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Introduction
Mathematics is taught at schools to equip learners with mathematical knowledge to develop 
their problem-solving, communication, critical and systematic thinking skills (Lin & Rosli 2017). 
Mathematics is an abstract, conceptual subject (Pope & Mayorga 2019), and there has been a 
worldwide decline in interest and achievement in mathematics with young learners (Riley et al. 
2017). Using technology-based tools, the understanding of complex and abstract mathematical 
ideas may be made more achievable for learners (Kaplan & Alon 2013). Furthermore, the use of 
technology-based tools in the mathematics classroom may assist learners who are successful, as 
well as learners who are struggling with mathematics (Bruce 2012). Moreover, within the era of 
the Fourth Industrial Revolution (4IR), the use of technology-based tools within teaching and 
learning is an innovative pedagogy to consider. Information and communications technology 
(ICT) plays an important role in various social sectors within the era in which we live (Chen 2015). 
Technology has been incorporated into the lifestyles of families for employment, entertainment 
and communication. This research study extends the use of technology further by incorporating 
technology-based tools into the classroom to support the teaching and learning of fractions in 
Grade 5.

Background: Within the ambit of the Fourth Industrial Revolution (4IR), the use of 
technology-based tools within teaching and learning is advancing rapidly at education 
institutions globally, including the teaching and learning of mathematics. Learners and 
teachers have challenges with teaching and learning fractions in mathematics. A learner’s 
understanding of fractions is fundamental for the understanding of key concepts in other 
mathematics sections. 

Aim: This qualitative, interpretive study examined the perceptions of Grade 5 learners about 
the use of technology-based tools, more specifically videos and PowerPoint presentations 
when learning fractions in mathematics. 

Setting: This study was located at one primary school in KwaZulu-Natal, South Africa. 

Methods: The study was framed within the ambit of social constructivism, and data were 
generated via task-based worksheets, interactive technology-based lessons and focus group 
interviews. 

Results: Based on the results of this study, it was evident that the participants valued the use 
of the technology-based tools during the teaching and learning of fractions. Based on an 
interpretive analysis of the data generated, two major themes emerged. Participants indicated 
that using videos and PowerPoint presentations inspired an appealing and fun way of learning 
fractions and inspired an encouraging atmosphere for learning fractions. These results may be 
of value to teachers, teacher educators, researchers, curriculum developers and learners of 
mathematics. 

Conclusion: The concluding comments of this article mention research implications and 
recommendations for further research within this area. These recommendations are significant 
as there is a need for educational institutions globally to embrace the 4IR within teaching and 
learning.

Keywords: Fourth Industrial Revolution; fractions; learning; mathematics; perceptions; 
PowerPoint presentations; teaching; technology-based tools; videos.
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The use of technology-based tools within the classroom also 
increases learners’ motivation and enhances the enjoyment of 
learning mathematics (Tobin & Weiss 2016). Increasing 
learners’ motivation and enhancing enjoyment in mathematics 
can lead to improved performance in mathematics. Attaining 
improved learner performance in mathematics is important 
as performance in mathematics at school level in South 
Africa is low (Spangenberg 2017). South African learners 
have performed poorly in international studies; for example, 
South Africa ranked number 47 out of the 48 countries, 
which participated in the 2015 Trends in International 
Mathematics and Science Study (TIMSS) (Mullis, Martin & 
Sainsbury 2015). Furthermore, Wijaya (2017) noted that of 
the 13 test items in the TIMSS 2015, eight items addressed 
basic concepts of fractions, and five items were about 
operations involving fractions. Thus, it is important to 
conduct research in South Africa, focussing on the teaching 
and learning of fractions in mathematics. Within the ambit of 
the 4IR, it is important to focus on the use of technology-
based tools when teaching and learning. Hence, this research 
study sought to respond to the question: What are Grade 5 
learners’ perceptions of the use of technology-based tools 
(i.e. videos and PowerPoint presentations) when learning 
fractions in mathematics?

