dimensions/variables a 7-point Likert scale used ranging from 1-(Totally disagree), 2-(Disagree),
3- (Somewhat disagree), 4- (Neither agree nor disagree), 5-(Somewhat agree), 6-(Agree), 7-
(Strongly agree). All these (23) items comprising in instrument has been self-developed in light
of accessible literature.

Additionally, the demography of the respondents has also been included in the model. A closed
ended questionnaire, capturing the dimensions of aforesaid variables, distributed for data
collection. A total of 15 Secondary schools which are functional in mountainous area of Tehsil
Wari district Dir Upper and affiliated with Board of Intermediate and Secondary Education
(BISE) Malakand Khyber Pakhtunkhwa, Pakistan, are operating by provincial Government and
has been taken as population for the current study. This study had a total population of
160(Mathematics Teachers), from the sample size of 113, based on a confidence level 95% and a
margin error of less than 4%. While (Krejcie & Morgan, 1970) say that, for a population of 170,
a sample of 120 would be adequate with the confidence level of 95% and a margin error of 5%.
There is a pre-requisite for the correlation between Cronbach Alpha, sample size, effect size and
power is a complex matter but the number of scores found can be considered (Hair, Black,
Babin, & Anderson, 2009). Therefore, this study took a sample size of 113 to ensure these pre-
requisites. Further, this study has applied Structural equation modeling (SEM) technique
approach. This approach requires a larger sample size(Kline, 2010). Further (Barrett, 2007)
suggest that articles originating from a sample size less than 200 have always been rejected.
However,(Jackson, 2003) and Kline(2010) have given a rule of thumb for sample size suitable
for using SEM, as N: q ratio (where N is the number of cases and q is number of statistical
estimates). In this study 23*6= 138, respondents would be sufficient, however researcher

followed Krejcie and Morgan (1970) schedule for sample selection.
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4.0 Results:

A total of 100 respondents returned the questionnaire in complete form, among these seventy
(70%) were male, while the rest of 30 (30%) teachers were female. In terms of age, 6%
respondents were ranging of age between 25 years to 30 years, while next 35% were between
3lyears to 35 years, another 41% were ranging between 36 and 40 years, and the remaining 18%
were of age of more than 40 years. While their professional qualification was such that, 5%
sample was Certified Teacher (CT), another 31%was having Bachelor of Education (B.Ed.),
another 56% sample was having Master degree in education (M.Ed.),while 8% sample having
M.Phil. Or others diploma in education. Among these 100 respondents in term of experience in
education field, 3% sample was less than one year experience, 33% sample was 1-5 years’
experience, 31% sample was 6-10 years’ experience, 17% sample was 11-15 years’ experience,
9% sample was 16-20 years’ experience, 7% sample was more than 20 years’ experience in
education field. Among these 100 respondents in term of academic qualification, 1% sample was
undergraduate, 24% sample was Graduate, and 67% sample was master’s degree, while 8%
sample was having higher degrees. Majority of the sample (67%) have master’s degree with

another 8% having even higher degree.

Table 4.1 shows the values of Skewness and kurtosis. Based on the values, all six factors of this
study STC, PC, TC, GC, SCC and EBC are normally distributed.

Next the frequently used ‘Kaiser-Meyer-Olkin’ (KMO) measure of sampling appropriateness and
‘Bartlett's Test’ of Sphericity (Bartlett, 1950) was run to see that whether the sample size is
fitting for factor analysis and the strength of the relationship among the variables is significant
(Blaikie, 2003).

Table 4.2 displays value of KMO and value of p. Threshold value for the KMO should be >0.60
and value of p should be <.05(Kaiser, 1974). Both values (KM0=0.66, p=0.00) are up to the
mark, showing that data is normal and fit for further analysis. Scree Plot is attached as appendix-
B.

