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Introduction: Project-based Learning (PjBL) holds a paramount foundation in
fostering a human resource equipped with practical skills and innovative mindset
necessary for sustainable growth and prosperity.

Methods: This study investigated the teachers’ insights and practices in project-
based learning teaching methods of mathematics, with eight teachers selected
in one district of Rwanda. A qualitative exploratory design was used to collect
data from eight teachers selected through convenience sampling. In-depth
interviews were conducted, and the data were thematically analyzed using
Taguette software.

Results: The results from the study showed that teachers have a limited
understanding of PjBL, which hinders its application in their regular mathematics
instruction. Lack of awareness, time constraints, limited skills, overcrowded
classes, lack of school leaders’ support, and lack of interest are barriers to
teachers incorporating PjBL in mathematics instructions.

Discussion: Mathematics teachers’ understanding and classroom practices of
project-based learning influence its implementation. This study contributes
to the growing body of knowledge on project-based learning by providing
empirical insights into how mathematics teachers in primary schools of
Nyamasheke district, Rwanda, perceive and apply PjBL within their instructional
practices.

KEYWORDS

Competence-Based Curriculum, Grade Five, mathematics, project-based learning,
teachers’ insights

Introduction

Teachers play a crucial role in applying Project-based learning (PjBL) since they
design, facilitate, and assess students’ projects (Pan et al, 2021; Viro et al, 2020;
Almulla, 2020). In contrast to traditional methods that often focus on rote memorization,
PjBL encourages students to apply the acquired understanding to real-world problems
to foster deeper understanding and retention of concepts (Karan and Brown, 2022;
Mutanga, 2024). Project-based learning is a teaching method appropriate for mathematics
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instruction where abstract concepts should be made tangible and
relevant through carefully designed projects (Miller and Krajcik,
2019; Rehman et al., 2024; Siregar, 2024). In primary education,
especially in developing countries like Rwanda, adopting the PjBL
teaching method nationwide can address critical educational gaps
and enhance learning outcomes.

Project-based instructions enhance students’ understanding
and interest in the learning subjects (Karan and Brown, 2022;
Baghoussi et al, 2019). In developed countries such as the
United States, Canada, and Finland, PjBL was adopted to foster
students’ critical thinking, collaboration, and practical problem-
solving skills (Juuti et al., 2021; Williamson, 2023; Eswaran, 2024).
The integration of PjBL in these countries was supported by
extensive teacher training programs, well-developed curricula, and
robust educational resources (Rehman et al., 2024; McGibbon and
Van Belle, 2015). PjBL is expected to contribute to the country’s
economic growth, as it is once considered by governments.

Project-based learning was claimed to be a transformative
educational strategy emphasizing student engagement through
different students’ project execution (Syamsuddin et al., 2025;
Juuti et al., 2021). However, PjBL in mathematics education is
integrated differently depending on the availability of resources,
teacher training, and infrastructure. For instance, the adoption
of PjBL in Sub-Saharan Africa was hindered by large class sizes,
inadequate teaching materials, and the need for extensive teacher
professional development (Deric¢ et al., 2021; Muchira et al., 2023).
Countries like South Africa and Kenya have made strides in
adopting PjBL. However, limited resources and insufficient training
were among the identified challenges (Wilson, 2021; Baghoussi
et al, 2019; Aldabbus, 2018). Facing barriers linked with project-
based learning can enhance a successful teachers’ application of
PjBL within Sub-Saharan African countries.

Project-based learning was first introduced in Rwanda in 2015
with the launch of the Competence-Based Curriculum (CBC),
with a shift from content-heavy and exam-oriented teaching to
a learner-centered approach (Mbarushimana and Kuboja, 20165
MINEDUC, 2018). The CBC emphasized active learning, critical
thinking, creativity, and problem-solving, positioning PjBL as a
core pedagogical strategy to achieve these goals. Its introduction
aims to national priorities of equipping students with practical
skills and fostering lifelong learning to meet the demands of the
21st century, as outlined in Rwanda’s Vision 2050 (REB, 2015).
However, PjBL implementation by teachers in Rwanda’s primary
schools is not without barriers. For instance, it was found that the
teaching and learning of mathematics in Rwanda is still teacher-
centered (Otara et al., 2019; Nsengimana et al., 2021). In addition,
Ukobizaba et al. (2025) found that the teaching and learning of
mathematics in primary and secondary schools is still dominated by
traditional learning characterized by paper and pen or note-taking.
Since PjBL can be a solution to enhance students’ engagement
in mathematics instruction (Juuti et al., 2021), this study sought
to explore the teachers’ understanding, insights, and applications
of PJBL in mathematics instruction within primary schools of
Nyamasheke district.

