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Abstract: Currently, there is a strong political focus in Ethiopia on science, engineering, and mathematics. This to be 

efficient and practical strong mathematics knowledge, which is built through effective mathematics learning and problem 

solving, is momentous. For this in turn students’ beliefs about mathematics learning and problem solving play an important 

role; since students’ beliefs are vital forces in students’ mathematics learning and problem solving. Therefore, investigating 

students’ beliefs about mathematics learning and problem solving is essential in educational research. To address the problem 

quantitative approach using survey design was employed. The data was collected from four schools in West Arsi Zone using 

multistage sampling. The quantitative data obtained was analyzed using mean and independent samples t-test. Consequently, 

this study displayed that students’ beliefs about mathematics learning, and students’ beliefs about mathematics problem 

solving, were neutral; and there was statistically significant difference in students’ beliefs about mathematics learning and 

problem solving according to stream, and parents’ residence. However, even though the mean of students’ beliefs about 

mathematics learning and problem solving for male students was greater than that of female students, there was no statistically 

significant difference between male and female students in their beliefs about mathematics learning and problem solving. 
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1. Introduction 

For education to be problem solver and functional it 

should lay on the strong education system that creates well 

trained and well equipped man power that can suggest a 

solution for the problem of the society. This in turn lays on 

the strong foundation of science, engineering, and 

mathematics that can contribute a lot in building a bridge to 

transform the people from the level of poverty to the level of 

prosperity. That is why currently, there is a strong political 

focus in Ethiopia on science, engineering, and mathematics 

[1]. This to be efficient and practical strong mathematics 

knowledge, which is built through effective mathematics 

learning and problem solving, is momentous. For this in turn, 

student’ beliefs about mathematics learning and problem 

solving, that is, the beliefs students hold about what are 

productive and counterproductive learning and problem 

solving strategies in mathematics, play an important role. 

1.1. Literature Review 

In learning mathematics research indicates that some 

students give high emphasis for memorizations, others 

associate ability for being successful in mathematics. For 

example, Mapolelo conducted a research on beliefs about 

the nature of mathematics, mathematics learning and factors 

that impact on learning mathematics in three rural senior 

secondary schools in Botswana [2]. Finding revealed that 

students feel learning by memorization determines their 

success in solving problems. Students also believed that one 

aspect of becoming successful in mathematics is to 

understand and to apply memorized rules and procedures 

when solving mathematical problems [3]. 

Moreover, related to mathematics learning and problem 

solving, many students also have beliefs that diminish their 
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motivation and actually hinder interest in, and understanding 

of the subject. Typical examples of such student beliefs are: 

� Mathematics problems have one and only one right 

answer. 

� There is only one correct way to solve any mathematics 

problem, usually the rule the teacher has most recently 

demonstrated to the class. 

� Ordinary students cannot expect to understand 

mathematics; they expect simply to memorize it and 

apply what they have learned mechanically and without 

understanding. 

� Mathematics is a solitary activity, done by individuals 

in isolation. 

� Students who have understood the mathematics they 

have studied will be able to solve any assigned problem 

in five minutes or less. 

� The mathematics learned in school has little or nothing 

to do with the real world. [4] 

The above beliefs affect students’ perseverance and 

motivation in the process of learning concepts of 

mathematics and solving problems that cannot be understood 

easily and solved quickly. For example, students who believe 

problems must be solvable in five minutes or less conclude 

that one should give up on any problem which cannot be 

completed in five minutes [5]. They also challenge the 

teaching process. Because, they may pose difficulties for 

teachers who may hold constructivist views of mathematics 

and want to teach mathematics in a constructivist manner [2]. 

Indeed, students can develop the above beliefs due to 

different reasons. For instance, they may hold due to the 

communication of an absolutist view in school by giving 

students mainly unrelated routine mathematical tasks which 

involve the application of learnt procedures, and by stressing 

that every task has a unique, fixed and objectively right 

answer, coupled with disapproval and criticism of any failure 

to achieve this answer. Also, students can develop them due to 

their experiences in previous classes, in particular, in 

elementary and junior high school. For example, students 

believe that all mathematics problems can be completed in five 

minutes or less since these students have the experience to 

complete ten or more exercises in elementary and junior high 

school, so that problems which require sustained thought are 

rare, and most text books word problems are of the 1-or 2-step 

variety that can be solved in one or two minutes [6]. In 

addition, experiences of learning mathematics in rigid and 

structured classrooms which include little opportunity for 

debate or discussion focus on searching for the one right 

answer, offer limited encouragement to reflect on thinking, 

expect quick answers, and emphasis timed tests [7]. 

