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Abstract

The study was conducted in the Mtwara region of Tanzania to 
investigate Mathematics teachers› proficiency in using the jigsaw teaching 
strategy. An exploratory research approach was employed, focusing on six 
underperforming schools where 10 specialised mathematics teachers were 
interviewed. Data analysis was conducted using thematic analysis. The 
findings indicate that many teachers had a limited understanding of the 
jigsaw method, hindering their effective implementation. Initiatives such 
as pre-service training, in-service support, and personal efforts were 
identified as key factors in improving teachers’ proficiency with the jigsaw 
strategy. The study recommends ongoing in-service training and mentorship 
to enhance teachers› skills in utilising collaborative teaching strategies 
like the jigsaw method.
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Introduction
Tanzania, like many other countries in the world, is striving to achieve the 4th 
sustainable development goal of quality education. This can be accomplished 
by  enhancing mathematical  proficiency  at  various  educational  stages  in 
Tanzania, which plays a crucial role in realising the country’s industrialisation agenda 
and overall economic development. Unfortunately, Tanzania has long struggled 
with widespread underachievement in mathematics among secondary school students. 
This chronic issue is evident through low pass rates in national examinations 
compared to other subjects, as shown in the data collected from the report of the 
National Examination Council of Tanzania (NECTA) for five consecutive years. 
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This data is summarised in Table 1.

Table 1
CSEE Percentage of Pass and Fail Rates in Basic Mathematics (2018 – 2023)

Year 2018 2019 2020 2021 2022 2023 Average
Pass 20.0 20.0 20.0 19.54 20.08 25.42 20.84
Fail 80.0 80.0 80.0 80.46 79.92 74.58 79.16

Source: National Examination Council of Tanzania (NECTA) (2018; 2022; 2023)

Based on the data in Table 1, it is clear that the average percentage of students 
failing the mathematics national examination from 2018 to 2023 is remarkably 
high, at 79.16%. This poor performance hinders many students from pursuing 
careers in science, as proficiency in mathematics is often a requirement for entry 
into science-related programs at higher education institutions (Mazana et al., 
2020). This raises significant concerns about the quality of mathematics education 
in Tanzania, posing a threat to both future generations and the nation’s efforts 
towards industrialisation and achieving sustainable development goals.

The poor performance in mathematics across all educational levels is attributed 
to various factors. Mkenda (2022), Kyaruzi (2023), and Francis (2024) pointed to 
ineffective teaching strategies and students’ anxiety, phobia, or negative attitudes 
toward the subject as key contributors. Moreover, Kinyota (2020) cites the absence 
of competent teachers and inadequate teaching and learning resources, such as 
books, as factors leading to high failure rates. Additionally, Kayombo et al. (2022) 
highlight insufficient teaching aids and a limited number of mathematics teachers 
in most schools as further factors impacting performance. In contrast, Mazana 
et al. (2019) suggest that higher failure rates are linked to low levels of teacher 
motivation, negative teacher attitudes toward students and mathematics, poor 
instructional strategies, and teachers’ weak content knowledge. In this regard, it is 
worth noting that teachers’ competency including understanding relevant teaching 
strategies have significant contributions towards improved academic performance.

The government recognises the critical importance of providing strong support 
for mathematics teachers to enhance mathematics teaching and learning. The 
Ministry of Education, Science, and Technology, in collaboration with other 
donors, has initiated various programs to enhance the capacity of science teachers 
to improve learning outcomes. Two key programs include the Science Education in 
Secondary Schools (SESS) project and the Science Teacher Improvement Project 
(STIP). The SESS project was implemented in 29 government secondary schools at 
the Ordinary level in the Coast, Dodoma, and Iringa regions from 1995 to 2003. 
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The STIP focused on schools under the Christian Social Services Council (CSSC). 
Additional strategies include the training of more mathematics teachers and the 
integration of ICT into teacher education and secondary school curricula, since 
the early 2010s (Kafyulilo et al., 2015).

Despite these efforts, poor performance in mathematics persists. Available 
studies in Tanzania have generally investigated the effectiveness of a learner-
centred approach in teaching mathematics (Mkimbili, 2018; Mbedule, 
2020; Kasuga et al., 2022; Mkenda, 2022; Michael, 2015), factors for poor 
performance from teachers’ perspectives (Mazana et al., 2020), barriers to the use of 
problem-based learning (Kikomelo, 2024), and mathematics teachers’ choice of teaching 
strategies (Mazana et al., 2023). However, none of these studies specifically focused on 
investigating mathematics teachers’’ understanding of the jigsaw strategy in 
teaching mathematics. The current study is designed to fill this knowledge gap.

Research questions
The study sought to answer the following specific research questions:

i. How do secondary school mathematics teachers conceptualise the jigsaw 
teaching strategy?

ii. How do secondary school mathematics teachers acquire knowledge about 
the jigsaw strategy?