Project-based learning has become increasingly recognized
in educational research and curriculum reforms as an effective
teaching approach in integrated science education, aimed at
enhancing students’ 21st-century skills and competencies (Karan
and Brown, 2022; Serin, 2019). In developed countries, PjBL has
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become integral to modern educational strategies, particularly
in science, technology, engineering, and mathematics (STEM)
education. Countries such as the United States, Canada, and
Finland have adopted PjBL to foster critical thinking, collaboration,
and practical problem-solving skills among students (Juuti et al.,
2021). The integration of PjBL in these regions is supported
by extensive teacher training programs, well-developed curricula,
and robust educational resources (Rehman et al., 2024; Morrison
et al, 2021). Like in other many developing countries, PjBL
was first introduced in Rwanda in 2015 with the launch of
the Competence-Based Curriculum (CBC), with a shift from
content-heavy and exam-oriented teaching to a learner-centered
approach (Mbarushimana and Kuboja, 2016; MINEDUC, 2018).
The CBC emphasized active learning, critical thinking, creativity,
and problem-solving, positioning PjBL as a core pedagogical
strategy to achieve these goals. Its introduction aims to national
priorities of equipping students with practical skills and fostering
lifelong learning to meet the demands of the 21st century, as
outlined in Rwanda’s Vision 2050 (REB, 2015).

The mathematics achievements situation is worse in African
countries, where the standard of mathematics performance is
still low compared to other continents like Europe and America
(Bethell, 2016; Organization for Economic Co-operation and
Development [OECD], 2023). In Africa, where educational
disparities persist and traditional rote learning approaches often
prevail, PjBL offers a reformed teaching approach that promotes
active engagement, collaboration, and creativity, addressing the
region’s demanding necessity for skilled professionals (Morrison
et al,, 2021). There are no synthesized data about the standards of
students’ performance in East African Countries (EAC), yielding
a gap in the EAC with the rest of the countries in Africa. It
may take centuries for EAC countries to reach the OECD level
if no measures are taken to reform the teaching and learning
practices (Bethell, 2016). Similarly, mathematics instruction in
Rwanda is still teacher-centered. Teachers are still considered
a source of knowledge. Students are passive and sit in class
listening to the teachers explaining the concepts (Nsengimana et al.,
2021; Ukobizaba et al., 2020). Thus, without teachers’ adequate
knowledge, the implementation of competence-based curricula
may remain superficial, underscoring the strategic importance of
this study.

Although the Rwandan Government has supported continuous
professional development programs enhancing mathematics
instruction and learning outcomes, mathematics has emerged as
the lowest-performing subject among national leaving examination
subjects in Rwanda’s schools. For instance, in the recently released
results of the 2024/2025 academic year, only 27% of primary pupils
passed the primary leaving examination (PLE) of Mathematics
(KT-Press Team, 2025). The pass mark is 50% marks. While
reacting to these figures on the release day (20/08/2025), the
Ministry of Education described it as “alarming” and requiring
urgent intervention. The results in the previous years were not
publicly released by the MINEDUC or the National Examination
and Supervision Authority (NESA), but the primary pupils’
performance in Mathematics is consistently low in Rwandan
primary schools.

Although the project-based learning approach seems important
in enhancing the overall academic achievement of learners, the
willingness of teachers to implement it remains critical, and
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its implications in science and mathematics education are an
integral matter of serious concern (Twahirwa et al, 2021).
In addition, Rwanda’s limited research about PjBL, with the
abundance of studies from developed countries, highlights the
need for contextualized African perspectives. Studies on PjBL in
the Rwandan context help researchers and education stakeholders
identify professional development needs for mathematics teachers.
In addition, this study ensures whether teachers have the necessary
skills and understanding to implement PjBL successfully. Further,
this study fills the gap in the existing literature about the lack of
research focusing on PjBL in the Rwandan context, particularly
in the Nyamasheke district. Enhancing the incorporation of
teaching approaches supporting learner-centered pedagogies, such
as project-based learning, may be one strategy that enhances
students’ mathematics achievement. Ultimately, the present study
sought to shed light on teachers’ understanding and practices of
PjBL toward implementing CBC in mathematics education.

Research questions
This study was guided by the following research questions:

1. How do the mathematics teachers understand project-based
learning?

2. What are the mathematics teachers’ insights into project-
based learning?

3. How are project-based learning teaching methods applied by
selected teachers in mathematics instruction?

4. What are the identified barriers preventing teachers from
applying project-based learning in mathematics instruction?

5. What are the teachers’ suggestions to implement project-
based learning in mathematics instruction?

Methodology

Research design

This study used an exploratory research design (Swedberg,
2020) to collect qualitative data. An exploratory qualitative design
was adopted because there is limited prior research on the
implementation of project-based learning (PjBL) in the Rwandan
educational context, particularly in mathematics instruction at the
primary level. Given this gap, an exploratory approach allowed the
researcher to understand teachers’ experiences, perceptions, and
challenges without being constrained by predetermined variables or
hypotheses (Stebbins, 2001). Thus, this study explored the teachers’
understanding, insights, and application of PjBL while teaching
mathematics to Grade Five (Primary Five) students.