Problem solving is a scientific process that evolves from 

understanding the problem to evaluating the solution, and 

this process is affected by several factors. Among these, one 

of the most substantial is belief. The students who thought 

problem solving should be a short process and that they could 

address it by memorization of rules also believed that 

problem solving is difficult. In this case not only beliefs 

affect the problem solving process, but also personal factors 

such as life experiences [8]. 

In Ethiopia, mathematics is a prerequisite for admission into 

university and college areas of study. It is used as a language for 

science and technology. Indeed, the government of Ethiopia has 

recently designed a strategy through which 70% of the 

university enrollment would be in science and technology, 

which deserves strong mathematics knowledge [1]. 

In the study conducted in 2010 on grades 10 and 12 to 

provide information about learning attainments by students 

and the factors that determine those attainments in 

mathematics results across subgroups: gender, region and 

selected home background variables, it was found that in 

grade 10 the mean score for mathematics was 34.7% and 

only 14.7% of students in mathematics were able to score 

50% and above [9]. In this article grade 12 the mean score 

for mathematics was 54.3% and only 57.7% of students in 

mathematics were able to score 50% and above. One of the 

reasons indicated for this low performance of students was 

the beliefs of students’ that they have in mathematics. 

Therefore, the significance of this study will provide 

comprehensive overview of students’ beliefs about 

mathematics learning and problem solving; and provide 

feedback to the concerned bodies (notably government and 

non-governmental institutions, curriculum designers, 

mathematics educators, mathematicians, researchers, schools, 

families, mathematics teachers and students themselves) so 

that to improve students’ beliefs in mathematics education. 

Moreover, it contributes to further studies being as sources of 

information. 

1.2. Statement of the Problem 

In Ethiopia, problem of mathematics concept 

understanding, low skill of problem solving and low 

students’ performance in mathematics are widely observed in 

secondary schools. The problems are associated with 

problem of students’ beliefs in mathematics ([10], [11], [9] & 

[12]). In addition, in recent years much concern has been 

expressed about students' reluctance to continue to learn and 

solve mathematics problems beyond the compulsory years 

[12]. This is widely observed in grade eleven stream choice 

and in their first year tertiary education department choice 

[12]. Hence, the above problems related to students’ 

mathematics learning, problem solving, and mathematics 

achievement demanded studying students’ beliefs about 

mathematics learning and problem solving. 

1.3. Purpose and Research Questions of the Study 

The purpose of this research was to investigate students’ 

beliefs about mathematics learning and problem solving. 

From aforementioned purpose, the following four major 

research questions were posed to be addressed: 

1. What are the nature of students’ beliefs about 

mathematics learning and problem solving? 

2. Is there a significant difference between male and 

female students’ beliefs about mathematics learning and 

problem solving? 
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3. Is there a significant difference between natural science 

and social science students’ beliefs about mathematics 

learning and problem solving? 

4. Is there a significant students’ beliefs about 

mathematics learning and problem solving difference 

according to their parents’ residence? 

2. Materials and Methods 

2.1. Research Design 

In this research quantitative approach using a survey 

design for obtaining descriptive statistics was employed [13]. 

2.2. Population and Sampling 

This study was conducted in West-Arsi zone, one of the 19 

zones of Oromia National Regional State in Ethiopia. All 

grade eleven students from government schools of West Arsi 

Zone were constitute the population of the study. Regarding 

sampling for data collection using mathematics belief scale, 

multistage sampling was used. Accordingly, Dodola, Gedeb 

Hasasa, Shashemene and Arsi Negele preparatory schools 

were selected by lottery method. There were 2046 (1247 

males and 799 females; 1233 natural science and 813 social 

science) students in the four sampled preparatory schools 

when the sample was taken. Following the selection of the 

four sampled preparatory schools, it was made clear that the 

students were assigned randomly without any discrimination 

in each section. Hence, sections were selected using lottery 

method to collect data using mathematics belief scale. The 

researcher then considered all students in the selected 

sections for data collection. The selected students of the 

study were 600 students in which all were the members of 

the above selected schools and selected sections. However, 

from 600 respondents the participants who have properly 

responded were 545 (325 males and 220 females). The 

responses of 55 respondents were dropped due to 

inconsistency and incomplete responses. 

2.3. Instrument of Data Collection 

In order to address the research questions of this study 

mathematics belief scale was used and adapted from [14]. 

