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Abstract 

This study was designed to examine the possible constraints that can affect high school students’ 
mathematics performance in five selected high schools in Awi-zone and west- Gojam. Observations and 
reports from examining bodies revealed that a high percentage of secondary school students continue 
to perform poorly in mathematics examinations. From a total of forty high schools, five were selected 
using simple random sampling technique. The respective sections were selected using purposive 
sampling techniques. Four sections were selected from each school. Then, 250 samples of students 
were employed using comprehensive sampling technique. To obtain data, questionnaire, classroom 
observation, and semi-structured interviews were used. 50 students from each school were selected 
using simple random sampling technique for the questionnaire. Similarly, three teachers from each of 
the sample school were selected using simple random sampling technique for the questionnaire, 
classroom observation and interview. The quantitative data were analyzed using one sample t-test 
whereas the qualitative one was analyzed using descriptive interpretations. The findings showed that 
students have laid claim on the problem of scoring passing mark as a result of poor mathematics 
performance. In addition, the result indicates that teachers possess the theories and their application of 
indirect instruction, organizing mathematics lessons, classroom management using assessment 
techniques. The findings also implied that there are opportunities to improve students’ performance in 
mathematics in the high schools to the expected level. Furthermore, the findings showed that 
paraphrasing math word problems improves performance of some students. In relation to the findings of 
the study, recommendations are forwarded. 
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INTRODUCTION 
Obe (1996) conceptualized mathematics as the master 
and servant of most fields and thus a source of 
enlightenment and understanding of the universe. He 
further states that without mathematics, the 
understanding of national problems would be 
unrealistic. In connection, Setidisho (2001) presented 
that no other subject forms a strong adhering force 
among diverse subdivisions of science as mathematics, 
and without mathematics, knowledge of science often 
remains unrealistic. Education in science and 
mathematics, therefore, becomes fundamental principle 
and essential tool for scientific, technological and 
economic progress in any country. It gives a nation the 
capacity to utilize technology for the exploitation of the 
resources of universe. It is well described in the 
literature that affective variables have strong influence 
on mathematics learning and achievement.  

Main factors linking the disadvantages to 
underachievement can be thematically classified into a 
deficiency of positive environment and support 
(Banergee, 2016). The frequency with which a student 
is present in the class, the trait of being well-behaved, 
and achievement differences are all very strongly 
correlated (Alsace, 2009; Graber, 2010). 

According to Mousoulides & Philippou (2005), self-
efficacy is a strong forecaster of academic performance 
in mathematics. Meanwhile, Schenkel (2009) 
maintained that attitudes towards mathematics 
represent a like or dislike of the subject and they 
embrace beliefs, abilities, and views on the usefulness 
of mathematics. 

On the same note, according to Kebritchi, Hirumi, 
& Bai (2010), students' mathematics apprehensions and 
skills improved as a result of playing mathematics 
games. According to the teachers, the games were 
efficient teaching and learning instruments because 
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they: (a) had an experiential nature, (b) extended an 
alternative way of teaching and learning, (c) afforded 
the students reasons to learn mathematics to solve the 
game problems and progress in the games, (d) 
decreased students' mathematics phobia, and (e) 
increased time on activity. On the other hand, according 
to the students, the games were efficient because they 
(a) mixed learning and fun, (b) proposed mathematics in 
adventurous and explorative context, and (c) challenged 
students to learn mathematics. In addition, the majority 
of the students expressed that they preferred playing 
multi-player versus single-player games. Thus, 
collaborative nature of the games made the games 
more attractive for students to play.  

On the other hand, mathematics anxiety is one 
factor that affects student achievement (Zakaria, Zain, 
Ahmad, & Erlina, 2012). Therefore, teachers should 
strain to understand mathematics anxiety and 
implement teaching and learning strategies so that 
students can get the better of their anxiety. Researchers 
of mathematics anxiety verifies that it has been 
reasonably responsible in taking over test anxiety’s 
theoretical foundation for mathematics anxiety 
(Hembree, 1990). Maloney, Schaeffer, & Beilock (2013) 
identified the negative effects of students’ anxiety on 
assessments of mathematics proficiency and have 
presented that, for many students’ mathematics tests 
are capturing far more than their mathematics 
knowledge. 

Thus, student behavior and teacher guided 
classroom management positively correlates with 
student achievement (Marsden, 2006). There are some 
grounds that teacher’s effects are more marked for 
mathematics achievement in high minority schools 
Konstantopoulos & Chung (2011). 

