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Abstract. This study explored teachers' beliefs about mathematical
problem-solving. It involved 36 identified teachers of Kayonza District in
Rwanda via an explanatory mixed-method approach. The findings
indicate that most teachers show a positive attitude towards advancing
problem-solving in the mathematics classroom. However, they expose
different views on its implementation. Role of problem-solving,
Mathematical problems, and Problem-solving in Mathematics were
identified as main themes. Problem-solving was highlighted as an
approach that helps teachers use time adequately and helps students
develop critical thinking and reasoning that enable them to face
challenges in real life. The study recommends teacher professional
development initiatives with their capacity to bring problem-solving to
standard.
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1. Introduction

Developing countries, including Rwanda, have been extremely devoted to
achieving the international commitments to Education for All (EFA) and the 2030
Millennium Developments Goals (MDGs). In this context, the education sector
was commissioned to ensure quality education in all subjects. As stipulated in the
competence-based curriculum (CBC), the purpose of education is to develop the
most critical skills of learners not only to meet the employment demands but to
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succeed in the 21st century. Problem-solving is one of them (Rwanda Basic
Education Board [REB], 2015). Within problem-solving, students are supported to
explore tasks in multiple justifiable and innovative ways and to construct logical
reasoning in finding solutions (Barak, 2013). Yet, the realization of this outcome
will depend on teachers' abilities to provide appropriate opportunities for
students to grow such skills (Xenofontos & Andrews, 2012).

Traditional teacher practices were reported to be the most limiting factor for
students to apply mathematics knowledge (Nsengimana et al., 2020; Ukobizaba et
al., 2019). These practices are strongly related to the beliefs teachers hold on a
particular subject (Arikan, 2016; Beswick, 2012; Marshman & Goos, 2018; Polly et
al., 2013; Siswono et al., 2019). Teachers' beliefs influence their pedagogical
decision-making and the patterns of interaction in mathematics
classrooms(Beswick, 2019; Bobis et al., 2015; Zakaria & Maat, 2012). Thus, it is
vitally important to develop a good understanding of teachers' beliefs about
mathematical problem-solving to improve their professional development,
teacher training programs, and the successful implementation of the CBC.

According to Hwang and Riccomini (2016), problem solving refers to the no
immediate activities that students do while modelling situations using
mathematics, making reasoned assumptions, and interpreting solutions in a
context. Teachers should engage students in meaningful activities that require
them to think, reason, create, critique, and innovate (Barak, 2013). These skills
definitely improve school performance (Cheng et al., 2018). Palraj, Dewitt and
Alias (2017) added that problem-solving skills are what employers look for in their
employees.

Several studies were conducted on teachers' beliefs about mathematical problem-
solving. These studies share a common view of improving academic performance
and the classroom instruction. However, studies that seek to understand teachers'
beliefs about problem-solving for successful integration of such skills while
teaching remain sparse. In addition, how teachers view problem-solving in
mathematics teaching is unknown in Rwanda. To add knowledge to the existing
and close the gap in the context of Rwanda, the study sought to explore what in-
service mathematics teachers believe about mathematical problem-solving while
implementing CBC. The outcome of the study would inform the teacher training
programs. The teacher training programs would develop knowledge toward
influencing more positive beliefs held by teachers, which will result in changing
their practices. It is also hoped that identifying these beliefs would be useful to
mathematics teacher educators and school leaders whose ultimate mission is
effective curriculum implementation.

2. Literature review

Research toward beliefs in mathematics education is vast, and researchers have
articulated a myriad of conceptualizations to explain this term. However,
investigations of this are beyond this study's scope, but interested readers may
look into Pajares (1992) and Roesken, Pepin & Toerner (2011). In this study, we
focus on the literature that covers mathematics teachers' beliefs about
mathematical problem-solving.
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The mathematical beliefs, handled in this study as a collection of values
judgments of an individual developed or formulated from experiences and gives
meaning to an action, have gained an important place in the learning process
(Nizeyimana & Ruksana, 2013; Raymond, 1997). Research reports that teachers'
practice is often affected by what they think and know about mathematics'
pedagogy (Moh'd et al., 2021; Siswono et al., 2019). The most important thing, such
as prior knowledge, past school experience, qualification level, teaching
experiences, and classroom situation, strongly influences mathematical teachers'
beliefs and teaching practices (Ren & Smith, 2017; Siswono et al., 2017). These
beliefs and practices can then limit what students get from learning. Siswono et
al. (2019) highlighted that those teachers who believe mathematics as a collection
of rules and formulas are likely to teach procedural knowledge alone than those
who believe otherwise. Thus, beliefs should be understood to achieve the learning
provisions.