Population, sample, and sampling
techniques

The population of the study involved teachers who teach
mathematics in upper primary classes within the Nyamasheke
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district. A randomized convenience sampling technique
(Golzar et al.,, 2022; Oribhabor and Anyanwu, 2019) was used
to get a sample of teachers. Through the process, teachers have
shared a link via a WhatsApp group of primary teachers teaching
in the Nyamasheke district. The teachers opened the link and
filled in information, including their contact address. A group
called WhatsApp was found to be an effective channel for reaching
the majority of teachers. All teachers who teach mathematics in
the upper primary have the right and equal chance to fill out the
form. This minimized the bias and ensured randomization. This
sampling technique was an effective approach for the researcher to
afford participants online who would be otherwise very difficult to
reach face-to-face in their environments.

The sample size was initially composed of 29 teachers who
submitted the forms and agreed to participate in the interview.
During data collection, data saturation was followed to determine
the number of participants to be interviewed. According to Braun
and Clarke (2021), data saturation refers to the information
redundancy or the point at which no new themes or codes “emerge”
from data. Thus, the data was saturated at six teachers. However, the
researcher added two more teachers and stopped at eight teachers
since no new information was being captured from the participants.
These teachers are from eight different schools, including schools
A, B, C, D, E, E G, and H. The teachers identifications were coded
for anonymity reasons (see Table 1).

The sampled teachers have a teaching experience of 6.6 years.
Among the participants, five out of eight have more than 3 years of
teaching experience. In general, teachers have 2.5 years of teaching
experience in Grade Five. Half of the participants have three or
more years of teaching experience in mathematics in Primary
Five. Although Table 2 shows that three teachers are novices in
the profession with 1 year of teaching experience, the average
teaching experience suggests that teachers may have some prior
understanding of project-based learning.

Instrument

Data collection involved semi-structured interviews that
were used to investigate the teachers’ insights about PjBL.
The instrument was made of seven items. The
provided insights into the teachers’ understanding of PjBL, how
they practice PjBL while teaching mathematics, challenges met

during implementation, and suggestions to implement PjBL into

interview

mathematics instructions. The results served as the baseline
informing the current status of the teacher’s understanding and
practices of PjBL, which provided an adequate intervention based

on the results findings.

Instrument validity and reliability

The instrument for data collection was self-constructed. Thus,
the research instrument was checked for face and content validity
before use (Cohen et al.,, 2018). To this end, the interview guide
underwent rigorous peer reviews to check for validity. It was shared
with two experts in research and lecturers from the University of
Rwanda-College of Education, to check for content and face validity
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TABLE 1 Study participants.

School | Teachers | Teaching Teaching
experience | experience
in Grade
Five
1 School A Teacher one 3 3
2 School B Teacher two 1 1
3 School C Teacher 1 1
three
4 School D Teacher 4 4
four
5 School E Teacher five 1 1
6 School F Teacher six 3 2
7 School G Teacher 24 5
seven
8 School H Teacher 16 3
eight
Average 6.6 2.5

(Connell et al., 2018). Thus, some items were edited to make them
more understandable, while others were removed. For instance,
an item such as “What did you perceive as the main benefits or
outcomes of using project-based learning to teach mathematics?”
was removed. The final version used during the interview is made of
five open-ended questions corresponding to five research questions.
The interview took between 15 and 20 min.

To ensure the trustworthiness of the study, the authors
adhered to four standards suggested by Cresswell (2018), including
credibility, dependability, generalizability, and confirmability.
A member check and peer review were used to ensure the
credibility of the data. Within this regard, transcripts were shared
with participants to confirm that their views and experiences had
been accurately represented. This ensured data credibility and
accuracy. Dependability was ensured by using notebooks and audio
records to ensure that findings were grounded in the data during
data analysis. Transferability was also confirmed by referring to
the relevance of the study’s findings and the potential for the
findings to be applied to other similar contexts. Finally, through
member check, confirmability ensured that the transcripts were
from informants’ thoughts. In this regard, the transcripts were
shared with participants to validate their accuracy. Further, a peer
debriefing was carried out and it involved a Ph.D. scholar from
the University Of Rwanda College Of Education to enhance the
study’s credibility, transparency, and trustworthiness. The scholar is
knowledgeable in qualitative study. Peer debriefing was carried out
during data analysis to discuss coding decisions, emerging themes,
and interpretations, ensuring that findings are well-reported and
supported by data.