Furthermore, it was found that teacher qualification 
and student environment did not influence students’ 
poor performance; however, teaching methods have 
shaped poor performance of students in general 
mathematics and further mathematics (Gegbe & 
Koroma, 2014). Teachers should thus promote and 
motivate students to love mathematics related subjects. 
Students must formulate positive attitude towards the 
teacher and the subject matter. It is a fact that teacher 
factor, students attitude and commitment, methods of 
teaching mathematics, use of instructional materials 
and the school environment are to a great extent valid 
factors that influence students’ poor performance in 
mathematics in the senior secondary school certificate 
examination in Kogi state, Nigeria (Umameh, 2011). 
This is so because as noted by Brown (2016), rational 
mathematical thought necessarily leans on beliefs set 
within a play of  ideological framings within school 
partition in terms of their stakeholder  interface with 
mathematics. 

Meanwhile, according to Peak (2011), improving 
the academic achievement of students who are often in 
the middle or average scope and who are mainly 
minorities and are economically disfavored has been 
shown to bring about significant improvement in 
mathematics achievement. OECD (2016) has 
distinguished typical individual, family, regional, and 

school level components linked with differential 
attainment in mathematics and science. McLeod (1992) 
identified three concepts used in his research that affect 
mathematics education: beliefs, attitudes, and 
emotions. He made distinctions among these and 
described emotions as the most intense and least 
stable, beliefs as the most stable and least intense, and 
attitudes as somewhere in between on both 
dimensions. Beliefs were seen as the most 'cognitive' 
and emotions as the least so. 

Gherasim, Butnaru, and Mairean (2013) observed 
gender factors in such variables as achievement goals, 
classroom environments and achievement in 
mathematics among young adolescents indicating that 
girls received higher grades in mathematics than 
boys. Significant gender differences were found in 
attitudes towards mathematics. More boys than girls 
read mathematics “outside readers”, took part in 
mathematics extracurricular activities and consulted 
reference books when encountering difficulty in 
mathematics. 

Another research found that amount of homework 
time, the act of teaching at school of the parents and 
residential size had nothing to do with attitude, learning 
habit and academic achievement (Wong, 1992). On the 
other hand, Daw (2012) proposed that the amount of 
homework and the socio-economic achievement gap in 
mathematics and science are directly proportional in 
secondary school. It can be expected that the student 
may not have enough support at home. The 
employments of focused instructional materials in 
school are thus further supported. Degree of affection of 
mathematics also deteriorated as students ascended 
the grade levels, and many students found mathematics 
lessons tiresome. Although most students liked 
mathematics, they considered it as a crucial subject and 
were unforced to give attempt to learn mathematics 
outside school, many of them did not have self-
confidence in learning mathematics. According to 
Burstein (1992), students’ attitude towards mathematics 
and their performances and achievements are directly 
proportional to each other. Therefore, those students 
having positive attitude do better than holding negative 
attitude concerning mathematics (Gibbons, Kimmel, & 
O’Shea, 1997). 

So far, in another study by the use of episode 
writing, “ability to solve mathematics problems”, “having 
the correct answers”, “accurate and fast solution”, 
“ability to apply to daily life situations”, “knowing the 
underlying principle”, “understanding the procedure and 
strategies”, “ability to clarify concepts”, “knowing the 
relationships among concepts” and “ability to explain to 
others” were some of the indicators of understanding as 
comprehended by the students (Wong, 1995).  

Observations and reports from examining bodies 
in the context of the present research revealed that a 
high percentage of secondary school students continue 
to perform poorly in mathematics examinations. 
According to Ministry of Education of Ethiopia (2015), 
only 27% of the secondary students’ school 
performance levels in 2014/15 met the standard, level 
3.  Furthermore, according to the Education Bureau of 
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Amhara region, where the research took place, by 2016 
only approximately 33% of students who took grade 10 
national exams in the region obtained the passing mark 
(50%). 

Despite the laudable efforts at developing an 
acceptable general mathematics curriculum, students’ 
performance in the subject appears to be declining over 
the years. Meanwhile, schools are established to 
accomplish specific goals and objectives and 
incidentally one of the most common criteria of 
evaluating the effectiveness of any school system is the 
extent to which the students perform in their 
examinations. Thus, the objectives of this study are to 
examine the factors responsible for the students’ poor 
performance in mathematics in selected secondary 
schools. Specifically, it will examine teachers’ and 
students’ attitude to teaching and learning of 
mathematics, the nature of school environment, 
teachers’ teaching methods, and teachers’ use of 
instructional materials and finally to recommend the 
concerned body for its remedy. 