The mathematics belief scale has two belief components: 

students’ beliefs about mathematics learning and students’ 

beliefs about mathematics problem solving, each contain 

eight items. Items of students’ beliefs about mathematics 

learning address memorization, natural ability, effort, and 

group work in mathematics learning, whereas items of 

students’ beliefs about mathematics problem solving address 

patience and persistence in solving mathematics problem, 

nature of methods of solving, nature of solutions of 

mathematics problem, and possibility of solving mathematics 

problems without remembering formulas. Also, eight of the 

items of the mathematics belief scale are positive and eight of 

the items are negative. In the scale the respondents were 

asked to complete on a five point Likert Scale: “Strongly 

agree”, “Agree”, “Undecided”, “Disagree”, and “Strongly 

Disagree”, and for the positive items rated as 5, 4, 3, 2, and 1 

respectively; while for negative item the rating was reversed. 

2.4. Validity and Reliability 

In this research, to maintain both the content and the face 

validity of the mathematics belief scale, it was repeatedly 

checked by colleagues and then by advisors. Also, pilot-test 

was conducted on 40 grade 11 students of Didea Preparatory 

School in East Arsi Zone, which was selected by simple 

random sampling. Thus, the responses of 40 respondents of the 

pilot study and 545 respondents of the main data were used for 

discussing the reliability statistics of students’ beliefs about 

mathematics learning and students’ beliefs about mathematics 

problem solving. Accordingly, the reliability statistics 

(Cronbach's Alpha) for students’ beliefs about mathematics 

learning and problem solving (pilot =.866, main data =.954), 

students’ beliefs about mathematics learning (pilot =.847, main 

data =.884) and students’ beliefs about mathematics problem 

solving (pilot =.860, main data =.955) were greater than 0.7, 

which indicated that the mathematics belief scale was high 

internal consistence reliability. 

2.5. Method of Data Analysis 

The skewness values (statistics) of all the belief scale 

items of the main study are between -1 and 1. Accordingly, 

the data distribution is approximately normal [15]. Therefore, 

in accordance with the objective of the study and the research 

questions, and the normality of the data, mean, and 

independent samples t-test were employed. 

3. Results and Discussions 

3.1. The Nature of Students’ Beliefs About Mathematics 

Learning and Problem Solving 

The analysis of students’ beliefs about mathematics 

learning and problem solving was based on low (strongly 

negative beliefs: 1.0 to 1.4; and negative beliefs: 1.5 to 2.4); 

medium (neutral: 2.5 to 3.4) and high (positive beliefs: 3.5 to 

4.4; and strongly positive beliefs: 4.5 to 5.0). Based on the 

analysis key of beliefs, the level of students’ beliefs about 

mathematics learning and problem solving is indicated in 

Table 1. 

Table 1. The Nature of Students’ Beliefs about Mathematics Learning and Problem Solving. 

Belief Category N M SD Level Description of levels 

Students’ beliefs about mathematics learning and problem solving 545 3.05 .67 Medium Neutral 

Students’ beliefs about mathematics learning 545 3.29 .92 Medium Neutral 

Students’ beliefs about mathematics problem solving 545 2.80 1.19 Medium Neutral 
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According to this finding, the nature of students’ beliefs 

about mathematics learning and problem solving (Mean = 

3.05; SD =.67), the nature of students’ beliefs about 

mathematics learning (Mean = 3.29; SD =.92), and students’ 

beliefs about mathematics problem solving (Mean = 2.80; SD 

= 1.19) denote as medium level. That is, the nature students’ 

beliefs about mathematics learning and problem solving are 

neutral; the nature of students’ beliefs about mathematics 

learning; and students’ beliefs about mathematics problem 

solving is neutral, which are neither positive nor negative 

beliefs. The mean of students’ beliefs about mathematics 

learning is greater than the mean of students’ beliefs about 

mathematics problem solving. Moreover, the mean score of 

students’ beliefs about mathematics problem solving was low. 

One possible explanation for this is that, the students’ 

beliefs about self in mathematics education in general, that is 

the beliefs students hold to be true about themselves and 

about their academic potentialities related to mathematics 

were low. In particular, as it was found in this research, 

students’ self efficacy beliefs and students’ task value beliefs 

in mathematics education are low. In line with this 

Zimmerman and Campillo indicated that students self beliefs 

in mathematics, in particular their confidence and self-

efficacy are predictive of persistence and effort during 

problem solving [16]. Furthermore, students' did not want to 

exert much effort in problem solving. This is due to their low 

intrinsic goal orientation. In line with this research indicated 

that students with intrinsic goals are inclined to exert more 

effort and are more likely to persistent with difficult tasks 

than those with extrinsic goals [17]. 