Data collection and ethical consideration

This study is a part of the Ph.D. program’s requirements. Thus,
data were collected professionally by considering potential ethical
issues. The main author obtained a research clearance letter from
the UR-CE Research Screening and Ethics Clearance Committee
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TABLE 2 Primary leaving examination (PLE) level (P6) performance by
subject in the 2024/2025 academic year.

SN Subjects Pass rate
1 Kinyarwanda 98%
2 Social and religious studies 75%
3 English 72%
4 Science and elementary technology 71%
5 Mathematics 27%

Source: KT-PRESS (20/08/2025).

(RSEC-C) through the Research and Innovation Unit. The obtained
letter has a reference number Ref: DRI-CE/031(a)/EN/gi/2024.
A recommendation letter was also provided and used while
requesting permission to conduct a study within the Nyamasheke
district. Participants were, and they were informed of the study’s
purpose. They were presented with an authorization letter provided
by the district office.

Data were collected using two approaches including paper and
pen, and audio recording. These two approaches served to keep
all data used during analysis. Teachers were interviewed one after
another until the data needed were exhaustive as per the research
questions. Each participant was assigned a code for protection. For
instance, codes such as Teacher Two from School B were used while
reporting participants’ ideas. Data were kept in the researcher’s
computer with a personal code for the data file. To identify the
participants, the teachers were assigned codes such as Teacher One,
Teacher Two to Teacher Eight for anonymity reasons.

Data analysis

Data were analyzed using Taguette software (Rampin and
Rampin, 2021). Although Taguette is not as robust as N-Vivo,
it is an open-source, user-friendly tool suitable for researchers
seeking a straightforward, cost-effective option for coding and
analyzing qualitative data. The analysis was conducted through
systematic procedures, progressing from smaller units of data
toward forming meaningful statements (Mezmir, 2020; Cohen
et al., 2018). Thematic analysis was chosen for this qualitative
study because it allows the researcher to move beyond merely
describing participants’ responses to uncover deeper insights about
their experiences, perceptions, and barriers to PjBL. An inductive
approach resulted in creating themes. Themes were created based
on research questions (see also the Section “Results”). The data
analysis process involved assembling the data, coding, comparing,
building meaning and interpretation, and finally reporting the
results (Elliott, 2018). Through this process, data was gathered,
and patterns were identified, forming categories from emerging
participants’ responses. Based on the themes, the presentation of
the final results reflecting participants’ voices was developed.

To ensure the trustworthiness of the study, the authors
adhered to four standards suggested by Cresswell (2018). These
are: credibility, dependability, generalizability, and confirmability.
A member check was used to ensure the credibility of the
data. Dependability was ensured by using an audit trail of
data collection procedures used for data collection and analysis
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to verify that findings were grounded in the collected data.
Transferability was also confirmed by referring to the relevance
of the study’s findings and the potential for the findings to
be applied to other similar contexts. Through audit trail and
member check ensured that the results were internally consistent.
However, the study involved eight mathematics teachers from
the Nyamasheke district, which may limit the generalizability
of the findings to other regions or larger populations. The
themes include: (1) Teachers' understanding of project-based
learning, (2) The teachers’ application of project-based learning
while teaching mathematics, (3) Teachers’ insights toward project-
based learning, (4) Barriers hindering teachers from applying
project-based learning and suggestions, and (5) Suggestions for
the implementation of project-based learning. The results are
presented based on themes as shown in the next section.

Results

Teachers’ understanding of
project-based learning

In the study on mathematics teachers application of
project-based learning (PjBL) for Primary Five students in
Nyamasheke District, several key insights emerged regarding
teachers’ understanding of PjBL. The results revealed a range
of familiarity with PjBL, ranging from confusion and limited
understanding to a more accurate understanding of PjBL. The little
understanding teachers have received through training that was
not directly linked with project-based learning during pre-service
in Teacher Training Colleges (TTCs).

During the interview, teachers demonstrated a grasp of
PjBL concepts. For instance, one teacher described PjBL as a
methodology that helps students to deeply understand the lesson by
using teaching aids and other tools. The teacher recognized PjBL as
a teaching strategy that often requires tangible resources to enhance
students’ comprehension, highlighting an understanding. Teacher
Two from School B conveyed that PjBL involves students working
on projects that address real-world problems. Teacher Two from
School B argued, “It (PjBL) is a strategy of teaching students
based on some of the projects that students can themselves create
(Interview: 23 May 2024).” These findings indicate the teachers’
awareness of PjBLs focus on student-driven and problem-solving-
related activities.