Learning fractions in mathematics
The concept of fractions is one of the aspects of mathematics 
that many learners find difficult. Sherman, Richardson and 
Yard (2019) illustrate this point further by elaborating that 
rational numbers are sometimes challenging for learners 
who were successful with whole numbers in the early grades. 
Furthermore, Fennell and Karp (2017) reiterated that 
proficiency with fractions serves as a prerequisite for learner 
success in higher-level mathematics, which also serves as a 
gateway to many careers and varied contexts beyond the 
mathematics classroom. The concept of fractions is not 
simple, and the uniqueness of fractions sometimes makes it 
difficult for learners to understand (Kurniawan et al. 2018). 
This study focussed on the following concepts within 
fractions: counting forwards and backwards in fractions, 
addition and subtraction of fractions with mixed numbers, 
fractions involving whole numbers, solving problems in 
real-world contexts involving common fractions, and 
recognising and using equivalent forms of common fractions 
with denominators, which are multiples of each other. These 
were concepts that ought to be taught in the Grade 5 
curriculum as stipulated by the General Education and 
Training (GET) Curriculum and Assessment Policy Statement 
(CAPS) (Department of Basic Education 2011). The GET band 
within the South African schooling system encompasses 
learners from Grades 4 to 9. The CAPS document is an 
essential document introduced by the South African 
Department of Basic Education. This document is compulsory 
for all South African teachers to adhere to in preparation for 
teaching and learning in all subjects from Grade R to 12.

Fractions play an important role in the teaching and learning 
of mathematics (Siegler et al. 2013). However, Simon et al. 

(2018) have indicated that promoting a deep understanding 
of the concept of fractions continues to be a challenge for 
both teachers and learners. Moreover, learners who have 
limited foundational knowledge concerning solving 
problems involving concepts of fractions have challenges 
with the understanding of advanced concepts within 
fractions (Loc, Tong & Chau 2017). Also, a deep understanding 
of fractions is important for the successful transition to 
algebra (Pearn & Stephens 2015). Thus, a lack of proficiency 
in fractions is a major contributor to learners’ poor 
performance in mathematics, in general, and algebra, in 
particular (Thomas 2010). As is evident, knowledge of 
fractions is an important skill for mathematical achievement, 
but fractions are also considered as a challenging concept to 
teach and learn (Ubah & Bansilal 2018).

To assist in overcoming these challenges, researchers have 
developed some effective learning strategies to improve 
learners’ understanding of fractions. Recent research on 
interventions to support learners in their learning of fractions 
reveals that they have been successful in promoting learners’ 
understanding of fractions by using mnemonic devices and 
manipulatives with pictures (Amalia et al. 2018). Skosana 
and Monyai (2013) emphasised that the South African 
Department of Basic Education is aware that effective 
teaching may only take place in a supportive learning 
environment that provides learners with quality learning 
opportunities.

Exploring the use of technology-based tools 
in mathematics classrooms
Rasanen et al. (2019) maintain that even though there is still 
a debate on the effectiveness of using educational 
technologies, the use of technology-enhanced teaching and 
learning for mathematics is progressing swiftly as the 
technology-based educational tools become more affordable. 
At the same time, the rise in controlled intervention studies 
of using technology to support learners with learning 
difficulties is offering new possibilities to understand the 
complexities of teaching and learning mathematics. Also, 
Pope and Mayorga (2019) claimed that there are a plethora of 
websites and an increasing number of technology-based 
educational applications that may have an impact on 
learners’ learning and achievement in mathematics. Along 
similar lines, research (Cheung & Slavin 2011) has revealed 
that learner performance in mathematics is enhanced when 
using technology-based tools.