However, all students did not have neutral beliefs about 

mathematics learning and mathematics problem solving. To 

see this consider Table 2 that indicates the percentage of 

respondents in each level based on average score of 

components of students’ beliefs about mathematics learning 

and mathematics problem solving. 

Table 2. Percentage of Respondents in Each Level of Students’ Beliefs about Mathematics Learning and Mathematics Problem Solving. 

Belief Components N 
Percentage of Respondents in Each Level 

Strongly positive Positive Neutral Negative Strongly negative 

Students’ beliefs about mathematics learning 545 9.2 44.0 22.8 23.8 0.2 

Students’ beliefs about mathematics problem solving 545 11.0 25.9 15.4 38.2 9.5 

 

From Table 2, it can be seen that all students were not 

assigned in the same neutral level of beliefs. Related to 

students’ beliefs about mathematics learning, there were only 

22.8% of students having neutral beliefs, which is neither 

positive nor negative beliefs; the remaining 77.2% of students 

are in the other levels. That is about 9.2% of them had strongly 

positive beliefs, 44.0% of them had positive beliefs, while 

23.8% of them had negative beliefs, and 0.2% had strongly 

negative beliefs. Thus, more than half (53.2%) of the students 

had either strongly positive or positive beliefs about 

mathematics learning. On the other hand, regarding 

mathematics problem solving only 15.4% of students had 

neutral beliefs, which is neither positive nor negative beliefs; 

the remaining 84.6% of students were in the other levels. That 

is about 11.0% of them had strongly positive beliefs, 25.9% of 

them had positive beliefs, whereas 38.2% of them had negative 

beliefs, and 9.5% of them had strongly negative beliefs. 

Table 2 also indicated that nearly half (47.7%) of the 

students had either negative or strongly negative beliefs 

about mathematics problem solving. One possible 

explanation for this is that due to students’ low self efficacy 

beliefs, task value beliefs and intrinsic goal orientation 

beliefs about mathematics, which they are very important for 

students to deeply engaged in doing mathematics problems, 

to be willing to tackle new challenges, to demonstrate high 

levels of confidence in their abilities and to persist at doing 

the problem for a longtime [18]. In addition, when students 

intrinsically value an activity they often become deeply 

engaged in it and can persist at it for a longtime [18]. The 

other reason for high percentage of students with negative or 

strongly negative beliefs about mathematics problem solving 

underlined in the questionnaire, interview and focused group 

discussion was due to their problem related to English 

language. The students learned mathematics up to grade eight 

in local language; they have started to learn mathematics in 

English in grade nine. This situation influenced their 

understanding of the mathematics problem solving. In line 

with this Causapin indicated that use of a second language in 

the mathematics classroom negatively affected confidence 

and performance [19]. Indeed, a recent study found that it 

was more beneficial to use the first language in learning 

mathematics [20]. Moreover, analyzing the percentage of the 

responses on each positive item of students’ beliefs about 

mathematics learning and students’ beliefs about 

mathematics problem solving as indicated in Table 3. 

Table 3. Percentage of Respondents’ Responses in the Five Point Likert Scale for Each Positive Item of Students’ Beliefs about Mathematics Learning and 

Mathematics Problem Solving. 

Belief Items N 
Percentage of Respondents’ Responses 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

Mathematics learning requires memorizing formulas 545 11 45.5 13.6 22.6 7.3 

Natural talent is very important to learn mathematics 545 10.5 33.6 23.3 23.1 9.5 

Individual effort is very important to learn mathematics 545 9.5 39.2 17.4 25.1 8.6 

Group work facilitates the learning of mathematics 545 6.8 53.9 29.9 8.8 0.6 

I try mathematics problems until I have the solution 545 17.8 21.8 12.8 19.3 28.2 
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Belief Items N 
Percentage of Respondents’ Responses 

Strongly Agree Agree Undecided Disagree Strongly Disagree 

There are several ways to find the solution of a mathematics 

problem 
545 22.0 19.8 13.9 28.3 16.0 

Mathematics problem can have more than one right answer 545 10.0 16.7 20.7 35.8 16.9 

Mathematics problems can be solved without remembering 

formulas 
545 10.8 24.6 14.5 25.5 24.6 

 