Literature Review

Meaningful mathematics learning
Teaching and learning mathematics have been very challenging at almost all education 
levels due to the diverse learning needs of students. The inability of students to 
connect the study of mathematics with solving real-life problems creates anxiety 
among them (Mazana et al., 2019). This has led to persistent failures in mathematics 
at various education levels in Tanzania and many other countries worldwide. 
To ensure effective learning, teachers are constantly striving to implement 
appropriate strategies tailored to the needs and learning styles of young learners. 
The available literature indicates that meaningful learning of mathematics requires 
teaching strategies that provide opportunities for hands-on, collaborative, gamified 
learning, visual representations, and technology integration (Freeman et al., 2014; 
Rachmah, 2017). By incorporating these innovative strategies into teaching, 
educators can create dynamic and enriching mathematics learning experiences 
that foster curiosity, promote deep understanding, and equip students with essential 
mathematical skills for success.



91

Mathematics Teachers’ Proficiency in Jigsaw Method

PED Volume 42, Issue 2: Special Issue on Science Education Development in the Digital Age 
Indexed by African Journals Online (AJOL)

In Tanzania, the quality of mathematics education plays a crucial role in shaping students› 
academic performance and future prospects. Unfortunately, studies indicate 
a consistent pattern of poor performance in mathematics across all levels of education. 
Data from the National Examinations Council of Tanzania over five years from 2018 to 
2022 reveals an average failure rate of 80% in mathematics among secondary school 
students. Disparities in academic achievement are evident among regions, districts, 
and schools, with some consistently outperforming others. These performance gaps 
are often attributed to differences in learning opportunities, among other factors 
(Mkenda, 2022). Analysis of Certificate of Secondary Education Examination 
(CSEE) results highlights regions such as Songwe, Singida, Dodoma, Mtwara, and 
Lindi as consistently underperforming, while regions like Dar es Salaam, Geita, 
and Iringa demonstrate strong performance.

Poor performance in mathematics is often attributed to various factors such as 
negative attitudes, lack of motivation, insufficient teachers, and ineffective teaching 
methods (Mkenda, 2022). The limited competence of teachers to implement Problem-
Based Learning pedagogy (Kikomelo, 2024) contributes to the persistent poor 
performance in mathematics. Attitudinal factors also play a significant role, 
as students often perceive mathematics as difficult and masculine, which hinders 
their performance (Kinyota, 2020). Teachers’’ diverse views on students› aptitude 
and the teaching-learning environment also impact their instructional behaviour 
and, consequently, students’ learning outcomes (Mazana et al., 2020).

Despite the multifaceted nature of poor performance in mathematics, the choice of 
teaching methods significantly influences student engagement, comprehension, and 
retention of mathematical concepts (Hiebert & Morris, 2012). Traditional lecture-
based instruction is known for limiting the acquisition of critical thinking skills 
(Smith & Wang, 2020). In contrast, collaborative and technology-enhanced strategies 
promote deeper understanding and improve academic performance (Freeman et 
al., 2014; Rachmah, 2017). However, literature shows that mathematics teachers 
tend to choose the traditional lecture method in favour of content coverage and 
time-saving, thereby limiting students’ learning (Mazana et al., 2023).

A thorough analysis of the existing literature reveals a significant gap in the 
research on the subject at hand. For example, Mollel et al. (2022) explored the 
impact of a collaborative learning approach, particularly computer-supported 
collaborative learning, on students’ understanding of mathematics. Similarly, 
Kasuga et al. (2022) investigated the effects of a problem-based learning approach 
on students’ motivation in biology education in Tanzanian secondary schools. 
Furthermore, Michael (2023) studied the outcomes of using a participatory 
method on students’ learning in mathematics and biology in Tanzania. Mbedule 
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(2020) examined the influence of teaching methods on the academic performance 
of secondary school students in basic mathematics in Dar es Salaam, Tanzania. 
Additionally, Mkimbili (2018) looked into learner-centred teaching in community 
secondary schools throughout Tanzania. While these studies made valuable 
contributions to the field, they did not specifically address mathematics teachers’ 
understanding of the jigsaw method, which could potentially enhance its effective 
use and improve mathematics learning and performance among secondary school 
students. Therefore, reconsidering teachers’’ choices of teaching strategies could 
have a positive impact on mathematics learning outcomes.