According to Agirdag, van Houtte, & van Avermaet 
(2012), more than one-level studies of data grounded 
on a study of 2,845 pupils (aged between 10 and 
12 years) in 68 Flemish primary schools disclosed that 
a higher proportion of migrant and working-class pupils 
in a school is related with lower levels of math 
achievement in both migrant and indigenous Belgian 
students. The authors’ findings determined that the 
ethnic composition of the school no longer had a 
substantial effect on students’ achievement, while the 
socio-economic status composition did. 

A significant forecaster of achievement in 
mathematics is the teacher's communication of 
objectives and expectations. Earlier research (Gherasim 
et al., 2013) has demonstrated the grandness of 
knowing the goals of an activity for being productive. It 
is also sensible to believe that if we know what we are 
looking for, it should be more comfortable to find it. The 
outcomes of this study demonstrated a positive 
relationship between the factor—properly 
communicated objectives—and achievement in 
mathematics. 
 
METHOD 

Basically, quantitative data analysis technique was used 
to analyze the data and qualitative analysis technique 
was also used as a supplement to the quantitative data 
analysis. To see the extent to which the perceived 
constraints affect the mathematics performance of 
students, one sample t-test analysis was applied. The 

data drawn from observation and interview were 
thematically analyzed qualitatively using descriptions. 

The research designs used in this study were 
survey research design and analytical research design. 
Moreover, the research approach used in the study was 
a quantitative approach supported or complemented by 
a qualitative research approach. 

 
Participants 

The study was designed to explore factors of perceived 
constraints on students’ performance in mathematics. 

Specifically, this study was designed to examine the 
effect of perceived constraints on five high school 
students in mathematics. Moreover, this research 
further aimed to discover the relationship between 
beliefs and performance of mathematics. In addition, 
the effects of some factors that teachers identified as 
constraining students’ poor performance in mathematics 
were intensively investigated. 

To this end, the target population of the study was 
high school students and mathematics instructors in 
West Gojam and Awi zones, Amhara regional state, 
Ethiopia. From a total of nine functioning high schools, 
five high schools were selected using simple random 
sampling technique. The five high schools’ respective 
mathematics teachers were selected using purposive 
sampling techniques. Then, all mathematics teachers of 
the five high schools selected using comprehensive 
sampling technique were samples of this study. Fifty 
students from each of the five high schools were 
selected using simple random sampling technique for 
questionnaire and similarly three mathematics teachers 
from each of the sample high school were selected 
using simple random sampling technique for 
questionnaire, observation and interviewing. 
 
Data Gathering Instruments 
In this study, questionnaire, classroom observation, and 
semi-structured interviews were used as the basic 
instruments for collecting data. Questionnaire including 
both close ended and open ended questions that 
encompasses questions of different variables was used 
as the main data gathering tool. The close ended 
questions were 5- point Likert scale questions whereas 
open ended questions request teachers to describe a 
recently used problem, explain why they prefer 
particular types of questions, identify opportunities and 
constraints of teaching in mathematics classes in their 
respective high schools and describe the professional 
development needs of the staff at their school in relation 
to the implementation of good teaching-learning 
approaches.  

Furthermore, the semi-structured interview and 
observation guides were designed in such a way that 
they provide relevant data that helped us to answer the 
basic research questions of this study.  
 
FINDINGS AND DISCUSSION 

This part deals with the analysis of results obtained 
from the questionnaire distributed to students and 
teachers of the five high schools situated in Gojam and 
Awi- zone, Amhara Regional state, Ethiopia. 250 
students were involved in filling the questionnaire. The 
questionnaire of the students constitutes 20 items 
categorized under three themes. The questionnaire of 
the teachers constitutes 25 items categorized under one 
theme. One sample t-test was employed to examine 

students’ poor performance in mathematics and 
teachers’ mathematical knowledge, practice and level of 
support. The findings are presented, analyzed and 
interpreted as follows: 
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Table 1: Test anxiety of students: 

 
Variables 

Expected 
mean 

Observed mean  
sd 

 
df 

 
Sig 

Inferior than other classmates 3 2.4 .665 249 .000* 
Keep thinking of questions that I cannot answer in 
previous part 

3 2.6 .802 249 .000* 

Think about the consequence of failing in the exam                                         3 2.3 .459 249 .000* 

Feel nervous and worry 3 3.5 .672 249 .000* 
Cannot remember what I have learnt before 3 3.1 1.303 249 .226 
* 
significant at alpha value of 0.05; n = 250 

 
The results in Table 1 portray that there was a 
significant mean difference between the expected (3) 
and the observed (2.4) regarding that in taking math 
exam, students had negative thought that they were 
inferior to other classmates which was in favor of the 
expected mean. 