The teachers’ understanding of PjBL is due to prior training.
For instance, Teacher Four from School D said, “Last year, I
attended the training about play-based learning. During the training,
they also told us about project-based learning (Interview: 24 May
2024).” This implies that training helped teachers to get some
concepts about PjBL. Additionally, Teacher Six from School F
mentioned, “T learned this in teaching methodology when I was
still a student in TTC (Interview: 25 May 2024).” Although
these results suggest that teachers grasp some key concepts of
PjBL, their explanations and practices contain confusion and a
limited understanding.

One teacher claimed to have heard about PjBL for the first time
while attending training about the Comprehensive Assessment
Management Information System (CA-MIS). Teachers were told
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that they would also need to record students’ scores on project
assessments. Teacher Seven from School G reported,

“... Before, none had explained, taught, or talked to me about
PjBL. However, during CA-MIS training, they told us that there
would be a project assessment. They explained to us what project
assessment is (Interview: 23 May 2024).”

Most of the interviewed teachers had misconceptions about
PjBL, reflecting confusion about its core principles and application.
For example, one teacher initially thought of PjBL as an existing
project to enhance the learning of students. However, after being
explained, Teacher Seven from School G, later, admitted, “Eh it is
clear now. I was confused before (Interview: 25 May 2024).” This
reflects an initial misunderstanding of one teacher who perceived
PjBL as just any project rather than a structured pedagogical
approach. Another teacher seemed unclear about how PjBL fits into
mathematics instruction. Teacher Eight from School H expressed,
“In mathematics, I can’t easily grasp how it (PjBL) comes in the
application (Interview: 25 May 2024).” During the interview, the
researcher explained about PjBL. However, the informant could
not understand. During the intervention, Teacher Five from School
E said, “Please explain to me because I don’t understand very well
about PjBL! (Interview: 24 May, 2024).” This indicates a need for
continuous professional development to support teachers in PjBL
and its practices in mathematics instruction.

The teachers’ application of
project-based learning while teaching
mathematics in upper primary schools

Only two teachers identified effective project-based learning
activities that align well with PjBL principles during the interview.
The PjBL principles involve real-world connection, students’ voice
and choice, inquiry and innovation, sustained inquiry, reflection,
critique, and revision, and public product (Abidin et al., 2020).
However, only one out of eight interviewed teachers provided
a PjBL activity in mathematics reflecting PjBL key observations.
While teaching solids in mathematics, the teacher gave students a
project to make boxes. These boxes served as teaching aids; students
used them to learn mathematics concepts such as total surface area
and volume. Teacher Two from School C reported,

“In mathematics, we made a watch, which we can use in teaching
time. We also made boxes when we were learning cubes. A cube
was useful since it can be used to keep different teaching aids,
such as bottle tops. Students were able to find the total surface
area and volume (Interview: 23 May 2024).”

These results indicate that this teacher taught different concepts
in mathematics through different hands-on activities. Students got
engaged directly with the content while addressing societal issues
of waste management, creating teaching aids and tools to be used
at school or home. This shows that the content became more
relevant to students.

Despite limited understanding, some of the interviewed
teachers were not able to apply PjBL in its realistic application. For
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instance, Teacher Eight from School H asked students to prepare
100 questions and answer them to prepare for national exams called
PjBL. The teacher thus asked students to share them with colleagues
through peer learning. It is known that these are just assignments
or one of the ways of assessment approaches. Another teacher was
uncertain if PjBL involved activities that students would do when
they were in their homes. Teacher Eight from School H argued,
“... when I am teaching solving equations for P6 students, I give
them activities to be done individually while at home. I ask them
about the relevance of that lesson in real life (Interview: 25 May
2024).” This result suggests a misunderstanding of the in-class
and collaborative nature of PjBL principles. However, a project-
based learning activity involves students exploring real-world
problems and challenges and finding solutions through inquiry,
data collection, and presentation. This activity is often done by
students’ group collaboration with their colleagues. Therefore, the
teacher’s confusion highlights a need for clearer guidelines and
examples of implementing PjBL effectively in the classroom.

Teachers' insights into project-based
learning

Although most teachers do not clearly understand the PjBL
concept, the explanation justifies the teachers’ interest in applying
what they call PjBL. By applying PjBL, teachers showed an interest
and a desire to enhance students’ engagement and understanding
through practical and hands-on activities. Teacher Eight from
School H argued that PjBL enhances independent learning and said,
“It is the best way to teach learners in the best way using materials
and learning independently (Interview: 25 May 2024).” Teachers
also recognized PjBLs ability to make lessons more interactive and
relevant to students’ lives, which is likely to increase motivation and
application of mathematical concepts.