Jigsaw teaching strategy and mathematics learning
The literature demonstrates that optimal performance in mathematics can be 
attained through the implementation of cooperative learning methods (Freeman 
et al., 2014; Rachmah, 2017). Among the array of cooperative learning techniques 
available, notable examples include student teams-achievement division, team 
games-tournament, think-pair-share, Round Robot Brainstorming, Reciprocal 
Teaching, and the jigsaw method (Dhull & Verma, 2019). There are various 
methods within a cooperative approach including learner-centred, problem-based 
learning, and inquiry-based learning. These approaches position every student as 
an engaged and self-reliant learner, fostering a sense of accountability for their 
academic progress. However, among the various cooperative learning strategies, 
available studies have shown that the jigsaw method stands out as particularly 
impactful on students’ learning outcomes compared to others (Rachmah, 2017; 
Ojekwu & Ogunleye, 2020).

The jigsaw strategy is a cooperative learning strategy that involves breaking a class 
into small groups, with each group becoming an expert in a specific topic or concept 
and then sharing their knowledge with the rest of the class (Aronson & Patnoe, 
2011). The core components of the strategy, such as the initial formation of expert 
clusters followed by the reshuffling into mixed-expertise teams, are well known 
for capturing learners’ diversity in learning mathematics. According to Bayraktar 
(2021), the effectiveness of the jigsaw strategy depends much on adherence to several 
principles, including having “home groups” of 3-5 students who reflect a range 
of abilities, determining essential topics or areas for discussion, creating “expert 
groups” that consist of students across “home groups” who will read the same 
selection and provide key questions and resources necessary for all students to learn 
about their topics to become “experts”. However, other principles, like monitoring 
the discussion and guiding the proper way for knowledge sharing, which often 
guides normal group discussions, remain constant.



93

Mathematics Teachers’ Proficiency in Jigsaw Method

PED Volume 42, Issue 2: Special Issue on Science Education Development in the Digital Age 
Indexed by African Journals Online (AJOL)

Figure 1 provides a framework for understanding how the jigsaw teaching strategy 
can be used in actual classrooms. Step 1 represents the home groups, which may 
have students ranging from 3-5 of diverse learning abilities, then step 2 shows 
the expert groups, which are composed of one member from each home group. 
However, the actual implementation and effectiveness of the method depend on 
various factors such as student engagement, the nature of the topics being covered, 
teacher facilitation, and resource availability.

Figure 1: A framework for the use of jigsaw strategy in teaching

Source: Bayraktar (2021)

Here is an example of how the jigsaw method could be applied to teach a Form Two 
class of 16 students about simultaneous equations using four different methods. The 
students will learn how to solve simultaneous equations through substitution, 
elimination, graphical, and matrix methods. The teacher will divide the students into 
four groups, each consisting of four members. Each group will be given the same 
set of simultaneous equations to solve using one of the mentioned methods. After 
solving the equations, the groups will be reshuffled into expert groups, with each 
group containing one member from the original groups (A, B, C, D). Each expert will 
then teach their method to the other members, ensuring that everyone gains knowledge 
of all four methods of solving simultaneous equations. The jigsaw strategy has 
been regarded as a powerful tool in helping students grasp challenging concepts in 
mathematics and other subjects (Costouros, 2020). Research shows that using the 
jigsaw method can improve students’ achievement, motivation, social relations, 
and academic self-esteem (Drouet et al., 2022). Ural et al. (2017) also found that 
the jigsaw method can enhance students’ motivation to learn.
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Berger and Hänze (2015) demonstrated that the jigsaw method can significantly 
impact the quality of teaching and intrinsic motivation to learn in the field of physics. 
They found that the jigsaw method helps learners grasp complex content more easily 
compared to other strategies. Furthermore, Blajvaz et al. (2022) reported a significant 
improvement in students’ physics achievement, metacognitive awareness, and 
motivation after implementing the Jigsaw technique. This suggests that integrating 
the jigsaw method into daily school practices at the lower secondary level could be 
highly beneficial for education. Studies indicate a favourable influence of the 
jigsaw method on students’ social relations (Oakes et al., 2019; Costouros, 2020). 
Similarly, Theobald et al. (2017) observed that effective implementation of the 
jigsaw method resulted in enhanced interpersonal attitudes and empathy among 
students. Additionally, Mohamadlou et al. (2021) reported a significant influence 
of the jigsaw method on students’ sense of social skills and their connectedness to school.

The jigsaw strategy in mathematics has been shown to enhance self-esteem 
and academic achievement. A study by Berger and Hänze (2009) in secondary 
schools found that students with lower academic self-concepts felt more competent 
with the jigsaw method compared to traditional instruction. Direct engagement 
in group activities allows students to freely exchange ideas (Drouet et al., 
2023) learning communities and collaborative groups in the classroom (Mbacho, 
2013). The jigsaw approach promotes creativity and critical thinking, leading to 
improved academic performance (Aprili & Amelia, 2022; Turgut & Turgut, 2018). 
Mbacho (2013) observed significant improvements in students’ math scores after 
teachers’’ were trained in the jigsaw method. However, the benefits of the jigsaw 
strategy can be influenced by factors such as teachers’ readiness, availability of 
resources, classroom conditions, content complexity, and students’ educational 
levels (Smith & Wang, 2020; Inan & Dogan, 2016; Wei et al., 2023). Teachers’ 
positive attitudes towards cooperative teaching strategies may be hindered 
by limited knowledge, affecting effective implementation (Gillies & Boyle, 
2010). Ineffective implementation can have negative effects, especially for 
students with lower abilities. Group composition is crucial, as students of varied 
abilities can support each other. O’Leary et al. (2019) noted that students with low 
abilities may feel isolated and confused when using the jigsaw method. Studies 
have also shown negative effects on social self-esteem (Roseth et al., 2019) and 
insignificant impacts on intrinsic motivation (Costouros, 2020).