Analysis:

In order to analyze this relationship, structural equation model (SEM) was applied and the results

of the proposed and estimated models are depicted in Figure 4.1. Before proceeding for
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relationship analysis, it is mandatory in SEM to affirm the fitness of individual and overall
measurement model. Results [CFI=.88, RMSEA=.07, Chi-sq/df=1.4] show that the overall
model is fit for further analysis. Table 4.4 shows the results of hypotheses testing. Significant p-
vale at 5% illustrates that various factors has a significant effect on math achievement (MAC)
has while an insignificant p-value depicts that gender has no influence on math achievements of

schools.

In order to have an in-depth analysis, the Pearson correlation test was conducted and the results
are as in Table 4.4. Inter items correlations shows that there is high correlation between
dependent variable MAC and independent variable STC(r=.718, p< 0.01) followed by a high
correlation between variable MAC and SCC(r=.645, p< 0.01), chasing by a high correlation
between MAC and TC(r=.632, p< 0.01), the last high correlation found between MAC and EBS(
r=.513, p< 0.01). Looking towards the same correlation analysis it can be noted that there is a
moderate correlation between MAC and PC(r=.461, p< 0.01), followed by a moderate
correlation between MAC and GC(r=.455, p< 0.01). However, it is worthy to note that there is an

insignificant relationship between independent variables.

This question was analyzed using SEM technique, results of standard multiple regression are
presented in Table 4.5, Results displays such that p values are less than .05, strongly suggests
that all the six exogenous variables (predictors) has a significant effect on the perceived math
achievement. Showing that these factors affecting achievement in math subject. Refer Table 4.5,
it is highlighted that parents cause (PC) has a significant effect (f=4.81, p=0.00) on math
achievement. So it is the best predictor among all the six variables.

When sex(gender) was used as a demographic variable to be tested for moderation, then from
SEM analysis in case of direct effect (Table 4.6) between MAC and six factors(STC, PC, TC,
GC, SCC and EBC) the value of p (0.17) is greater than 0.05, which is not a significant value.
This shows that gender does not affect the relationship between MAC and (STC, PC, TC, GC,
SCC and EBC).

SEM-AMOS version 22 has been used to check that whether the proposed model fits the
collected data. For model fitness, (Hair, Black, Babin, Anderson, & Tatham, 2009) suggested
three type of fitness: Absolute fit, increment fit and parsimonious fit. All these three fitness

tests have their own indices. But in contemporary study one index has been chosen from each
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test to confirm the suggested model. To find absolute fit index, value of root mean square
error of approximation (RMSEA) was checked, for the increment fit purpose, the value of
comparative fit index (CFI) was checked, while for parsimonious fit, the value of chi-sq/df
was checked, as shown in Table 4.7 Along with its critical/ threshold values. All these

statistical indices (In Table 4.7) suggest that the proposed model fits the data in this study.
5.0 Discussion:

Parents are not able to provide a hale and hearty educational environment due to lack of
education. They cannot understand the prominence of education. Mostly the low mental level
students suffer for this reason. Due to this problem student lacked behind in day to day
affairs and causes of failure in examination (Kalhotra, 2013). While Thompson and Senk
(2010) hypothesize that the influence of curriculum on student learning generally depends on
how teachers ratify the curriculum in their own lecture theater. So teacher’s style of teaching has
an effect on the student’s achievements. A Research study conducted by Ganyaupfu (2013) point
out that merging mutually teacher-centered and student-centered instruction procedures is the
best effective tactic that results best student outcomes. This study similarly recommends that
teacher has a starring role in math success. Moreover, the specific textbook that a teacher uses
for contents and methodology affect not only what schoolchildren pick up but also how they
learn it (Stein et al., 2007).

Students’ approach towards math and their faiths also affect success in math subject. Results of
the present study also verify this reason for achievements in math subject. Students’ attitude for
having a command over math subject and their views also affect achievement in math subject
(Ayob & Yasin, 2017).