This implies that students had bad experience of 
feeling inferiority concerning math exam. Similarly, 
table 1 shows that there was a significant difference 
between the expected (3) and the observed (2.6) 
regarding that students kept thinking about questions 

that they could not answer. The same is true for 
thinking about the consequence of failing and feeling 
nervous and worry in the exam. However, one of the 
categories that were observed in this study was that 
whether they can remember what they have learned 
before the exam or not. As the responses obtained 
from the students disclosed, there was no significant 
difference between the expected mean (3) and the 
observed mean (3.1). This implies that the students’ 
remembrance only did not help them in answering 
questions in a mathematics examination. 
  

 
Table 2: Perception of students on the influence of teachers’ method of teaching and learning materials on students’ 
poor academic performance: 

 
Variables   

 
Expected 
mean 

 
Observed   
mean 

 
 
sd 

 
 
       df 

 
 
Sig 

Large class size 3 3.1 1.303 249 .082 
Teachers are not innovative in methodology                                                     3 2.5 .501 249 .032

*
 

Instructional materials are not provided for the teachers                                                     3 2.5 1.027 249 .065 

Inadequate lesson plan 3 3.4 1.202 249 .076 
Inadequate supervision 3 3.2 .750 249 .047

*
 

*
significant at alpha value of 0.05; n = 250
 
The results in table 2 show that there was a 
significant difference between means of teachers’ not 
being innovative in methodology, expected mean (3) 
and observed mean (2.5), and inadequate 

supervision, expected mean (3) and observed mean 
(3.2). However, there was no significant difference 
between the expected mean and observed mean of 
large class size, not providing instructional materials, 
and inadequate lesson plan.   

 
Table 3: Perception of students on their poor academic performance and teachers’ qualifications: 

Variables   Expected 
mean 

Observed     
mean 

    sd df    Sig 

Lack of quality  teachers 3 2.5 1.027 249 .000
*
 

Most teachers do not have adequate knowledge of 
their subject                                                     

3 2.45 .776 249 .000
*
 

Extreme dependence on text books                                           3        3.6 .918 249 .000
*
 

Lack of professional development 3 3.1 .832 249 .059 

Inadequate teaching skills 3        3.4 1.116 249 .000
*
 

Teachers’ inadequate salary 3        3.0     .776 249 1.00 

significant at alpha value of 0.05; n = 250
 
The results in table 3 shows that there was a significant 
difference between the mean of lack of quality  
teachers, expected mean (3) and observed mean (2.5); 
extreme dependence on text books, expected mean (3) 
and observed mean(3.6); and inadequate teaching skills 

expected mean (3) and observed mean(3.4). Moreover, 
there was a significant difference between the expected 
mean (3) and observed mean (2.45) of having no 
adequate knowledge of their subject. However, lack of 
professional development and teachers’ inadequate 
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salary did not have significant difference between the 
expected mean and observed mean.  

As it is expected, the current finding was 
consistent with findings of previous studies. Silverman 
and Thompson (2008), for example, explained that 
instructors’ practices are affected by their own 
experiences as learners of mathematics as well as by 
their experiences in classroom teaching as instructors’ 
of mathematics. 

This study explored whether and how teachers’ 
mathematical knowledge for teaching contributes to 
enhancing students’ mathematics achievement. It was 
found that teachers’ mathematical knowledge was 
significantly related to student achievement gains in 
high school grades. 

The present study had clear limitations, including 
the small sample of students and teachers, missing 
data, and a lack of alignment between our measure of 
teachers’ mathematical knowledge and student 
achievement. These problems may bias the effect size 
coefficients of our content knowledge for teaching 
variable toward zero, however, we feel confident that 
the positive effects observed in our analyses were 
robust and, if anything, underestimated. However, we 
are less confident in any borderline or null results, such 
as those found for the teacher preparation measures. 
Therefore, the researcher focused his concluding 
discussion primarily on the effects of the content 
knowledge variable on students’ achievement. It was 
found that teachers’ mathematical knowledge for 
teaching positively predicted student gains in 
mathematics achievement in high schools. Moreover, 
the positive effect on student gains in the high schools 
suggests that teachers’ content knowledge plays a role 
even in the teaching of very elementary mathematics 
content. 

An important feature of these analyses was that 
the researcher measured mathematical knowledge for 
teaching, not simply teachers’ computational facility or 
course taking. Consequently, it has been difficult to 
measure reliably or validly on a large scale. In this work, 
it has been attempted to build on these scholars’ 
theories about relationships of subject matter and 
pedagogy by designing a measure of teachers’ 
mathematical knowledge for teaching, and hence it can 
be reported that this more task-sensitive measure is 
positively related to student achievement. 