Based on these diverse findings, it can be argued that a significant portion of the 
surveyed studies indicates the effectiveness of the jigsaw method in enhancing 
students’ social relations and fostering connections not only among peers but 
also within the broader school community. Nevertheless, careful consideration is 
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warranted regarding challenges related to students’ ability to effectively engage 
with others when utilizing the jigsaw method, ensuring that all students have 
equitable opportunities to grow socially and academically.

Methodology

Study approach and design
The study utilised a qualitative research approach with a case study design 
to explore mathematics teachers› comprehension of the jigsaw method in teaching and 
learning mathematics. This approach was deemed valuable as it considers teachers’ 
real-life experiences to establish a profound understanding of their proficiency 
in using the jigsaw strategy effectively in mathematics education. Specifically, the 
study employed a case study design, focusing on individual mathematics teachers 
and the schools where they work. The research investigated their proficiency in 
utilising the jigsaw collaborative method and how they acquired this proficiency. By 
treating individual teachers and their schools as cases, the study captured the complex 
nature of teachers’ proficiency in using the jigsaw method. This approach ensured a 
comprehensive understanding of teachers’ proficiency in the jigsaw strategy and 
how they acquired the necessary skills to enhance mathematics performance in 
Tanzania.

Participants and sampling procedures
The study utilised a purposive sampling technique to select six secondary schools 
within Mtwara municipality based on their performance in national secondary 
education examinations. Consequently, the poorly performing schools were 
sampled. All mathematics teachers from the selected schools were purposively 
included in the study. Ethical standards were adhered to by obtaining a permit 
letter from the Vice Chancellor to connect with the regional administrative office 
in Mtwara and the selected school management. Pseudonyms were used for schools 
and participants to maintain confidentiality. Participants are identified by their school 
and a corresponding number in the findings. As such, information on the socio-
demographic characteristics of the participants, including sex, level of education, 
and teaching experience was captured. In total 10 mathematics teachers were 
engaged in the study. The majority of participants were males (8) while only two 
(2) were females, highlighting the prevailing gender bias towards mathematics. 
Furthermore, seven (7) teachers held bachelor’s degrees, whereas only three (3) 
had a Diploma in education. The teachers also had varying years of experience 
in teaching mathematics, with the highest experience falling within the 13-15 
years range, represented by a single teacher. The majority of teachers (3 each) had 
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experience in the 4-6 – and 7-9-years range. In addition, two (2) teachers had taught 
mathematics for 1-3 years, and only one teacher had experience in the 10-12 
years range.

Data collection methods
The study primarily utilised semi-structured interviews to gather data from 
mathematics teachers. A set of questions was designed to probe teachers’ understanding 
of the jigsaw strategy in teaching mathematics. In total, 10 face-to-face interview 
sessions were conducted, one with each mathematics teacher. These interviews took 
place within the school premises during regular working hours. Each session lasted 
between 20 to 30 minutes, allowing for a comprehensive exploration of the topic. 
Here are some of the questions asked during interviews: have you ever heard about 
the jigsaw collaborative teaching strategy? And please, can you explain what you 
know about the jigsaw collaborative teaching strategy?

Data analysis process
The researcher utilised a thematic analysis technique involving inductive-deductive 
coding to analyse the data. The process was conducted manually by reading the 
transcripts multiple times to become familiar with and understand the emerging 
themes from the data. Initially, the process resulted in 12 codes, as shown in 
Table 3, which were then analysed deductively based on the existing categories of 
understanding. According to Braun and Clarke (2006), the inductively identified 
codes must be interpreted and assigned to deductively developed themes. Therefore, 
related codes with their respective voices were grouped to inform each pre-
established theme, as presented in the study findings. Table 2 displays the themes 
generated along with their corresponding codes observed from the data.

Table 2
Criteria for Data Analysis and Themes Development

Themes Codes No. participants
1. Good understanding 

of the jigsaw
	Teachers never heard about it.
	Teachers clearly illustrate a step-by-step 

implementation of the Jigsaw strategy.
	Teachers clearly describe the advantages and 

disadvantages of the Jigsaw strategy.
	Teachers have employed it in teaching but not 

regularly.