As it can be seen from Table 3, related to students’ beliefs 

about mathematics learning, in each positive items the sum of 

the percentages of respondents who reported that strongly 

agree and agree is greater than both the percentages of 

respondents who reported that undecided and the sum of the 

percentages of respondents who reported that disagree and 

strongly disagree. For example, more than half of the 

respondents (56.5%) believed that mathematics learning 

requires memorizing formulas, while only 29.9% of them 

either disagree or strongly disagree with that; 41.1% of them 

believed that natural talent is very important to learn 

mathematics, 32.6% of them either disagree or strongly 

disagree with that; 48.7% of them believed that individual 

effort is very important to learn mathematics; while 33.7% of 

them either disagree or strongly disagree with that; and more 

than half (60.7%) of them believed that group work 

facilitates the learning of mathematics, while only 9.4% of 

them either disagree or strongly disagree with that. Thus, 

more than half of the students in this study believed that 

mathematics learning requires memorizing formulas, and 

group work facilitates the learning of mathematics. 

One possible explanation for students’ high emphasis on 

memorization in learning mathematics is due to the lecture 

oriented method of mathematics teaching. Students indicated 

that the mathematics class is often dominated by the subject 

teacher’s routine activities which emphasizes on rules and 

formulas, that is, more on procedural content knowledge than 

on conceptual knowledge. There is no time for students to 

engage in the teaching activities to construct their own 

understanding; they rather expected to memorize the contents 

covered in class by the subject teacher and its formulas outside 

the class. Also, lack of consideration from mathematics 

teachers and students’ poor time management contributed for 

students’ high emphasis on memorization in learning 

mathematics. Students who are required to memorize methods 

and procedures in mathematics will inevitably believe that 

mathematics is mainly a matter of following disconnected 

rules and symbols, and might have more to do with gaining 

approval than with making sense of mathematics [2]. 

Also the percentage of students who believed that natural 

talent is very important to learn mathematics and individual 

effort is very important to learn mathematics is greater than 

40%. The result of students’ beliefs obtained in this research 

related to natural talent is not consistent to the articles [10] 

and [21]. In an option paper presented at the technical 

workshop on science and mathematics secondary education 

in Africa follow-up program underlined that students 

believed science and mathematics education requires special 

natural talents that are not normally acquired through 

learning [10]. Also, Ignacio, Blanco & Barona indicated that 

students believed learning mathematics requires a "special 

ability" that is not always within everyone's reached [21]. 

However, despite the fact that more than 40% of students 

believed both natural talent and individual effort are very 

important in learning mathematics, the percentage of students 

who believed that natural talent is very important less than 

the percentage of students who believed that individual effort 

is very important to learn mathematics. Besides, as indicated 

in the focused group discussion comparing natural talent and 

effort students underlined that effort is very important than 

natural talent in learning mathematics. Moreover, in this 

study most of the students believed that group work 

facilitates the learning of mathematics. This is in agreement 

with Causapin, in which students believed that group work 

served as relief because it minimize the “fear” created by 

explaining their answers in front of everybody that greatly 

affected their ability; and increased their confidence and 

made learning easier inside the classroom [19]. 
On other hand, related to the positive items of students’ 

beliefs about nature of mathematics problem solving in each 

belief item the sum of the percentages of respondents who 

reported that strongly agree and agree is greater than the 

percentage of respondents who reported that undecided, but 

less than the sum of the percentages of respondents who 

reported that disagree and strongly disagree. For example, 

39.6% of the students were either strongly agree or agree 

with the item “I try mathematics problems until I have the 

solution”, while about 47.5% of them either disagree or 

strongly disagree with that; 41.8% of them believed that there 

are several ways to find the solution of a mathematics 

problem, while 44.3% of them either disagree or strongly 

disagree with that; only 26.7% of them believed that 

mathematics problem can have more than one right answer; 

while more than half (52.7%) of them either disagree or 

strongly disagree with that; and 35.4% of them believed that 

mathematics problems can be solved without remembering 

formulas, while about half (50.1%) of them either disagree or 

strongly disagree with that. 

Thus, more than half of students in this study believed that 

mathematics learning requires memorizing formulas, group 

work facilitates the learning of mathematics, mathematics 

problem cannot have more than one right answer, and 

mathematics problems cannot be solved without 

remembering formulas. This indicated that many students in 

this study attached mathematics with memorization, one 

correct answer, one way method and formula bound for 

solving mathematics problems. Also, quite a large number of 

students (47.5%) either disagreed or strongly disagreed with 

the item “I try mathematics problems until I have the 

solution”. In this case there is a tendency to respond to this 



 Education Journal 2016; 5(4): 62-70 67 

 

item in a slightly more negative way. That is quite a large 

number of students do not have patience in doing 

mathematics problems. This is not in agreement with [22]. 