The results modify interpretations of earlier studies 
exploring the effect of teachers on student achievement 
(Hanushek, 1997). In one hand, they support Shulman’s 
(1986) important critical review of the process-product 
literature, namely, that studying teacher impact in light 
of subject-specific behavior is critical. Moreover, the 
findings help visualize a new generation of process-
product studies designed to answer questions about 
how teachers’ mathematical behavior—in particular, 
their classroom explanations, representations, and 
interactions with students’ mathematical thinking—might 
affect student outcomes. The  results of this study also 
inform findings from the educational production function 
literature by indicating that a direct measure of teachers’ 
content knowledge for teaching horns placeholder 

measures such as courses taken or experience and by 
suggesting that measures of teacher knowledge should 
be at least content specific or, even better, specific to 
the knowledge used in teaching children. The findings 
of this study both support and challenge recent policy 
initiatives. If successful, efforts to improve teachers’ 
mathematical knowledge through content-focused 
professional development and pre-service programs will 
improve student achievement, as intended. 
 
CONCLUSIONS 

Training should be given to mathematics teachers in 
different types of skills (Intellectual, Teaching, 
Evaluation etc.) to foster the students’ performance. 
Teachers should enrich the students through effective 
open-ended questions, communication process, 
organization of mathematics related co-curricular 
activities, creative discussions, genuine experimentation 
etc. 

In the same line, awareness should be given to 
parents in the way they could help students to foster 
their mathematical performance informally and at times 
non- formally. Schools need to arrange some special 
programs for development of mathematics 
performance. Teachers and school heads need to 
create conducive environment in schools for improving 
mathematics performance and its development. 

Meanwhile, in order for schools to become more 
effective via producing more effective Mathematics 
teachers, some quandaries were found. Some teachers 
expressed that many of the students in the upper 
secondary level have a fallible background of basic 
Mathematics skills. Some teachers also indicated that 
students’ interest in learning Mathematics was the 
primary problem. One teacher had even boldly and 
confidently declared that many students dislike intense 
Mathematics. A few teachers remarked the grandness 
of continuous Professional Development on teaching 
Mathematics. However, the findings of this study 
proposed that the teachers’ professional development 
experiences were not very powerful in arriving at 
positive changes on either the teachers’ practices or 
their beliefs. It is clear from the study that effectiveness 
of classroom instruction originates from the teacher. 
Mathematics teachers have to be well–prepared, well–
knowledgeable, and extremely supported for 
modifications in the curriculum and instructional 
strategies to occur. A special pedagogy noticed in the 
model teacher that surpassed from the others was the 
teacher’s calling into question abilities. The teacher was 
not only an explorer (the teacher rationalized what to do 
by explaining how and why the operation works), he 
was also a questioner (the teacher requires the 
students to be able to develop the procedure 
themselves). Suffolk (2007) connoted that the explainer 
is teacher–centered, while the questioner is learner–
centered. On the other hand, Wong (2007) indicated 
that the teacher involves being the main figure in the 
Mathematics classroom, and not the students. It is the 
teacher who plans learning activities, which are the 
fundamental to understanding. The teacher needs to 
guide the classroom and its learning activities (Tsang et 
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al., 2014). Therefore, one characteristic of efficient 
classrooms might be teacher–led, yet student–centered. 
This is in line with Khalid’s argument (2006) that 
effective teaching demands teachers to determine: 
“what aspects of a task to highlight, assessment 
techniques that enhance performance into the learning 
of mathematics, how to organize and direct the work of 
students, what questions to ask students having varied 
levels of expertise, and how to support students without 
taking over the process of [mathematical] thinking for 
them” (p. 176). 

Based on the findings of the study, the following 
recommendations were forwarded: The curriculum 
developers, implementers and educational evaluators 
and school heads should enforce teachers to apply 
appropriate teaching methods. Teachers need to 

identify mathematically creative students and forming 
the teaching group for their improvement of 
mathematics performance. Schools have to arrange 
special provisions and arrangements for counseling of 
mathematically creative talents. Creativity should be 
made Compulsory and integrated in all primary and 
secondary school mathematics curriculum, scheme of 
work, lesson note, lesson plan and in the classroom 
when teaching and learning take place. The Ministry of 
Education should review the Teacher Education 
programs for the development of some mechanism for 
improving mathematics performance. The Ministry of 
Education should review its programs to improve the 
capacity of the prospective teachers. 
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