3
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Themes Codes No. participants
2. Partial Understanding 

of the jigsaw
	Teachers are aware of the jigsaw strategy.
	Teachers fail to articulate the basic principles guiding 

the strategy such as the role of different group 
dynamics and interdependence.

	Teachers have misconceptions about the strategy 
confusing it with other collaborative approaches.

	Teachers try to describe but confuse the steps for the 
implementation of the Jigsaw strategy.

	Lack of confidence to employ the strategy in teaching 
mathematics.

5

3. Lack of understanding 
of the jigsaw

	Teachers never heard about the strategy
	Teachers knew nothing about the strategy
	Teachers never thought of employing the strategy 

in teaching.

2

Findings and Discussion
This section presents the findings based on the established research questions. The 
research questions focus on teachers’ comprehension of the jigsaw cooperative 
learning strategy and how they gained this knowledge. The premise was that 
teachers’ grasp of the jigsaw strategy in teaching mathematics has implications 
for its implementation and, ultimately, students’ comprehension of mathematical 
concepts and enhanced student academic performance.

Mathematics teachers’ understanding of the jigsaw teaching strategy
This section discusses mathematics teachers’ comprehension of the jigsaw 
cooperative teaching strategy in mathematics instruction. Understanding the 
strategy is crucial as it determines whether teachers can effectively utilize it 
to maximize its benefits for mathematics learning. An analysis of interview 
data revealed three themes regarding teachers’ understanding of the jigsaw 
strategy: a majority (5) had limited understanding, some (3) had a good 
understanding, and a minority (2) did not understand anything. The findings 
are presented below along with relevant quotes.

Good understanding of the jigsaw method
The study findings highlight that only three (3) participants demonstrated a thorough 
understanding of the jigsaw strategy. This particular group of participants confidently 
articulated a step-by-step implementation of the strategy without hesitation. The 
following quotes substantiate the argument:

The method is being done in steps. First, you need to have tasks 
on a certain topic, say some questions; For example, Mathematics 
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questions which need to be solved by different methods. Then you 
create home groups by asking students to count numbers say one 
up to three. Thereafter, members from the home group are asked to 
create an expert group in which they are asked to employ one of the 
methods to solve the same questions. Every member of the expert 
is required to understand and become an expert in that method. 
Then the members from the expert group are asked to go back to 
the home group and teach the rest members of the home group 
what they learned. The tasks are displayed around the classroom 
for others to view and learn more (MT1, School E).

Another participant had this to say concerning the jigsaw method:

In jigsaw, two groups are created, first the home and the second the 
expert group. You may have several questions and each of these 
questions will be solved in the expert group. Then members of the 
expert group joined back to the home group with their expertise 
and shared with their fellows. Thereafter they can share with the 
rest of the classroom members (MT 2, School E).

The findings show that some mathematics teachers possess a good understanding of 
implementing the jigsaw method, highlighting several key impressions. Mathematics 
teachers who demonstrate proficiency in implementing the jigsaw method likely 
exhibit strong planning skills. Teachers with a thorough understanding can 
effectively organise content into manageable segments and select appropriate 
materials to facilitate student learning. Hobson et al. (2009) suggest that the level 
of teachers’ pedagogical knowledge is an important determinant of quality teaching 
in the classroom. Teachers with a good understanding of the jigsaw collaborative 
strategy are adept at guiding student discussions and fostering productive group 
interactions during jigsaw activities. Their facilitation skills enable them to address 
misconceptions, clarify complex concepts, and maintain a supportive learning 
environment. A good understanding of the jigsaw collaborative teaching strategy 
can also lead to its effective implementation, promoting collaboration and active 
engagement among students while fostering a sense of ownership for their learning.

Literature shows that, teachers who understand the jigsaw strategy can easily 
design and facilitate collaborative learning experiences that promote student 
engagement and achievement in mathematics (Drouet et al., 2023). The benefits 
of teachers’ understanding in realising the benefits of collaborative strategies were 
also evident in Turgut and Turgut’s (2018) study, which reported that competent 
teachers in collaborative techniques managed to help students develop interpersonal 
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and intrapersonal intelligence to have productive groups, thus having a significant 
impact on students’ mathematics achievement in Turkey. It is difficult to experience 
the benefits of the jigsaw collaborative strategy on students’ attitudes towards 
learning mathematics, academic achievement, and acquisition of collaborative 
skills if teachers are not proficient. Teachers with a good understanding of the jigsaw 
collaborative strategy can easily enhance mutual respect, cooperation, and support 
among students, which in turn will yield positive results in academic performance. 
Theobald et al. (2017) suggest that teachers’ expertise in effectively structuring and 
managing group processes could enhance jigsaw collaborative groups, increase 
learning, cultivate positive attitudes toward science, and enhance social identity 
as a scientist in classrooms. Therefore, teachers with a good understanding of 
a jigsaw collaborative strategy hold promise for a bright future in mathematics 
learning and students’ academic performance.