2.1 Theoretical framework

The mathematical beliefs that teachers hold are based on how they conceptualize
the nature of mathematics, mathematics teaching, and learning (Ernest, 1989).
Thus, the way they bring and or develop problem-solving in the classroom is
primarily based on these beliefs (Siswono et al., 2017). Ernest (1989) described the
mathematical beliefs as the instrumentalist, the Platonist, and the problem-solving
views. The instrumentalist believes mathematics is a useful subject that collects
unchangeable rules and unrelated facts to solve problems. The Platonist views
mathematics as an integrated science where structures and truths are connected
through logic and reasoning for individuals. The problem-solving view of
mathematics is a powerful subject that opens the space for making continuous
discoveries that are transformed into knowledge. The interconnection of these
views with the nature of mathematics, teaching, and learning can be seen from the
work of Beswick (2012).

The Rwandan CBC is structured in a way that encourages students to take an
active role in their learning process with the help of teachers and peers. The
learning process mainly requires prior knowledge and guidance from teachers.
Thus, the particular study follows the cognitive learning theory (Fox, 1997;
Nabavi, 2012). This study will also examine the relationship between teacher
beliefs and how they structure the problem-solving model to help learners interact
with the problem. A large number of scholars (Arikan, 2016; Beswick, 2012;
Memnun et al., 2012; Marshman & Goos, 2018; Niyukuri et al., 2020; Polly et al.,
2013; Siswono et al., 2019) investigated beliefs of teachers and teaching practices
regarding the nature of mathematics, teaching, and learning. To our knowledge,
little attention was given to in-service secondary mathematics teachers' beliefs
dealing with problem-solving. In this spirit, the present article adds knowledge to
the existing by reporting the study results that investigated the beliefs of in-
service secondary mathematics teachers about mathematical problem-solving.

2.2 The context of the study

The current study was part of a large project investigating how grade 11 students
(age between 16 and 19) can enhance their ability to solve mathematics problems
using a problem-based learning model. The main idea in the project's initial phase
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was to have general baseline information of the teachers' knowledge on the
advancement of problem-solving emphasized in the CBC. Thus, we decided to
explore teachers' beliefs about mathematical problem solving and the teaching
practices they associate to these beliefs within CBC. These teachers' beliefs could
promote or hinder students' mathematical problem-solving abilities. The project
aimed to design an intervention model based on these findings. The goal was to
explore whether teachers' beliefs about mathematical problem solving and
teaching practices could be shaped as a result of participating in the intervention
focusing on promoting students' abilities in solving mathematical problems.

3. Methodology

Since the purpose of the study was to explore teachers' beliefs about mathematical
problem-solving while implementing CBC in Rwanda, the explanatory-mixed
methods research design was considered appropriate (Cresswell, 2014). In this
design, quantitative data were collected and analyzed in the first phase of data
collection. Then based on the results of quantitative data, a tool was designed to
collect qualitative data in the second phase of data collection. This approach is
suited to research exploring and qualitatively understanding how individuals'
actions are developed and or shaped by their experience. Quantitative data were
obtained through questionnaires, while qualitative data were gathered from
interviews.

3.1 Research participants

The participants of the study were 36 identified mathematics teachers (7 females
and 29 males). They come from 15 secondary schools of Kayonza District in
Rwanda. The predominant age range of the participants was 30-39 years (24
teachers). The predominant teaching experience of the participants was 6-10 years
(19). The median experience in years for the respondents was six years in teaching.

Table 1. Teacher's characteristics. Note: the number in parenthesis is the sample
teachers (n), Each column should be read independently, N/A is missing data

Gender Age Experience Qualification Teaching Teaching
range grade combination
Male Under Below 2 A2 (1) Ordinary General
(29) 25 (1) years (2) level (12) mathematics (10)
Female 25-29  2tob5years Al (9) Advanced Subsidiary
(7) (7) (10) level (7) mathematics (3)
30-39 6to 10 A0 (24) Both O and Core
(24) years (19) Alevel (16) mathematics (15)
40-49 11 to 15 N/A (2) N/A (1) Both core and
(1) years (1) subsidiary (5)
50-59 Above 15 N/A (3)

(1) years (3)
Above N/A (1)
60 (1)
N/A

0

Three teachers were in their first year of teaching mathematics, while the longest-
serving teacher was in his 334 year. Most teachers (24) have bachelor's degrees
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(A0), with a few teachers (9) have a university diploma (A1), and only one teacher
has advanced level certificates (A2). Out of 36 teachers, 27 were qualified to teach
mathematics at secondary levels, from which 17 indicated that they had attended
some professional training on the reformed curriculum in Rwanda, the CBC.