Some of the interviewed teachers asserted that they have never
applied PjBL in their instructions. However, they know that PjBL
positively impacts students’ retention of learning materials and
skills development. Teachers added that this approach integrates
real-life experiences, making learning more relevant and impactful.
PjBL was reported to be linked to everyday life experiences
connecting classroom learning to home and environmental
experiences which deepen students’ understanding. Teacher Five
from School E highlighted this by stating, “Through PjBL, students
do practical works, and they cannot forget what they have learned
(Interview 24 May 2024).”

A teacher who applied PjBL witnessed that projects enhance
students’ engagement and make complex concepts clearer. The
teacher claimed that students were excited to create boxes
for storing different objects as they were also learning about
the volume of a cube. Teacher Two from School B argued,
“Students were interested and were saying the usage of the box
that they can make in real life (Interview: 23 May 2024).” The
teacher observed and noted that the given practical task helped
students grasp the dimensions of a cube more easily. A teacher
explained those physically cutting cubes and identifying their
length, width, and height made the lesson more understandable
and engaging, demonstrating PjBLs effectiveness in teaching
mathematical concepts.
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Barriers hindering teachers from applying
project-based learning and suggestions

Time constraints and insufficiency of materials were reported
by the interviewed teacher who applied PjBL among the challenges
met. The teacher explained that it took a long time to execute the
project. Teachers also reported a lack of awareness and a lack of
teacher training. The lack of awareness is even for school leaders.
Teacher Seven from School G witnessed,

“The school leader told us not to pay much attention to those
things (about filling marks projects in CA-MIS). The headteacher
explained that it is because there are no projects that we give to
our students, and we make follow-ups when students implement
them to get marks. However, he promised that the time will
come when projects will be incorporated into our teaching. The
headteacher promised they were just waiting (Interview: 25 May
2024).”

The participant teacher shows the lack of prioritizing PjBL
teaching strategy as one educational policy that needs to be
strengthened at different educational levels. Within this regard,
after raising teachers’ awareness, school leaders should also be
explained how PjBL works. This will make school leaders get
involved in supporting teachers in applying for PjBL.

Teachers indicated that the main reason for not applying
project-based learning (PjBL) is due to the lack of information and
training about the teaching strategy. Teacher Two from School B
expressed, “I didn’t have any information about it (project-based
learning). But it is a good teaching strategy; not only in mathematics
but also in other subjects (Interview: 24 May 2024).” Teacher Four
from School D added, “I don’t have enough skills about PiBL. Even
what I have done is because we have mentors to assist us with our
subjects (Interview: 24 May 2024).”

Teacher Three from School C further claimed, “We don’t know
about PjBL. To apply it is just ones self-arrangement. No training
has been received about PjBL.. . . It is a good strategy, but as you may
understand we don’t have enough information about it (Interview 23
May, 2024).”

Another significant barrier to implementing PjBL is the time
constraint due to the overloaded school timetable. Teacher Three
from School C explained, “There is a time when you look at the
available time, and find that by using PjBL, you will delay and fail
to complete other lessons (Interview: 23 May 2024).” The lack of
resources and large class sizes were also highlighted as significant
challenges. Teacher Four from School D added, “Sometimes, a
teacher may have an overcrowded class, large class, timing, an
overloaded timetable, and then you fail to give a project assessment
after realizing that it will not be easy for you to evaluate and assess
it (Interview: 24 May 2024).” These responses indicate that the
current school schedules do not accommodate the additional time
required for PjBL activities.

The Taguette analysis results showed the frequency of tags
regarding the barriers hindering teachers from implementing PjBL
(see Figure 1). The Figure below shows the frequency of tags.

Figure 1 displays the reported frequency of tags about the
barriers to PjBL implementation, including lack of awareness, time
constraints, limited skills, overcrowded classrooms, lack of support
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The frequency of tags for each barrier.

from school leaders, and lack of interest. The results indicate that
the most significant barrier hindering teachers from PjBL includes
a lack of awareness, which was reported three times. This suggests
that a substantial proportion of teachers are either unfamiliar
with the principles of PjBL or lack sufficient understanding of
how to implement it effectively in the classroom. The second
most frequently reported barrier is time constraint, which was
reported two times. This indicates that even when teachers are
aware of PjBL, they may struggle to allocate reasonable time
for planning, facilitating, implementing, and assessing students’
projects within the limited instructional hours. These two barriers
imply professional development and workload management,
directly influencing teachers’ readiness and capacity to integrate
PjBL into their teaching practices.