Partial understanding of the jigsaw strategy
The interview data shows that many interviewed mathematics teachers (5) 
demonstrated a limited understanding of the jigsaw teaching strategy. This was 
reflected in their responses, which showed awareness of the jigsaw strategy but 
a deficiency in understanding what it is and how it could be used in the teaching 
and learning process. Participants in this category admitted having heard about 
the method but had little understanding, which affected their confidence in using 
it in teaching. This is noted in the following quotes:

I once heard this strategy, mh! I don’t even remember at what 
occasion but the thing is I don’t know what it entails and how it is 
used (MT1, School B).

Ooh! I remember, by then when taking a diploma in education, 
mmh! We were exposed to many teaching strategies including 
jigsaw but for sure I did not understand it and since then I have 
never heard again about it. So, I cannot say what exactly it means 
(MT1, School C).

Similarly, another participant confirmed that she once heard about the strategy a 
long time ago. However, by then she thought it was meant for classes with few 
students. Therefore, she does not even remember what the strategy is all about. 
Here is her quote;

…Well! About the Jigsaw method, I heard about it a long time ago. 
Based on what I heard is a good method of teaching mathematics 
however, I found it suitable for a few students thus I didn’t bother 
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understanding it as I am working with a large number of students 
(MT 2, School A).

She further added “To be honest I don’t know what is it and how to employ it because 
I don’t normally use the method in my teaching of Mathematics (MT 2, School A).

However, there were some participants (3) who went beyond mere awareness by 
demonstrating a limited understanding of the strategy. This group of participants 
indicated that they were familiar with the method and offered some explanation of what 
it is and how it could be used in teaching mathematics. However, their step-by-
step explanations of the method lacked clarity, as seen in the following quotes.

 When conducting a jigsaw, several steps need to be followed. If I 
remember well first, you form some groups in the classroom during 
the questions. Then you give them different questions to solve in their 
groups. Thereafter, one member from each group is asked to solve 
the question in front of the others (MT1, School D).Top of Form

Other participants added

 From what I know the use of the jigsaw method, first of all, requires 
a teacher to divide the students into expert groups where you give 
them questions to be solved. It can be three, four or five questions. 
Then you ask them to solve the questions. From there, you create 
what we call home groups from which students from expert groups 
will go and share their solutions with each of the home groups 
created (MT 2, School B).

In my understanding, the Jigsaw method is not that much different 
to group discussion as it is done by creating groups of a few students 
and giving them questions or some mathematical problems, then 
each group is assigned a leader who will then present in front of 
others what they have discussed (MT 2, School D).

The quotes suggest that most teachers are aware of the jigsaw teaching strategy, but lack 
a comprehensive understanding of its implementation, potential uses, and benefits in 
teaching mathematics. This lack of understanding may hinder their readiness 
to utilise the strategy effectively to enhance students’ understanding of 
mathematics. Consequently, teachers may continue to rely on traditional teacher-
centred approaches, leading to persistent poor performance in mathematics. 
This aligns with the findings of Gillies and Boyle (2010), who highlighted the 
challenges associated with implementing collaborative teaching approaches due to 
insufficient knowledge. Teachers with incomplete knowledge may struggle to design 
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and structure jigsaw activities that align with the specific learning objectives and 
content standards of the mathematics curriculum. Without a thorough understanding 
of how to adapt the method to suit mathematical concepts and skills, teachers 
may implement the strategy superficially or in a disjointed manner, diminishing its 
effectiveness as a pedagogical tool.

Similarly, O’Leary et al. (2019) found that teachers with limited knowledge of 
the jigsaw strategy may ineffectively implement it, leading to students feeling 
isolated, confused, and struggling to navigate assigned tasks. This ineffective 
implementation can result in superficial learning, missed opportunities for meaningful 
interaction, and limited conceptual understanding of mathematical concepts. As a 
result, students may not develop the necessary skills associated with collaborative 
strategies like jigsaw, contributing to persistent academic struggles. The findings also 
support Mkenda’s (2022) assertion that the use of ineffective teaching methods can 
lead to ongoing poor performance. Therefore, the mathematics teachers’ limited 
understanding of the jigsaw strategy can have a detrimental impact on student 
learning outcomes, affecting both individual students and broader national and 
international goals related to mathematics achievement.

Lack of understanding of the jigsaw
The findings also revealed that two participants were completely unfamiliar with 
the jigsaw collaborative teaching strategy. These individuals had more than 10 
years of teaching experience. Participants in this category confirmed that they had 
never encountered the method before and were not aware of its practice. Here are 
the quotes to support the argument; “uuuh! Jigsaw. (silent)…. you said a teaching 
strategy? I don’t think to have ever heard about it. Honestly, I know nothing about 
it. (MT1, School F).