3.2 Data collection tools, procedures, and analyses
The study used the mathematical problem-solving beliefs scale to obtain
quantitative data and a semi-structured interview for qualitative data.

3.2.1 Phase 1: Mathematical problem-solving beliefs scale (MPSBS)

A questionnaire was used as a research instrument to collect quantitative data in
this study. This questionnaire was adapted from four previously developed
instruments by Emenaker (1996), Hart (2002), Kloosterman and Stage (1992),
Zollman and Mason (1992) to collect data after some modifications and additions.
The questionnaire had 23 items and was completed on a five-point Likert scale
ranging from strongly disagree (1) to strongly agree (5).

Before using the instrument in the actual data collection, items in the
questionnaires were modified to fit the context as evidence of the validity after
conducting a pilot study. The internal consistency was also checked to a group of
mathematics teachers (n=33) with a reliability coefficient (Cronbach Alpha= 0.659)
which was considered acceptable. Upon completion, the instrument required
participants to complete a demographic/ prior knowledge information including
type and name of the school, gender, age, teaching experience, highest
qualification, classes and combinations that the teacher teaches, and if s/he has
attended professional development programs aiming at promoting problem-
solving in the mathematics teaching process and one question regarding
knowledge about problem-solving.

The questionnaires were distributed paper/ pencil by researchers to teachers in
their respective schools. The questionnaire took approximately 20 minutes to be
completed. MS Excel 2016 was used to calculate means and standard deviations.
The Mean was computed by averaging the chosen category along with all 36
teachers on every MPSBA item. Each category was assigned a specific score (4:
strongly agree, 3: agree, 2: disagree, and 1: strongly disagree). Frequency tables
and percentages were used to analyze data collected for the first stage. Scales 1
and 2 were gathered to the disagreement stream to analyze the data, while scales
4 and 5 were gathered to the agreement stream. The neutral scale was omitted and
put aside as not applicable (NA). All the questionnaire items in Table 2 were
intended to gain insights from teachers about the itemized beliefs. A description
to get respondents' overall view concerning each statement to see on response to
questions were included in the analysis.

3.2.2. Phase 2: A semi-structured interview (SSI)

A series of in-depth interview questions were developed with the aim to explore
the problem-solving beliefs of teachers. Interview questions were structured
based on the results of the questionnaire of the mathematical problem-solving
beliefs used in the first stage of data collection. The most merging themes revolved
around the meaning of problem-solving in mathematics. The interview guide
consisted of six questions: two questions regarding the understanding of
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problem-solving in mathematics, three questions regarding understanding
mathematical problems, and one question regarding teaching practices employed
to bring problem-solving in teaching. The interview questions were as follows:
What is your opinion on problem-solving? Is problem-solving more
important; why? What do you think about understanding the
mathematical problem? Is it necessary to take a long time to solve the
mathematical problems; Why? Is the result for the solution to a problem
more important than how it is solved? In what way do you think or do
you bring problem-solving in actual mathematics?

Based on the questionnaire results, the beliefs of teachers were classified into
instrumentalist, Platonist, and problem-solving views. In each class, one teacher
was selected purposively to participate in the interview. The reason for this
selection was to include teachers of grade 11 students that the large project focuses
on. These interviews were planned to provide an in-depth description of teacher's
beliefs about mathematical problem-solving. Interviews were performed and
recorded on tape and lasted approximately seven to ten minutes. The data from
interviews were analyzed using a thematic approach (Orodho et al., 2016). Data
are reduced and displayed in this analysis, and then conclusions and verifications
are drawn (Miles & Huberman 1994). Finally, in this analysis, conclusions were
sought to determine the beliefs of teachers and their knowledge regarding
problem-solving in mathematics.

3.3 Ethical consideration prior to data collection

The study followed ethical approval from the research and innovation unit at the
University of Rwanda College of Education (URCE). This ensured that the
researcher has all the documents that the school administration may ask for and
teachers' cooperation in conducting the current research. All participants
provided consent forms to ensure voluntary participation and were
communicated that they were allowed to withdraw from the study at any stage.
The researcher collected data from mid-January to mid-February of the academic
year 2019.