There is a great relationship found between math achievement and examination’s board sources.
As sometime board print and provide ambiguous papers and there is no training for checkers for
marking these papers, which is correspondingly a reason of below the mark achievement. There
is a moderate relationship between parents cause (PC) and math attainment, Maloney et al.
(2015) focused on why some students cannot be successful in mathematics courses. The
researchers concluded that parent-student correlation influenced in the mathematics achievement

certainly; conversely, further study displayed that if the parents feel anxious regarding math, then
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in such cases pupils® mathematics success affected adversely. Moller, Mickelson, Stearns,

Banerjee, and Bottia (2013) conveyed that mathematics achievement of schoolchildren are

interrelated to school culture, race, socio-economic status (SES), and teacher’s instructional

culture and their mutual relationships. Contemporary study also affirms these factors.

Researchers recommend that demographic features affect intellect, attitude, choice making
ability, and also the results (Johnson, Schnatterly, & Hill, 2013). Emerson Peteros et al. (2020)
Study concludes that male and female learners have the similar level of self-concept when they
try to learn mathematics. In some circumstances gender shows sound effects and in some
circumstances it produces undesirable effects while there are circumstances like the present-day
study where gender has no effect. Since respondents (teachers) of this study are employed in
provincial Government schools, there is no difference found in job description, availing
incentives or in supply of resources. This could be the straightforward reason why there was no
exceptional effect of gender detected on the relationship between six exogenous
variables/predictors (STC, PC, TC, SCC, GC, EBC) and MAC in this study.

Data collected from Khyber Pakhtunkhwa, province of Pakistan strongly support the proposed
conceptual model. The existing study give the impression that step towards the self-development
of education system of Pakistan indispensable. It is bring into being that the funds allocated
every year for the education sector(2% of GDP) cannot be considered satisfactory to bring
improvements; it does not accomplish even the existing necessary requirements(Pakistan, 2010).
While Nigab, Sharma, Ali, and Mubarik (2015) highlighted that, “If Pakistani schools have to
cope to the existing problems, they will need extraordinary educational leaders with extra
ordinary leadership skills, such as interactive skills that have become an essential part of
valuable leadership.p:35” If there are more talented, creative, enthusiastic and painstaking
teachers available, as pointed out by Barney (1991), then the school is unquestionably proficient

of improving its student achievements in the subject of math.

6.0 Conclusion:

This study has added more colours to the body of knowledge, portraying a guide line for the
policy makers, educators, pupils, and examinations boards. Keeping in view the outcomes of this

study it is recommended that there should be a regular check on the revision and publication of
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text books. There is dire need of curriculum after a regular span of time. Examination boards
should prepare error free papers, checkers should guide prior to marking the papers. Students
should prepare themselves for arithmetical and geometrical problems as it belongs to day to day
life. Parents should search for the sources to clear the concepts of their wards.

7.0 Recommendations:
This study has brought interesting results and are useful for future research in the field. Future
researcher should find out other factors affecting math achievement in local context.

References:

1. Ali, M. A. (2000). Enabling a mathematics teacher to teach for conceptual understanding.
unpublished Master thesis.

2. Ali, N. (2016). School culture and school effectiveness: secondary schools in Pakistan.
Malaysian Oline Journal of Educational Management, 4(4), 50-65.

3. Altawallbeh, M., Soon, F., Thiam, W., & Alshourah, S. (2015). Mediating Role of Attitude,
Subjective Norm and Perceived Behavioural Control in the Relationships between Their
Respective Salient Beliefs and Behavioural Intention to Adopt E-Learning among
Instructors in Jordanian Universities. Journal of Education and Practice, 6(11), 152-159.

4. Ariani, M. G., & Mirdad, F. (2016). The Effect of School Design on Student Performance.
International Education Studies, 9(1), 175-181.

5. Ayob, A., & Yasin, R. M. (2017). Factors affecting attitudes towards mathematics.
International Journal of Academic Research in Business and Social Sciences, 7(11), 1100-
11009.

6. Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of
management, 17(1), 99-120.