For supporting the teaching and learning of fractions, using 
technology-based tools has demonstrated the ability to 
scaffold the conceptual understanding of fractions 
(Way 2011). In addition, using technology-based simulations 
motivates learners and scaffolds their understanding of 
concepts within fractions in mathematics (Hensberry, Moore 
& Perkins 2015). Moreover, using technology-based tools in 
teaching and learning of mathematics encourages a deeper 
conceptual understanding of knowledge of fractions 
compared with traditional teaching and learning methods 
(Reinhold et al. 2020).
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In keeping with these notions, many education institutions 
are moving to more mobile and contemporary digital 
technologies such as tablet computers, laptops and netbooks 
(Johnson et al. 2016). Also, social media and collaborative 
platforms such as Google Drive, Google Classroom and 
Google Docs are being used (Zhou, Simpson & Domizi 2012). 
However, for the teacher to choose the appropriate 
technology-based tool from the plethora of currently 
available technology-based tools is challenging (Johnson 
et al. 2016). The idea is to select the best technology-based 
tool, which will allow teachers to exploit the potential of the 
available technology to advance learners’ learning. 
However, although technology has been useful for the 
teaching and learning of mathematics, there are also 
challenges associated with using technology apart from the 
ready availability of technology-based tools (Johnson et al. 
2016). The successful use of technolgy-based tools is 
dependant on the design of the tool as well as the activities 
that need to be interconnected (Drijvers 2013). In addition, 
teachers and learners ought to socially interact within the 
classroom context to ascertain, which technology-based 
tool is the most suitable when teaching and learning 
mathematics, in general, and fractions, in particular. The 
teacher can also discuss the design of activities in 
collaboration with the learner as was the case in the study 
under focus. Besides, a socio-constructivist approach to 
teaching and learning enhances learner collaboration, 
engagement and the sharing of ideas within mathematics 
classrooms, which may lead to the improvement of learning 
opportunities for learners (Naude & Meier 2019).

Exploring notions of social constructivism
This study was framed by the theory of social constructivism. 
According to Vygotsky (1978), knowledge is constructed in 
part by exchanging dialogues and interacting with others 
within a social environment, as well as the artefacts and tools 
that mediate learning semiotically. Significant learning 
occurs through social interaction with teachers and peers 
(Finnegan & Ginty 2019). In essence, the classroom is a social 
setting where interaction is common between learners and 
teachers, and amongst learners themselves. Views of social 
constructivists propose that knowledge construction is 
socially oriented (Ndlovu 2013; Weinberger et al. 2005). 
These views of social constructivism are supported by 
Vygotsky (1978) who claims that the difference between 
learners who are not of the same age intellectually is related 
to the Zone of Proximal Development (ZPD), which is 
important for socially constructing knowledge (Eun 2017). 
The ZPD refers to what learners can do without assistance 
and what learners may achieve with the support and 
guidance of a more knowledgeable other (e.g. a friend, peer 
or teacher). Vygotsky (1978) proposes that the ZPD: 

[… I]s the distance between the actual development level as 
determined by independent problem solving and the level of 
potential development as determined through problem solving 
under adult guidance or in collaboration with more capable 
peers. (p. 86)

Thus, the teacher needs to acknowledge that when learning 
new knowledge or skills, learners may require assistance to 
understand this new information (Clapper 2015; Turuk 2008). 
This assistance may be provided by the teacher or peers, 
along similar lines, and this study was guided by the ideas of 
the ZPD, whereby learners engaged in interactive discussions 
with their peers and the teacher to support the development 
of learners’ skills and knowledge when solving questions 
involving fractions. This was seen as a way to scaffold 
learners’ learning. Colter and Ulatowski (2017) claim that 
scaffolding can be viewed as a transitory form of supported 
learning, involving discussions and collaboration between 
the peers and the teacher and learner, to encourage 
independent learning by the learner.

Graven (2015:2) maintained that ‘mathematics learning is 
considered a social activity in which learners actively 
construct meaning’. This implies that the social environment 
in which learners acquire knowledge about mathematics may 
influence their progress in the learning of concepts in 
mathematics. Furthermore, in a social constructivist learning 
environment, there is an expectation of learners’ involvement 
in learning, for example, through using discussion, argument, 
exchanging of ideas and collaboratively solving real-
world problems. In these educational environments, 
teachers plan and make the learning context available to 
assist with the learning activities (Richards 2005). In 
mathematics classrooms, learners socially construct meaning 
(Graven 2015); thus, during the lessons, the teacher needs to 
provide learners with the opportunity to engage socially in 
groups as they solve problems. By so doing, learners may be 
able to assist and support each other if some members of the 
group encounter problems with understanding concepts 
within mathematics. As this study focussed on the use of 
group work, group discussions and technology-based tools as 
an instructional strategy when teaching and learning fractions 
in mathematics, this study aligns itself appropriately with the 
theory of social constructivism.