Although barriers such as limited skills, overcrowded classes,
lack of support from school leaders, and lack of interest were
reported once. These barriers indicate that targeted interventions
can enhance the effectiveness of PjBL implementation even if
they may be reflected in fewer teachers. Limited skills suggest a
need for focused professional development and training programs
to equip teachers with the practical competencies required for
designing and facilitating project-based activities. Overcrowded
classrooms inform a need for adopting flexible grouping strategies
or differentiated instruction to ensure that all students are
engaged in projects. Minimal administrative support indicates
the necessity of fostering a school culture that encourages
innovation, provides resources, and recognizes teachers’ efforts
in implementing PjBL. Finally, an on-going encouragement,
mentorship, and demonstration of the benefits of PjBL are required
to raise the teachers’ interest in applying PjBL in mathematics
instructions on a regular basis.

Suggestions for the implementation of
project-based learning

The interviewed teachers suggested how PjBL should be
incorporated into their instructions. It was suggested that PjBL
should be one of the Governments priorities. For instance, Teacher
Two from School B argued that teachers should be trained on
the PjBL application in different subjects. The teacher added that
teachers should be accompanied by people experienced in PjBL.
Further, Teacher Four from School D suggested that there should be
a manageable number of students in class (reducing the classroom
population) for the teacher to be able to follow up on students’
projects. They should reduce the teaching periods on the timetable.
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Teacher Seven from School G suggested that some lessons should
be allocated at a special time on the timetable. The teacher argued,

“... On the weekend, if for example, a lesson takes 40 min, using
weekends, I can start from 8:00 am until 12:00 noon. In that case,
I can teach two lessons, and thus, I will at the same time solve the
problem related to time (Interview: 25 May 2024).”

Project-based Learning should be given a specific time in
the teachers’ timetable. The curriculum should guide teachers
about how projects embedded in the curricullum will be
implemented. Prioritizing PjBL within the national education
policy may enhance students’ learning outcomes in different
subjects, particularly mathematics.

Discussion

Results from interviews showed that teachers have limited
knowledge and understanding of PjBL whereby some of them
could not differentiate PjBL-related activities from other activities
given to students. The limited knowledge highlights a significant
gap in the effective implementation of PjBL. This confusion can
result in activities that do not fully engage students or fail to
meet the educational objectives of PjBL. A similar challenge was
also found by other scholars. For instance, Aldabbus (2018) found
that teachers often struggle with designing PjBL activities that are
both educationally valuable and feasible within the constraints
of the classroom environment. Although, PjBL requires teachers
to provide detailed examples and scaffolding to design PjBL
activities that align with PjBL core principles (Morrison et al,
2021). In addition, Karan and Brown (2022) and suggested that
for PjBL to be effective, activities must be well-designed to
promote critical thinking, collaboration, and real-world problem-
solving. The findings suggest that without clear guidelines and
support, teachers may continue struggling with implementing PjBL
effectively, limiting its potential benefits for student learning.

There is a gap between theoretical understanding and practical
perception, showing that participants may misinterpret or simplify
the concept compared to how it is conceptualized in the educational
literature. While PjBL is defined as a self-directed learning based
on in-depth investigations to look for solutions to problems in the
environment (Eswaran, 2024; Karan and Brown, 2022), teachers
think that PjBL is simply about giving students activities to be
performed for a long time. The study participants’ understanding
of PjBL is diverging from the literature mainly due to limited
exposure to the theoretical foundations and practical models of
PjBL (Mutanga, 2024). Teachers did not receive sufficient training
or continuous professional development specifically focused on
the design and facilitation of authentic projects. Subsequently,
teachers often equate PjBL with simple group work, end-of-term
assignments, or hands-on activities rather than viewing it as an
extended, inquiry-driven process that integrates knowledge and
skills to solve real-life problems.

The limited understanding observed among Rwandan teachers
suggests that current training programs are necessary to arouse
their awareness, skills, and efficacy in applying innovative teaching
methods (Nkundabakura et al., 2024; Muchira et al., 2023).
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The misconceptions about PjBL identified by teachers indicate a
broader issue in teachers’ understanding of PjBL. Similarly, Juuti
et al. (2021) found that teachers frequently refer to PjBL as simply
assigning student projects rather than viewing it as a student-
centered learning strategy emphasizing inquiry, collaboration, and
real-world application. As revealed by the study, the teachers’
limited knowledge and misunderstanding calls for more effort to be
put in monitoring the implementation of CBC in both primary and
secondary schools in Rwanda. By raising teachers’ awareness and
monitoring the implementation of competence-based pedagogies
including those related to developing projects will make learning
more active and relevant students within Nyamasheke in particular
and Rwanda in general.