7. Barrett, P. (2007). Structural equation modelling: Adjudging model fit. Personality and
Individual differences, 42(5), 815-824.

8. Bartlett, M. S. (1950). Tests of significance in factor analysis. British Journal of statistical
psychology, 3(2), 77-85.

6440



Muhammad Nigab, Niaz Ali, Abdur Rashid, Ghulam Muhammad, Aftab ur Rahman, Mubarak

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Shah
Bayaga, A., & Wadesango, N. (2014). Analysis of students’ attitudes on mathematics
achievement-factor structure approach. International Journal of Educational Sciences, 6(1),
45-50.
Blaikie, N. (2003). Analyzing quantitative data: From description to explanation: Sage.
Bosman, A., & Schulze, S. (2018). Learning style preferences and Mathematics achievement
of secondary school learners. South African Journal of Education, 38(1).
Breckler, J., Teoh, C. S., & Role, K. (2011). Academic performance and learning style self-
predictions by second language students in an introductory biology course. Journal of the
Scholarship of Teaching and Learning, 26-43.
Carnoy, M., Ngware, M., & Oketch, M. (2015). The role of classroom resources and
national educational context in student learning gains: Comparing Botswana, Kenya, and
South Africa. Comparative Education Review, 59(2), 199-233.
Cheung, A. C., & Slavin, R. E. (2013). The effectiveness of educational technology
applications for enhancing mathematics achievement in K-12 classrooms: A meta-analysis.
Educational research review, 9, 88-113.
Creswell, J. W. (2013). Research design: Qualitative, quantitative, and mixed methods
approaches (3rd ed.): Sage.
Dada, A. A. (2016). IMPACT OF TEACHERS’QUALIFICATION AND EXPERIENCE
ON THE PERFORMANCE OF STUDENTS IN COLLEGES OF EDUCATION IN
KADUNA STATE, NIGERIA. The Online Journal of Quality in Higher Education, 3(2),
52.
Di Martino, P., & Zan, R. (2011). Attitude towards mathematics: A bridge between beliefs
and emotions. Zdm, 43(4), 471-482.
FAZIO, R. H., & OLSON, M. A. (2007). Attitudes: Foundations, Functions, and
Consequences. The SAGE Handbook of Social Psychology: Concise Student Edition, 123.
Firmender, J. M., Gavin, M. K., & McCoach, D. B. (2014). Examining the relationship
between teachers’ instructional practices and students” mathematics achievement. Journal of
Advanced Academics, 25(3), 214-236.
Gafoor, K. A., & Sarabi, M. (2015). Need for Equipping Student Teachers with Language of

Mathematics. Online Submission.

6441



21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Influential Factors Affecting Math Achievements in the Secondary Schools Functioning in

Northern and Mountainous Part of Khyber Pakhtunkhwa, Pakistan

. Gallavara, G., Hreinsson, E., Kajaste, M., Lindesjoo, E., Solvhjelm, C., Sorskar, A., &

Zadeh, M. S. (2008). Learning Outcomes: Common Framework--Different Approaches to
Evaluation Learning Outcomes in the Nordic Countries. Joint Nordic Project 2007-2008, by
the Nordic Quality Assurance Network for Higher Education (NOQA). ENQA Occasional
Papers 15: ERIC.

Ganyaupfu, E. M. (2013). Teaching methods and students’ academic performance.
International Journal of Humanities and Social Science Invention, 2(9), 29-35.

Gherasim, L., Butnaru, S., Boza, M., & lacob, L. M. (2011). Achievement and attitude
towards mathematics in early adolescence: the role of classroom Environment and goal
orientations. Paper presented at the Proceedings of the 7th WSEAS/IASME International
Conference on Educational Technologies (EDUTE’11).

Goldin, G., Rosken, B., & Torner, G. (2009). Beliefs—no longer a hidden variable in
mathematical teaching and learning processes. Beliefs and attitudes in mathematics
education: New research results, 9-28.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2009). Multivariate Data
Analysis. 7th Ed.