Similarly, a teacher from school A had this to share which reflects a lack of 
understanding of the jigsaw collaborative teaching strategy;

mmh! Jigsaw aaah! A teaching strategy? I remember learning different 
teaching strategies during my teacher education programme like 
lectures, discussions, projects, problem solving etc but this was not 
among them, so frankly speaking I don’t think I can tell what is it 
(MT1, School A).

Research studies have consistently shown that the jigsaw cooperative strategy 
is more beneficial than other learner-centred strategies (Aprili & Amelia, 2022; 
Mohamadlou et al., 2021; Theobald et al., 2017). The absence of mathematics 
teachers who are knowledgeable about this strategy may have led them to use 
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ineffective teaching methods, resulting in persistently poor performance. Hiebert 
and Morris (2012) suggest that the failure to select and implement relevant and 
effective strategies for mathematics learning can impact students’ understanding and 
ultimately lead to poor performance. Therefore, the poor performance in mathematics 
in the sampled schools can be partly attributed to the lack of understanding of the 
jigsaw strategy among mathematics teachers.

The findings indicate that many mathematics teachers do not have a 
thorough understanding of the jigsaw method. Teachers who lack comprehension of 
the jigsaw method may encounter challenges in effectively implementing it in their 
classrooms. This could result in activities that are disjointed or poorly structured, 
reducing the potential benefits of cooperative learning for students. Cooperative 
learning strategies like the jigsaw method aim to promote the development 
of crucial skills such as communication, teamwork, and problem-solving. Mbacho 
(2013) argues that by employing the jigsaw approach, learning communities 
and collaborative groups can be nurtured within the classroom, creating a more 
conducive environment for students to grasp mathematical concepts. In addition, 
Smith and Wang (2020) put forward that teachers’ limited understanding of teaching 
strategies including jigsaw that can suit students’ intellectual levels and enhance 
the understanding of the subject has enormously contributed to underachievement 
in mathematics examinations. Thus, when teachers lack understanding of how to 
leverage these methods, students may not have the opportunity to fully develop 
these skills, impacting their overall academic growth and preparedness for future 
challenges.

Sources of jigsaw understanding among mathematics teachers
The researchers were also curious to know how individuals with a good and partial 
understanding of the method learned about the jigsaw strategy. This information is 
valuable as it can guide future efforts to ensure that all mathematics teachers are 
familiar with collaborative strategies, including the jigsaw method. Participants 
shared various sources of their understanding, with some having multiple sources 
contributing to their knowledge. Here are the sources of jigsaw understanding 
among mathematics teachers:

Pre-service training
Analysis of the interviews shows that five (5) out of eight participants with a good 
and partial understanding of the jigsaw strategy confirm to have learned it during 
their pre-service teacher training. The following quotes explain:

 During my teacher education programme, I was taught about it, 
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then I got to know it better as one of my tutors who was teaching 
Physics used it frequently. He used to keep us in groups with diverse 
tasks (MT2, School B).

 I remember when I was taking my degree in education our 
methodology teacher mentioned the jigsaw as one of the leaner-
centred strategies The problem is he did not get into the details of 
how the method is being implemented (MT1, School D).

In-service training
On the other hand, a total of five participants also mentioned that they had 
heard about the jigsaw method during their in-service training. Two types of in-
service training were confirmed by teachers to have exposed them to the jigsaw 
strategy: one was out-of-school training, and the other was in-school training 
or mentorship. Those who had the opportunity for out-of-school training 
mentioned that jigsaw was one of the topics covered during a training session organised 
for science teachers within the district with the aim of building capacity to teach science 
subjects and improve performance. Here are the quotes to support this argument:

I once attended a seminar that was organised by one of the NGOs. 
The seminar was for all science subject teachers. During that seminar, 
we were taught about how to employ learner-centred strategies 
including the jigsaw method and the gallery work (MT2, School E).

Another participant added,

 I got to know about the jigsaw method during the seminar that was 
organised by the municipal council. The seminar was organised for 
capacity building among mathematics and physics teachers During 
that seminar among other issues we were exposed to different 
potential teaching strategies including jigsaw that can enhance 
learning (MT2, School D).

In addition to that, two participants confirm to have gained an understanding of 
the jigsaw collaborative method through school-based in-service training. For 
instance, during a visit to one of the schools, a teacher mentioned that they regularly 
engage in discussions with their colleagues about effective methods for teaching 
mathematics and other science subjects. This is exemplified by the following quote:

 We have created our own culture here in our school. Every Friday 
because it is a short working day we spare like an hour and have 
to assess what we have done during the week and explore some 
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challenges we encountered and how to mitigate them. It was during 
one of the meetings that one teacher shared about the use of jigsaw 
and how it worked in her lessons, I was interested and keen to 
understand it better (MT1, School B).