One possible explanation for lack of patience in solving 

mathematics problem is that students believed that 

mathematics problems must be solvable in few minutes so 

that they give up on any problem which cannot be completed 

in few minutes. Students develop such beliefs due to their 

previous experience that normal homework and test problems 

should be solved in a few minutes, and if not they should not 

waste time on them, as they think that they would never find 

the solution. Also, students develop such beliefs due to their 

experiences to complete 10 or more exercises in elementary 

and junior high school so that problems which require 

sustained thought are rare [6]. 

In addition, quite a large number of students (44.3%) did 

not believe that there are several ways to find the solution of 

a mathematics problem; and the percentage of students who 

believed that mathematics problem can have more than one 

right answer is very low (26.7%). This is not in agreement 

with Breiteig, Grevholm, & Kislenko in which 84% of pupils 

disagree that there is just one right answer in mathematics 

tasks [23]. This belief is due to the fact that these students do 

not have the chance to explore different possibilities, as they 

are not patient and persistent to try different alternatives to 

solve the problems. So they do not have the experience to 

come across mathematics problems with different answers. 

This is also encouraged unintentionally by mathematics 

teachers’ emphasis and acceptance on certainty, fast and 

correct answers for the given mathematics problems [24], 

besides the nature of mathematics problems. As Mapolelo 

these beliefs may pose difficulties for teachers who may hold 

constructivist views of mathematics and want to teach 

mathematics in a constructivist manner. Because, the views 

that students hold on how mathematics problems are solved 

and on the number of solutions to the mathematics problems 

are an important component in the culture of the mathematics 

classroom, since it is linked with the way mathematics is 

taught and received [2]. 

3.2. Gender 

Among 545 respondents whose responses used for the 

main data analysis, 59.6% of them were male, and 40.4% of 

them were female. The research question of this study related 

to the gender of students is, ‘Is there a significant difference 

between male and female students’ beliefs about mathematics 

learning and problem solving?’ was answered using 

independent-samples t-test, since the assumptions of 

independence of male and female response results, the 

normality of the data and homogeneity of variances of the 

independent variables were met. Accordingly, the 

independent t-test was conducted for the above major 

research question as shown in Table 4. 

Table 4. The Independent t-test for Students’ Beliefs about Mathematics Learning and Problem Solving with respect to gender. 

Belief Category Group N M SD SE df t p 

Students belief about mathematics learning and problem 

solving 

Gender     543 1.691 .091 

Male 325 3.09 .64 .04    

Female 220 2.99 .72 .05    

Students’ beliefs about mathematics learning 

Gender     543 .19 .852 

Male 325 3.30 .91 .05    

Female 220 3.28 .95 .06    

Students’ beliefs about mathematics problem solving 

Gender     543 1.76 .079 

Male 325 2.88 1.20 .07    

Female 220 2.69 1.18 .08    

* p <.05 (2-tailed) 

The table above indicated that, even though the mean of 

students’ beliefs about mathematics learning and problem 

solving for male students (3.09) was greater than that of 

female students (2.99), there was no statistically significant 

difference (t(543) = 1.691, p >.05) between male and female 

students in their beliefs about mathematics learning and 

problem solving. This suggested that there were no 

statistically significant students’ beliefs about mathematics 

learning and problem solving difference according to gender. 

The findings from the independent t-tests in Table 4, also 

indicated that even though the means are unequal there were 

no statistically significant differences between male and 

female students’ beliefs about mathematics learning (t(543) 

=.19, p >.05), and between male and female students’ beliefs 

about mathematics problem solving (t(543) = 1.76, p >.05). 

In both cases of students’ beliefs about mathematics learning, 

and students’ belief about mathematics problem solving, the 

mean for male students was greater than that of female 

students. This result is not in agreement with research 

findings of Fennema & Sherman and found significant 

differences in mathematics learning between boys and girls, 

with the boys learning more effectively due in part to greater 

confidence in them in their mathematics work [25]. 