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2009). Analise
multivariada de dados: Bookman Editora.

Halai, A. (2009). Initiating change in mathematics classrooms: Lessons from Pakistan. 27-
45,

Hamed, S., Bahari, P., Abdullah, K., & Ghani, A. (2008). Korelasi antara persekitaran
pembelajaran matematik, sikap pelajar terhadap matematik, dan pencapaian pelajar dalam
matematik: satu kajian kes. ESTEEM Academic Journal, 4(2), 91-103.

Henning, E. (2013). Teachers' understanding of mathematical cognition in childhood:
Towards a shift in pedagogical content knowledge? Perspectives in Education, 31(3), 139-
154,

Hou, A. Y.-c. (2010). The development of a student learning outcomes based accreditation
model in Taiwan higher education. Asian Journal of University Education, 6(1), 29-48.
Jackson, D. L. (2003). Revisiting sample size and number of parameter estimates: Some
support for the N: g hypothesis. Structural Equation Modeling, 10(1), 128-141.

6442



Muhammad Nigab, Niaz Ali, Abdur Rashid, Ghulam Muhammad, Aftab ur Rahman, Mubarak

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Shah
Johnson, S. G., Schnatterly, K., & Hill, A. D. (2013). Board composition beyond
independence: Social capital, human capital, and demographics. Journal of management,
39(1), 232-262.
Kaiser, M. (1974). Kaiser-Meyer-Olkin measure for identity correlation matrix. Journal of
the Royal Statistical Society, 52, 296-298.
Kalhotra, S. K. (2013). A study of causes of failure in mathematics at high school stage.
Academic Research International, 4(5), 588.
Kiray, S. A., Gok, B., & Bozkir, A. S. (2015). Identifying the factors affecting science and
mathematics achievement using data mining methods. JOURNAL OF EDUCATION IN
SCIENCE ENVIRONMENT AND HEALTH, 1(1), 28-48.
Kline, R. (2010). Principles and practice of structural equation modeling (Third Edit.). In:
Guilford press.
Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities.
Educ Psychol Meas.
Maloney, E. A., Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2015).
Intergenerational effects of parents’ math anxiety on children’s math achievement and
anxiety. Psychological Science, 26(9), 1480-1488.
Mensah, J., Okyere, M., & Kuranchie, A. (2013). Student attitude towards mathematics and
performance: Does the teacher attitude matter. Journal of Education and Practice, 4(3), 132-
139.
Mohamed, L., & Waheed, H. (2011). Secondary students’ attitude towards mathematics in a
selected school of Maldives. International Journal of humanities and social science, 1(15),
277-281.
Moller, S., Mickelson, R. A., Stearns, E., Banerjee, N., & Bottia, M. C. (2013). Collective
pedagogical teacher culture and mathematics achievement: Differences by race, ethnicity,
and socioeconomic status. Sociology of Education, 86(2), 174-194.
Muda, N., Karim, Z. A., Rashid, R. A., & Mohamed, Z. (2019). Factors Affecting Students’
Achievement in Mathematics. Jurnal Intelek, 14(2), 198-207.
Naik, B. (2013). INFLUENCE OF CULTURE ON LEARNING STYLES OF BUSINESS
STUDENTS. International Journal of Education Research, 8(1).

6443



44,

45.

46.

47.

48.

49.

50.

ol.

52.

53.

54,

Influential Factors Affecting Math Achievements in the Secondary Schools Functioning in

Northern and Mountainous Part of Khyber Pakhtunkhwa, Pakistan

Nigab, M., Sharma, S., Ali, N., & Mubarik, M. S. (2015). Perception Based Principal
Leadership Measurement: Does It Work in Pakistan? International Education Studies, 8(4),
29-39.

Okereke, S. (2006). Effects of prior knowledge of implications of mathematical
tasks/concepts to career types and gender on students’ achievement, interest and retention.
Paper presented at the STAN procedures of the 47th Annual conference.