The time constraints, the lack of resources and support were
also identified as major barriers hindering interviewed teachers
from applying PjBL in mathematics instructions. The same barriers
were found by different scholars across different countries (e.g.,
Aldabbus, 2018; Muchira et al., 2023; Deri¢ et al.,, 2021). In
developed countries, project-based learning (PjBL) has become
integral to modern educational strategies, particularly in science,
technology, engineering, and mathematics (STEM) education. The
integration of PjBL developed countries is supported by extensive
teacher training programs, well-developed curricula, and robust
educational resources (Morrison et al., 2021; Pan et al., 2021).
While developing countries such as those located in the EAC
region, including Rwanda, have made efforts in adopting PjBL,
there are still challenges linked to limited resources and insufficient
training for educators (Aldabbus, 2018; Baghoussi et al., 2019). In
addition, the widespread adoption of PjBL in Sub-Sharan Africa is
hindered by large class sizes, inadequate teaching materials, and
the need for extensive teacher professional development (Peric
et al., 2021; Muchira et al, 2023). To address these challenges,
a sustained investment in teacher professional development,
adequate resource provision, and institutional support is needed
to enable effective implementation of project-based learning in
mathematics instruction.

The fact that few of the interviewed teachers have ever applied
PjBL indicates that the CBC implementation remained theoretical
rather than practical in some aspects of it. This challenge is not
only found in Rwanda. Scholars such as Meng et al. (2023) and
Aldabbus (2018) revealed that the practical implementation of PjBL
in these countries often faces challenges such as limited teacher
training, insufficient resources, and rigid examination-oriented
educational systems. For instance, in Kenya, it was found that
teachers often struggle to implement these methods effectively due
to insufficient training and support (Muchira et al., 2023; Cintang
etal., 2018). In Uganda and Tanzania, overcrowded classrooms and
limited access to teaching aids were reported as barriers preventing
teachers from effectively applying PjBL in mathematics instruction
(Peri¢ et al, 2021). Continuous teacher support is needed to
ensure the curriculum is implemented as a whole. Within the
same vein, Aldabbus (2018) and Morrison et al. (2021) argued
that it is essential to provide teachers with the necessary support,
such as professional development, access to teaching materials,
and flexible scheduling. To effectively shift from teacher-centered
to learner-centered pedagogy, teachers should be equipped with
skills about how to link the concepts found in the curriculum
with students’ projects. Thus, ongoing professional development
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will equip teachers with the understanding and skills necessary to
implement PjBL effectively in their regular instructions.

In the Rwandan CBC, PjBL is conceptualized as a learner-
that
exploring real-life problems and creating practical solutions

centered pedagogical approach engages students in
through collaborative projects implementation (REB, 2015).
PjBL encourages learning by doing, whereby students apply
knowledge, skills, and attitudes to meaningful tasks that reflect
real-world contexts. PjBL is integrated across subjects to develop
key competencies such as critical thinking, problem-solving,
communication, creativity, and cooperation (Rehman et al., 2024;
Siregar, 2024). Although PjBL is officially included and strongly
encouraged in Rwandas CBC for both primary and secondary
schools, but in practice, its implementation remains limited and
inconsistent. Teachers may struggle to implement PjBL effectively
due to challenges such as large class sizes, time constraints, limited
teaching resources, insufficient training, and the pressure to
complete the syllabus and prepare students for exams. However,
teachers should make a paradigm shift from teacher-centered to
a learner-centered pedagogy whereby they guide learners through
inquiry, planning, execution, and presentation of projects rather
than merely transmitting knowledge. Professional development
and resource mobilization are essential to build the capacity
and confidence needed to implement PjBL effectively, gradually
transforming traditional classrooms into dynamic, project-driven
learning environments.

Conclusion and limitations

The study revealed significant insights into understanding,
insights, and practices about PjBL of teachers selected from the
Nyamasheke district, Rwanda. The study also explored barriers
hindering teachers from applying PjBL and suggested best practices
for implementing PjBL into regular mathematics instructions.
A strong interest in applying PjBL was found among teachers
despite the limited teachers’ understanding of PjBL. Lack of
awareness; time constraints, limited skills, overcrowded classes,
lack of school leaders’ support, and lack of interest were reported
as barriers hindering teachers from implementing PjBL. This study
contributes to the growing body of knowledge on project-based
learning by providing empirical insights into how mathematics
teachers in primary schools of Nyamasheke district, Rwanda,
perceive and apply PjBL within their instructional practices. This
study fills a gap in the literature on PjBL in Global South contexts
and provides evidence for how teachers’ limited understanding can
undermine curriculum reforms. This study recommends a need
for more comprehensive and continuous professional development
that equips teachers with both the theoretical understanding and
practical skills needed to effectively implement PjBL.

This study employed eight teachers from the Nyamasheke
district, limiting the generalizability of the results. However, the
findings from the study may serve as a reference for other
settings with a similar context. For further studies, comparative
studies across districts of Rwanda, quantitative assessments of
PjBLs impact on student performance within the district, or
longitudinal studies tracking teachers before and after targeted
training should be conducted.
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