4. Findings

In terms of what secondary mathematics teachers understand about problem-
solving, participants were probed to affirm their understanding of problem-
solving as applied in mathematics (see Table 2 and Figure 1). Most items were
scored above the average (mean scores of 2.5), except item 14 [It does not matter
whether students cannot get the right...] that had 2.448 out of 4 scores (See Table
2).
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Table 2. Mean scores and standard deviation (SD) of Teachers' beliefs about problem-
solving

N Problem-Solving Statements Mean SD

0

1 Problem-solving should be part of the mathematics curriculum 2.516 1.092

2 The understanding of a given problem is essential to solve it 3.788 0.415

3  Dealing with problems provides new ways to find solutions 3.625 0.492

4  Examples given in-class activities should develop problem- 3.722 0.454
solving skill

5  Skill in computation should precede word problems 3.323 0.871

6 Knowledge constructed during solving problems is deeper 3.552 0.506

7 A good explanation of reasoning is regarded more than correct 3.100 1.062
answers

8  Problem-based learning results in higher levels of 3.444 0.577
understanding than traditional teacher-centered instruction

9 Children enter nursery school with considerable mathematical 2.938 0.982
experience, a partial understanding of many mathematical
concepts, and some important mathematical skills

10  Students are able to construct their own mathematics problems 2.786 0.995

11 It is often easy to interpret students' wrong answer when I am 3.034 0.944
teaching mathematics

12 All of my students would be good in mathematics if they work 3.548 0.624
hard at it

13 Students strive for getting correct answers rather than 2.967 0.850
understanding mathematical concepts

14 It does not matter whether students cannot get the right answer 2.448 0.985
as long as they understand the mathematical concepts inherent
to the problem

15 When students are familiar with problem-solving, they are no 3.679 0.548
longer afraid of questions about word problems

16  Mathematics is very important in daily life 3.743 0.611

17 In daily life, mathematics matters not only for making 3.161 0.969
calculations

18 A major goal of mathematics instruction is to help children 3.441 0.786
develop the belief that they have the power to control their own
success in mathematics

19 Knowledge of mathematics concepts is important in the 3.806 0.401
development of problem-solving skill

20 Mathematical problem-solving skill is gained through 3.657 0.539
practicing

21 I would provide routine problems before introducing new 3.233 0.971
concepts in mathematics

22 A successful problem solver is one who is able to solve 3.300 0.750
situations that call for mathematical concepts

23  Repeated practices and reinforcement of the mathematical 3.429 0.790
content is an appropriate process for learning
Overall 3.315 0.748
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The item-14 shows that many teachers rated it in the disagreement direction.
Thus, few teachers agreed on it. The item that got the highest scores is 19
[Knowledge of mathematics concepts is important ...]. It got 3.806 mean scores. It
shows that many teachers rated it in the agreement direction. There was a
controversy in rating items-1 and -7 as they display a large standard deviation (SD
of 1.092 and SD of 1.062, respectively). Thus, some teachers agreed while others
disagreed with them (see Table 2).

While Table 2 displays scores on each item, the stacked column Figure 1 displays
the frequency of teachers that agreed or disagreed on each item. Most of the
teachers tend to have a positive attitude towards statements advancing problem-
solving in the mathematics classroom. For instance, they all (100%) confirmed that
examples given in-class activities should develop problem-solving skills [item-4],
and knowledge of mathematics concepts is essential in the development of
problem-solving skills [item-19] (see Figure 1).

W Agreement M Disagreement ®N/A

100% - m -
e T LT
80%

70%

60%

50%

40%

30%

20%

10%

0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Curriculum Problem-solving Students Mathematics

Figure 1: Mathematics Problem-Solving Beliefs Scale items. Note: the percentage on
the vertical axis is the number of teachers, while the numbers on the horizontal axis
are the MPSBS items.