Pakistan, G. (2010). Economic survey of Pakistan. Economic Affairs Wing, Finance
Ministry, Islamabad.

Reddy, V. (2005). Cross-national achievement studies: learning from South Africa's
participation in the Trends in International Mathematics and Science Study (TIMSS).
Compare: A Journal of Comparative and International Education, 35(1), 63-77.

Riccomini, P. J., Smith, G. W., Hughes, E. M., & Fries, K. M. (2015). The language of
mathematics: The importance of teaching and learning mathematical vocabulary. Reading &
Writing Quarterly, 31(3), 235-252.

Salman, M., Mohammed, A., Ogunlade, A., & Ayinla, J. (2012). Causes of Mass Failure in
Senior School Certificate Mathematics Examinations As Viewed By Secondary School
Teachers and Students in Ondo, Nigeria.

Sezgin, G. (2017). Factors affecting mathematics literacy of students based on PISA 2012: a
cross-cultural examination. Bilkent University,

Siyepu, S. (2013). The zone of proximal development in the learning of mathematics. South
African Journal of Education, 33(2).

Stein, M. K., Remillard, J., & Smith, M. S. (2007). How curriculum influences student
learning. 319-370.

Sugiasih, P. (2015). The Effect of teacher’s Role as Motivator to Economics Students’
Motivation at Senior High School Seririt Districts, Academic Year 2014/2105. Jurnal
Jurusan Pendidikan Ekonomi (JJPE), 5(1), 1-11.

Sukada, K., Sadia, W., & Yudana, M. (2013). The Contribution of Learning Interest,
Achievement Motivation and Mathematical Logic Intelligence to Students’ Learning
Outcomes at Sate Senior High School | Kintamani. e-Journal Program Pascasarjana
Universitas Pendidikan Ganesha, 4, 1-11. In.

6444



Muhammad Nigab, Niaz Ali, Abdur Rashid, Ghulam Muhammad, Aftab ur Rahman, Mubarak

55.

56.

S7.

58.

59.

60.

61.

Shah
Suleman, Q., & Hussain, I. (2014). Effects of classroom physical environment on the
academic achievement scores of secondary school students in kohat division, Pakistan.
International Journal of Learning & Development, 4(1), 71-82.
Surifah, S., Mustiati, E., Syaifullah, M. Z., & Bowo, A. N. A. (2016). Pengaruh Motivasi
Terhadap Minat Mahasiswa Mengikuti Pendidikan Profesi Akuntansi. Jurnal Kependidikan:
Penelitian Inovasi Pembelajaran, 46(2), 246-258.
Thompson, D., & Senk, S. (2010). Myths about curriculum implementation. Mathematics
curriculum: Issues, trends, and future directions, 249-263.
Wan, C., & Shen, G. Q. (2015). Encouraging the use of urban green space: The mediating
role of attitude, perceived usefulness and perceived behavioural control. Habitat
International, 50, 130-139.
Yaratan, H.,, & Kasapoglu, L. (2012). Eighth grade students’ attitude, anxiety, and
achievement pertaining to mathematics lessons. Procedia-Social and Behavioral Sciences,
46, 162-171.
Zakaria, E., Chin, L. C., & Daud, M. Y. (2010). The effects of cooperative learning on
students’ mathematics achievement and attitude towards mathematics. Journal of social
sciences, 6(2), 272-275.
Zan, R. (2013). Solid findings on students’ attitudes to mathematics. EMS Newsletter, 51-53.