3.3. Stream 

Among 545 respondents whose responses used for the 

final data analysis, 60.9% of them were natural science, and 

39.1% of them were social science. The research question of 

this study related to stream of students is ‘Is there a 

significant difference between natural science and social 

science students’ beliefs about mathematics learning and 

problem solving?’ was answered using independent-samples 

t-test, since the assumptions of independence, normality of 

the data and homogeneity of variances were met and this was 

indicated in Table 5. 
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Table 5. The Independent t-test for Students’ Beliefs about Mathematics Learning and Problem Solving with respect to stream. 

Belief Category Group N M SD SE df t p 

Students belief about mathematics learning and problem 

solving 

Stream     526.50 8.88 .000* 

Natural 332 3.23 .69 .04    

Social 213 2.76 .53 .04    

Students’ beliefs about mathematics learning 

Stream     540.92 -3.56 .000* 

Natural 332 3.19 1.03 .06    

Social 213 3.45 .70 .05    

Students’ beliefs about mathematics problem solving 

Stream     522.88 13.78 .000* 

Natural 332 3.27 1.13 .06    

Social 213 2.08 .88 .06    

* p <.05 (2-tailed) 

The findings from the independent t-tests in Table 5 

indicated that there was statistically significant difference 

(t(526.50)= 8.88, p <.05) between natural and social science 

students in their beliefs about mathematics learning and 

problem solving favoring natural science students’. This 

suggested that there were statistically significant students’ 

beliefs about mathematics learning and problem solving 

difference according to stream. 

Similarly, the findings from the independent t-tests in 

Table 5, showed that there were statistically significant 

differences between natural and social science students’ 

beliefs about mathematics learning (t(540.92) = -3.56, p 

<.05) and students’ beliefs about mathematics problem 

solving (t(522.88) = 13.78, p <.05). In case of students’ 

beliefs about mathematics learning, the mean of natural 

science students is less than that of social science students; 

where in students’ beliefs about mathematics problem 

solving, the mean of natural science students is greater than 

that of social science students. This is due to the believe 

difference observed in each item contained in students’ 

beliefs about mathematics learning and students’ beliefs 

about mathematics problem solving. In case of students’ 

beliefs about mathematics learning, the items address 

memorization, natural ability, effort, and group work in 

mathematics learning. In all items of students’ beliefs about 

mathematics learning except the items addressing effort, 

social science students are more agree on the importance of 

them than natural science students. However, on the items 

addressing effort, natural science students give high emphasis 

for it than social science students. In contrast, on the items 

contained in students’ beliefs about mathematics problem 

solving, which they address patience and persistence in 

solving mathematics problem, nature of methods of solving, 

nature of solutions of mathematics problem, and possibility 

of solving mathematics problems without remembering 

formulas, natural science students revealed relatively better 

mean values in all items. 

3.4. Parents’ Residence 

Among 545 respondents, whose responses used for the 

final data analysis, 56.3% of them are students’ whose 

parents are in urban, and 43.7% of them are students, whose 

parents are in rural. The research question of this study 

related to parents’ residence of students is ‘Is there a 

significant students’ beliefs about mathematics learning and 

problem solving difference according to their parents’ 

residence?’ was answered using independent-sample t-test, 

since the assumptions of independence, normality of the data 

and homogeneity of variances were met and the result was 

illustrated in Table 6. 

Table 6. The Independent t-test for Students’ Beliefs about Mathematics Learning and Problem Solving with respect to parents’ residence. 

Belief Category Group N M SD SE df t p 

Students belief about mathematics learning and 

problem solving 

Parents’ Residence     543 3.29 .001* 

Urban 307 3.13 .67 .04    

Rural 238 2.94 .66 .04    

Students’ beliefs about mathematics learning 

Parents’ Residence     543 2.46 .014* 

Urban 307 3.38 .94 .05    

Rural 238 3.18 .89 .06    

Students’ beliefs about mathematics problem 

solving 

Parents’ Residence     543 1.77 .077 

Urban 307 2.90 1.17 .07    

Rural 238 2.70 1.21 .08    

* p <.05 (2-tailed) 

The finding from the independent t-tests of Table 6 

indicated that there was statistically significant difference 

(t(543) = 3.29, p <.05) between students’ beliefs about 

mathematics learning and problem solving according to 

parents’ residence. Indeed, the mean for students’ beliefs 

about mathematics learning and problem solving whose 

parents were in urban was greater than that of students’ 

whose parents were in rural. This suggested that there were 

statistically significant students’ beliefs about mathematics 

learning and problem solving difference according to 

residence of their parents. 