However, few teachers agreed (44%) that problem solving should be part of the
mathematics curriculum [item-1], believe (47%) that students can construct their
mathematics problems [item-10], and trust (36%) that it does not matter whether
students cannot get the right answer as long as they understand the mathematical
concepts inherent to the problem [item-14]. Most teachers believe that (94%)
mathematics is vital in everyday life [item-16], that (94%) Mathematical problem-
solving skill is gained through practicing [item-20], that (92%) one needs to
understand a problem in order to solve it [item-2], and that (89%) dealing with
problems provides new ways to find solutions [item-3].
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The findings indicate that although many participants show consistent beliefs
with the current teaching and learning of mathematics, a deep analysis of some
teachers' detailed views was needed to triangulate the data. Three teachers at one
school were focused on the deep interview to supplement quantitative data in the
questionnaire. In analyzing their views, we found that information raised in the
questionnaire matches their views during the interview; however, this made us
well capture their beliefs and understand their stands. We made three themes;
Role of problem-solving, Mathematical problem, and Problem-solving in
Mathematics (see Figure 2).

Understanding

the problem

)

|

Planning ways

for solving the
problam

)

Implementing
the best
stratagy

%1

Checking the
ropri H
of the solotion

Figure 2: Thematic analysis of problem-solving outputs and their stages

4.1 Role of problem-solving

All three teachers are aware of problem-solving, its usability in Mathematics, and
its role in daily life. Teachers believe that problem solving is characterized by the
"challenge." Teacher-1 said, "Problem-solving is about finding solutions to the
problems, and that problem should be challenging with no immediate solution."
Similarly, Teacher-2 supplemented that; "When there is a set of problems that one
is trying to solve, then he/she is applying mathematical problem solving, and this
problem is tricky and challenging."

Teachers associate problem solving with developing critical thinking and
reasoning that help learners face problems in the real world. Teacher-2
ascertained, "When students ask the benefits in real life of studying certain topics,
I tell them that problem solving opens their mind in any situation they meet in
real life. It opens the minds of students it trains them to think more critically. Also,
it helps learners to reason than they do when you give them exercises (repeating
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the learned concepts)." Teacher-3 said, "problem-solving is important because
when students are familiar with it, then they are not afraid to face a difficult
problem in their lives."

Teachers also believe that problem solving may help them to complete the
program on time. Teacher-2 said, "Sometimes when you give a challenging
question to students, you may cover a wide content that you cannot cover when
you did not provide students with that problem-solving investigation."

4.2 Mathematical problem

When asked teachers the importance of understanding the problem, all of them
value it. Teacher-1 said, "It is very important to understand a problem because
one needs to identify what is given, what is asked, and find ways or strategy to
solve the problem." Teacher-2 said, "Understanding the problem is very important
because you need to identify the known and unknown in order to solve the
problems." Teacher-3 said, "To understand the mathematical problem is to know
the formula you should apply to solve a given problem in mathematics."

There was no indication that solving problems also needs a process of looking
back, as suggested by scholars. Checking the solution was not mentioned.
Teacher-3 focuses only on the calculation-based world problem. Such a teacher
needs to understand it in a broader sense to develop students who can use their
critical thinking and reasoning to solve the real problems encountered in daily life
different from what they solve in Mathematics.

About the needed time to solve a mathematical problem, teachers' views vary.
Teacher-1 suggests that problem-solving needs more time because the more you
spend time trying to solve the problem, the more you become very successful in
finding the solution with accuracy. Teacher-2 ascertains that it always depends on
the level of difficulty of the problem. "A problem to you might not be a problem
to me. So, if it is easy for me, then I solve it in a short time," said Teacher-2. "Not
necessary when you understand the problem. You use a long time to solve the
problem when you are motivated to do so. When there is no motivation to solve
problems that require a long time, you give up," said Teacher-3.

Whether the solution to a problem is more important than how it is solved, both
teachers believe that the problem is unnecessary when solving the problem is false
or if the strategy does not make sense. They said that one needs to check the
strategy; when the strategy is good, then the solution should be correct. They
emphasized that the way the problem is solved is very important than the answer.

4.3 Problem-solving in Mathematics

When asked teachers how they implement problem-solving in the actual
mathematics lesson, they have various considerations. In the case of Teacher-1, he
first gives a problem to the students; he asks them what is given and any relevant
or irrelevant information (generally, students make a list of what is given and
what is missing). Then he asks them to think about how they should find the
answer to the problem, and finally, he asks them to check if the answer they get
really makes sense (to check back if the solution makes sense). For the case of
Teacher-2, he poses a question, gives time to students to think about the question,
and allows them to solve the problem in various ways. In the case of Teacher-3,
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he poses a similar question to what students are familiar with (procedures) with
some tricks; he lets students solve the problem independently with no assistance
from his side.