Appendices

Table 4.1 Descriptive statistics (N=100)

Variable Minimum  Maximum Mean  SD Skewness  Kurtosis
Students cause(STC) 1.80 6.60 4.25 1.03 -0.52 -.365
Parents Cause (PC) 2.00 6.67 4.60 1.20 -.237 -.835
Teachers Cause(TC) 1.80 6.80 4.03 1.10 .282 -.200
Government Cause(GC)  2.50 6.50 4.54 0.85 .027 -231
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School Cause(SCC) 1.75 6.50 4.43 1.22 -.282 -.883
Examination Body
Cause(EBC) 1.00 7.00 4.19 1.50 -.060 -.601

Table 4.2: Normality Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy KMO=.662

Approx. Chi-Square=57.11
Bartlett's Test of Sphericity

df= 15, Sig= .000
Table 4.3: Hypothesis testing.
Effect Variables Beta estimates S.E C.R P- Result
Value
Direct effect 0.29 021 -137 017
MAG L
Insignificant
gender
Table 4.4:Correlations between variables
STC PC TC GC sccC EBS MAC
1 3227 2017 104 288" 3907 718"
STC 303
3227 1 .062 132 113 127 461"
PC 541 192 263 209
2017 .062 1 157 257 167 632"
TC 541 120 .098
104 132 157 1 261" 1109 455"
GC 303 192 120 280
ScC 288" 113 257 2617 1 204" 645

6446



Muhammad Nigab, Niaz Ali, Abdur Rashid, Ghulam Muhammad, Aftab ur Rahman, Mubarak

Shah
.263
3907 127 167 109 204 1 5137
EBS .209 .098 .280
7187 461” 632" 4557 645 5137 1
MAC
Note: p~ < 0.01, p'< 0.05.
Table 4.5: Multiple regression weights
Bet_a S.E CR p-value Result
Estimates
MAC STC 4.63 .289 16.00 0.00 significant
MAC PC 4.81 .203 23.66 0.00 Significant
MAC TC 4.23 187 22.64 0.00 Significant
MAC GC 4.64 118 39.19 0.00 Significant
MAC SCC 4.68 .226 20.75 0.00 Significant
MAC EBC 4.53 294 1539 0.00 Significant
Table 4.6: Direct effect for control variable sex (gender)
Effect Variables Betaestimates S.E C.R P- Result
Value
Direct
effect  MAG -0.29 0.21 -1.37 0.17 o
Insignificant
gender
Table 4.7: Model fitness measurements
Absolute fit Incremental fit Parsimonious fit
Fitness Critical Test Fitnes Critical Test  Fitness Critical Test
index value value s value value index value value
index
RMSEA <0.10 0.07 CFlI >(0.88 0.95 ChiSg/df <5 1.4
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Figure 1: Proposed Maoldel
Appendix-A

| am conducting a survey to find out different aspects of organizational learning capabilities of
the secondary school teachers. You are invited to respond to the following items by keeping in
view your school situation. Your response will be kept strictly confidential.

Respondent’s code Designation

Address of school

School Type (Please tick (V) the relevant category).

Government |:| Private |:|
Part-A
Teacher’s Demography:

1) Sex: Male Female

2) Age (Years): [ [
25-30 31-35 36-4 More than 40
[] [] ] ]
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3) Professional Qualification:

C.T. 1 B.Ed. ] M.Ed.|:I Others ]

4) Working Experience:

Less than 1 Year 1-5 years

[ [_] [
11-15 years ] 16-20 years|:| More than 20 years ]

6-10 years

5) Academic Qualification:
Undergraduate Masters Others (1 Graduate
A O |

Part-B

Factors Affecting Math Achievement (FAMA) at SSC Level

Instruction: Please circle the number corresponding to the scale provided on the right of each
statement that most closely matches your assessment for each item for the school in which you
are posted.