Self-study
 The research findings show that two out of eight participants are self-motivated to 
grow professionally resulting in understanding the jigsaw method. One participant 
expressed that he was very disappointed seeing a persistent poor performance in 
mathematics for almost three years consistently so he had to find how to address 
the problem. The specific teacher had this to share:

 After being employed I noticed poor performance in mathematics 
at my school, this was a great disappointment and I was curious to 
know why and how I could change the situation. I started reading 
and updating myself on issues relating to the proper teaching of 
mathematics and one day I visited a certain website which had issues 
related to the effective use of jigsaw for better learning, it showed 
step-by-step how to implement the jigsaw method (MT1, School E).

The other participant shared that she once found a fellow mathematics teacher 
teaching using an interesting strategy. She was attracted and interested in the way 
the students were busy engaging in the lesson. Therefore, she was curious to know 
the method and asked a colleague to help her understand it. Here is the quote to 
substantiate the argument;

 I had no idea about the Jigsaw method until one day when I was 
just passing outside the class where my colleague was teaching 
and found him teaching using a very interesting strategy with high 
student engagement in the lesson. Then I asked my fellow teacher 
about the strategy and how I could utilise it in classrooms… (MT1, 
School C).

It is evident from the findings that teachers’ understanding of the jigsaw collaborative 
teaching strategy is directly linked to what they learn during pre-service teacher 
training, in-service training, and self-study. Pre-service teacher education serves as 
the foundation for teachers’ classroom practices. However, the knowledge gained 
during pre-service teacher education may not be effective in a changing world 
without continuous in-service training and personal efforts. Therefore, there is a 
significant need for teachers to update their knowledge of teaching strategies through 
in-service training and personal initiatives. Collaboration among educators, such as 
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through lesson study, co-teaching, and professional learning communities, enables 
teachers to share best practices, reflect on teaching experiences, and address common 
challenges (Abbas, 2024). School-based in-service training offers opportunities 
for peer learning and professional growth. Workshops for mathematics teachers 
can enhance understanding of the jigsaw strategy, leading to improved student 
performance. Due to financial constraints, the focus is on organising school-based 
in-service seminars rather than larger training programs, allowing experts to share 
experiences, discuss problems, and collaborate on solutions.

In a study in India, Grover (2023) found that in-service training significantly 
improved teachers’ professional capacities, competencies, and teaching skills, 
leading to better student academic performance. However, Hobson et al. (2009) 
warned that school-based mentoring may not always be effective for new teachers, 
as some mentors may promote outdated teaching methods. It is important to balance 
out-of-school training with school-based and individual efforts for optimal learning 
outcomes. Teachers who are motivated to improve their teaching practices can 
engage in self-directed learning, such as exploring new teaching strategies like 
the jigsaw method. This intrinsic motivation to grow professionally is linked to 
better decision-making, career exploration, and goal-setting. By actively seeking 
opportunities to enhance their skills, teachers contribute to a culture of continuous 
improvement and ultimately improve students’ mathematics performance in their 
schools and districts.

Conclusion and Recommendations
In conclusion, the study reveals a significant disparity in mathematics education 
with many teachers lacking a strong grasp of the jigsaw method. This highlights the 
urgent need for targeted interventions and support to enhance teachers’ cooperative 
learning skills. The implications are profound, as students may miss out on 
collaborative learning opportunities and a deep understanding of mathematics 
concepts. Misconceptions may persist, and achievement gaps could widen without the 
effective use of cooperation. The study shows the importance of various initiatives, 
such as pre-service training, in-service support, and personal efforts, in improving 
teaching proficiency with jigsaw strategy and student performance in mathematics.

To address this issue effectively, school management, educational leaders at ward 
and district levels, and the Ministry of Education Science and Technology should 
provide regular in-service training for mathematics teachers on collaborative 
teaching methods, focusing on the jigsaw technique. This training will enhance 
teachers’  skills and confidence  in using collaborative approaches,  leading 
to increased motivation for both teachers and students in mathematics instruction. 
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Mathematics teachers can also engage in peer collaboration activities like lesson 
study groups and collaborative planning sessions to share ideas, and best practices, 
and receive feedback on implementing the jigsaw method. Additionally, the teachers’ 
continuous professional development (TCPD) programmes can be enhanced to 
support teachers in fostering a culture of reflection and improvement through an 
online learning management system. This will enable teachers to collaboratively 
address challenges, explore new teaching approaches, and continuously update 
their knowledge. On the other hand, further research is needed to explore the 
implementation and impact of the jigsaw strategy on mathematics performance 
and also assess students’ collaborative skills for effective use of the jigsaw method 
in Tanzania.
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