5. Discussion

Teachers demonstrate an understanding of the meaning of problem-solving and
how they should bring it into their actual teaching of mathematics. It was shown
that factors including but not limited to time used to prepare problems, the
pressure of finishing the program, the colossal content to cover, and their use of
problem-solving approaches influences teacher preparation at the university.
About teachers' acceptance of problem-solving, teachers agree with CBC's
intentions. They present a good understanding of the meaning of problem-solving
and its implementation in the actual teaching practice. The teaching style
preferred is different from traditional, were trying to find an appropriate task for
problem-solving is encouraged.

Since mathematics is not an abstract concept disconnected from daily life, it
should include its applications in other areas. Teachers support learner-
centeredness in a way that they believe problem-based learning results in higher
levels of understanding than traditional teacher-centered instruction [item-8]; that
is why a competence-based curriculum should imbed the problem-solving
approaches. Likewise, other studies in Rwanda demonstrated that mathematics
teachers need to encourage students to like mathematics by providing interesting
teaching methods and real-life examples (Ukobizaba et al., 2019, 2020). Our
findings showed that problem-solving is important in such a way that it
accelerates critical thinking and reasoning in learners. Mukuka et al. (2020)
prevailed on the role of reasoning in mathematics. Reasoning helps one to face
challenges encounter in any life situation. Thus, problem-solving does not stop in
the classroom; rather, its final stage and role lie in real life after school. This role
should inform teachers how they should care about this approach during their
planning (Ndihokubwayo et al., 2020) and teaching interaction.

Although most items in a questionnaire displayed a common understanding of
the need for problem-solving in mathematics, teachers demonstrated various
ways of implementing it during a deep interview with some of them. These ways
of implementing problem solving correspond to their beliefs category, i.e
instrumental, platonist and problem solving as described by Ernest (1989). This
finding is inline with the study of Siswono et al. (2017) who found consistency in
teachers related mathematics beliefs and knowledge and pedagogy of problem
solving. For instance, Teacher-3, instrumentalists, displayed quite different
procedures from his counterparts on implementing problem-solving in
mathematics. It is fine to challenge students, but giving similar questions may also
limit students develop higher-order thinking skills as it only promotes recalling
(Bloom, 1972). Also let students struggle themselves may encourage them to
develop problem-solving skills, but if the teacher does not assist, the intention of
Rwandan CBC (REB, 2019; Rwanda Basic Education Board, 2015) is lost as it
requires guidance from the teacher.

In this study, teachers were not sure of the problem-solving processes that they
should emphasize in the classroom. Problem-solving is a mathematical process of
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tinding a solution to a problem that requires reasoning and critical thinking skills.
It enables individuals to use skills to handle a variety of new situations. To do
problem-solving, one needs to (1) Understand the problem (ability to rewrite the
problem in another way but still the problem remain the same, to identify what is
given, what is asked, what is missing, and or any relevant or irrelevant
information), (2) Planning ways to solve the problem (thinking about
methodologies to use), (3) Implementing the best strategy (among the strategies
that one identified, implement appropriate one), (4) Looking back (checking is the
solution is appropriate, make sense to the given problem).

6. Conclusion and further study orientation

We have found three key representations of problem-solving in this study. (a)
Role of problem-solving. This is characterized by a challenging problem that
develops critical thinking and reasoning in students. It then allows them to solve
any problem they may face in life out of school. Students being knowledgeable in
systematic problem solving may solve time limitations that teachers claim. (b)
Mathematical problem. There is a need to understanding the problem; time to
solve a problem depends on its nature and level of difficulty, and the utmost
importance of process over a final solution. (c) Problem-solving in Mathematics.
We have found that problem-solving in mathematics is not systematic across all
three teachers due to their belief category, though it has a role in managing
teaching time. We intensively assessed teachers' beliefs of mathematics problem-
solving in Rwanda. However, there is a need to examine teachers' lesson planning
and classroom practices and compare their beliefs displayed in this study.

The current article recommends setting up sustainable long-term programs that
support in-service teachers to understand the meaning and implementation of
problem-solving in mathematics teaching as required in the competence-based
curriculum. Also, to realize the effective teaching modifications oriented more to
problem-solving, teachers' background, including beliefs about teaching and
learning mathematics and teacher preparation program and past school
experience, should be taken into account. Besides, teaching mathematics while
teachers are being prepared would be the subject for further studies. We believe
that equipping pre-service teachers with positive beliefs about mathematical
problem solving would enable them to comply with the CBC requirements in their
careers. It will help improve the quality of mathematics teaching, especially in
implementing and developing problem-solving skills for both students and
teachers.
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