Students Cause (STC)

To D| So Neit So A | Str
tall i me her m g | on
y s | wh Agre e r | gly
Dis a | at e nor w e | agr
agr g | dis Disa ha e | ee
ee r | agr gree t
e | ee ag
e re
e
1 | STC1.Students are not able to learn |1 2 |3 4 5 6 |7
mathematics as it is taught in a language
other than mother language.
2 | STC2.Students have not enough time to |1 2 |3 4 5 6 |7
practice math puzzles.
3 | STC3.Students are unable to find a person | 1 2 |3 4 5 6 |7
who can clear their concepts regarding math.
4 | STC4. Students do not take interest in |1 2 |3 4 5 6 |7
learning mathematics.
5 | STC5. Students do not complete their home | 1 2 |3 4 5 6 |7
work in the subject of mathematics.
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Parents Cause (PC)
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To D| So Neit So A | Str
tall i me her m g | on
y S wh Agre e r | gly
Dis a | at e nor w e | agr
agr g | dis Disa ha e | ee
ee r | agr gree t
e | ee ag
e re
e
6 | PCLl.Parents cannot sphere enough time | 1 2 |3 4 5 6 |7
to guide their wards.
7 | PC3.parents are unable to hire a|1l 2 |3 4 5 6 |7
competent tutor for their wards.
8 | PC4.parents do not search different | 1 2 |3 4 5 6 |7
sources to help their wards in learning
mathematics.
Teachers Cause (TC)
To D| So Neit So A | Str
tall i me her m g | on
y S wh Agre e r| gly
Dis a | at e nor w e | agr
agr g | dis Disa ha e | ee
ee r | agr gree t
e | ee ag
e re
e
9 | TC1. Teachers are unable to cover |1 2 |3 4 5 6 |7
mathematics course in due course of
time.
10 | TC2.Teachers do not take regular tests. | 1 2 |3 4 5 6 |7
11 | TC3.Teachers don not give encourage | 1 2 |3 4 5 6 |7
students to learn mathematics.
12 | TC4. Teachers are unaware of the |1 2 |3 4 5 6 |7

methods which are suitable for teaching
of math.

6450




Muhammad Nigab, Niaz Ali, Abdur Rashid, Ghulam Muhammad, Aftab ur Rahman, Mubarak

Shah
13 | TC5. Strategy adopted for teaching | 1 3 4 5 6 |7
math is not appropriate.
Government Cause (GC)
To D| So Neit So A | Str
tall I me her m g on
y S wh Agre e r | gly
Dis a | at e nor w e | agr
agr g | dis Disa ha e | ee
ee r | agr gree t
e | ee ag
e re
e
14 | GCl.courses are always developed |1 2 |3 4 5 6 |7
according to the mental level of the
students.
15 | GC2.Sykllabus of math is very lengthy. | 1 2 |3 4 5 6 |7
16 | GC3.Review of the math syllabus rarely | 1 2 |3 4 5 6 |7
happen.
17 | GC4.There is no refresher courses for | 1 2 |3 4 5 6 |7
teachers to train them to teach math
effectively
School Cause (SCC)
To D| So Neit So A | Str
tall [ me her m g | on
y S wh Agre e r gly
Dis a | at e nor w e | agr
agr g | dis Disa ha e | ee
ee r | agr gree t
e | ee ag
e re
e
18 | SCC1.0Over crowded classes is the main | 1 2 |3 4 5 6 |7
cause of failure in mathematics.
19 | SCC2. Shortage of mathematics | 1 2 |3 4 5 6 |7
teachers is one of the cause of
mathematics failure.
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20 | SCC3. Environment of the school isnot | 1 2 |3 4 5 6 |7
conducive to learn math.
21 | SCCA4. There is no enough practice time | 1 2 |3 4 5 6 |7
in school to solve math puzzles.
Examinations Bodies Cause (EBC)
To D| So Neit So A | Str
tall i me her m g | on
y S | wh Agre e r | gly
Dis a | at e nor w e agr
agr g | dis Disa ha e ee
ee r | agr gree t
e | ee ag
e re
e
22 | EBS1.Ambigous papers is the | 1 2 |3 4 5 6 |7
major cause of failure in
mathematics.
23 | EBS2.Checkers of mathematics | 1 2 |3 4 5 6 |7
papers are mostly not experts.
Appendix-B
Scree Plot

Component Number

T
4

6452