Moreover, the findings from the independent t-tests in 
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Table 6 also indicated that there was statistically significant 

difference (t(543) = 2.46, p <.05) between students’ beliefs 

about mathematics learning according to parents’ residence 

favoring students’ whose parents are in urban. Also, in all 

items contained in students’ beliefs about mathematics 

learning, which address memorization, natural ability, effort, 

and group work, the mean of students’ whose parents are in 

urban was greater than that of students’ whose parents are in 

rural. Interestingly, the mean difference between students 

whose parents in urban and in rural on the item, “group work 

facilitates the learning of mathematics”, was very small (0.1). 

On the other hand, the table showed that even though the 

mean of students’ whose parents are in urban was greater 

than the mean of students’ whose parents are in rural, there 

was no statistically significant difference (t(543) = 1.77, 

p >.05) between students’ beliefs about mathematics problem 

solving according to parents’ residence. Also, on the items of 

students’ beliefs about mathematics problem solving, which 

address patience and persistence in solving mathematics 

problem, nature of methods of solving, nature of solutions of 

mathematics problem, and possibility of solving mathematics 

problems without remembering formulas, both students’ 

whose parents are in urban and in rural have expressed nearly 

similar beliefs, even though the mean of students’ beliefs 

whose parents are in urban was greater than the mean of 

students’ beliefs whose parents are in rural on each item. 

4. Conclusions and Recommendations 

4.1. Conclusions 

The objective of this study was to investigate grade eleven 

students’ beliefs about mathematics learning and problem 

solving. Specifically, the study was to analyze whether there 

are significant students’ beliefs about mathematics learning 

and problem solving difference according to gender, stream, 

and parents’ residence. Therefore, from the result and 

discussion the following findings were obtained: 

1). Regarding students’ beliefs about mathematics 

learning, and students’ beliefs about mathematics 

problem solving, were neutral, which is neither positive 

nor negative. 

2). The study revealed that there were no statistically 

significant differences between male and female 

students’ beliefs about mathematics learning and 

problem solving, students’ beliefs about mathematics 

learning and students’ beliefs about mathematics 

problem solving. In both cases the mean for male 

students was greater than that of female students. 

3). This study displayed that there were statistically 

significant stream difference in students’ beliefs about 

mathematics learning and problem solving, students’ 

beliefs about mathematics learning and students’ 

beliefs about mathematics problem solving. In case of 

students’ beliefs about mathematics learning, the mean 

for natural science students was less than that of social 

science students; where as in case of students’ beliefs 

about mathematics problem solving the mean for 

natural science students was greater than that of social 

science students. 

4). Regarding students’ beliefs about mathematics learning 

and problem solving, students’ beliefs about 

mathematics learning and students’ beliefs about 

mathematics problem solving related to parents’ 

residence, this study revealed that there were 

statistically significant belief differences according to 

residence of their parents. In both cases the mean for 

students’ whose parents’ are in urban was greater than 

that of students’ whose parents’ are in rural. 

4.2. Recommendations 

In order to improve students’ beliefs about mathematics 

learning and problem solving and also narrow the difference 

between different groups of students about mathematics 

learning and problem solving the following recommendations 

were proposed. 

1). Help students to develop the culture of working hard 

and working together, and to manage their time wisely 

so that study mathematics before mathematics concepts 

piled up. 

2). Help students to associate the mathematics learned in 

school with the real world problem and to show 

students that mathematics has many applications within 

the society. 

3). Help students depart/split from rule oriented way of 

solving mathematics problem by memorizing formulas. 

Instead, help students to develop the culture to try 

different alternatives in solving mathematics problems 

and possibility of solving mathematics problems 

without remembering formulas, and develop 

perseverance and patience in solving mathematics 

problem from the previous classes, in particular, in 

elementary and junior high school. 

4). Help students develop the awareness that mathematics 

problems have more than one right answer. In this case 

mathematics teachers avoid giving students mainly 

unrelated routine mathematical tasks which involve the 

application of learnt procedures, and by stressing that 

every task has a unique, fixed and objectively right 

answer. 

5). Mathematics teachers create a teaching environment so 

that students learn mathematics in flexible and semi 

structured classrooms which include many opportunity 

for debate or discussion focus on searching for the 

different answers. Mathematics teachers not expect 

quick answers, and not emphasis timed tests, instead it 

is good to encourage students to give emphasis on 

thinking and concept understanding, 

6). In general it is important male and female students, 

natural science and social science students, and 

students whose parents’ are in urban and in rural to take 

the first initiatives to improve their beliefs about 

mathematics learning and problem solving. 
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