Thus, to better understand the perceptions of Grade 5 
learners about the use of technology-based tools (i.e. videos 
and PowerPoint presentations) when learning fractions, 
this study was grounded on the principles of social 
constructivism. The ideas of the ZPD were reinforced 
whereby learners were arranged into smaller groups to 
complete a task-based worksheet. Each group consisted of 
learners with diverse learning abilities. The interaction 
amongst the learners in the group included questioning 
each other and supporting each other, with discovering 
answers to the questions posed in the task-based worksheet. 
This interaction created the opportunity for learners and the 
teacher to appropriately scaffold and guide other learners 
collaboratively. Subsequently, learners were then invited to 
complete a second task-based worksheet after they viewed 
PowerPoint presentations, which incorporated videos based 
on the teaching and learning of concepts that were initially 
taught by using the traditional ‘chalk and talk’ method.
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Research methods and design
The interpretive paradigm was used in this study as the 
interpretive paradigm is concerned with understanding the 
world based on an interpretation of learners’ experiences and 
perceptions of the world (Dean 2018). Also, Gunbayi and 
Sorm (2018) indicate that the interpretive paradigm is 
effective in guiding qualitative research. This study lent itself 
to the interpretive paradigm as it involved exploring the 
perceptions of Grade 5 learners. They were learning fractions 
in mathematics by using technology-based tools (i.e. videos 
and PowerPoint presentations). The interpretive paradigm 
provides researchers with the opportunity to understand and 
interpret the experiences of research participants (Alase 2017). 
Also, the qualitative research design served as a guide 
that connected the interpretive paradigm to the data 
generation methods (Ngozwana 2018).

The pilot study
A pilot study was conducted with one class of Grade 5 
learners (N = 45) to refine the research process and research 
instruments. The validity and reliability of the research 
process and research instruments were confirmed accordingly. 
It was important to ensure that the research process and 
research instruments responded to the key question of the 
study: What are Grade 5 learners’ perceptions of the use of 
technology-based tools (i.e. videos and PowerPoint 
presentations) when learning fractions in mathematics? 
Based on the pilot study, the PowerPoint presentations 
needed to be refined further so that the concepts being 
discussed during the PowerPoint presentations were aligned 
to what was taught by using the initial traditional ‘chalk and 
talk’ method. Moreover, the task-based worksheets were 
revised to align more closely with what was being discussed 
during the regular ‘chalk and talk’ lessons and the lessons 
supported by technology-based tools. Finally, the focus 
group interview questions were reworked so that the 
language used was clear and unambiguous.

The main study
The main study was conducted in the second class of Grade 
5 learners (N = 48). Data were generated from information 
that was obtained from two task-based worksheets 
(Appendices 1 and 2) and focus group interviews. Owing to 
various reasons, only 40 learners (together with parental 
permission) agreed to participate in the focus group 
interviews for the main study.

The traditional ‘chalk and talk’ teaching method
A traditional ‘chalk and talk’ lesson refers to a lesson that is 
generally teacher centred, where the teacher uses a 
chalkboard, blackboard or whiteboard to explain concepts, 
and there is little or no innovative instruction (Maycock 2019). 
The teaching and learning of concepts in fractions 
commenced with the entire class of Grade 5 learners (N = 48). 
The traditional ‘chalk and talk’ lessons focussed on the 
teaching and learning of fractions, which encompassed the 

following: counting forwards and backwards, addition and 
subtraction of fraction with mixed numbers, fractions 
involving whole numbers, solving problems in real-world 
contexts involving common fractions, and recognising and 
using equivalent forms of fractions with denominators that 
are multiples of each other. These were compulsory concepts 
that ought to be covered within the Grade 5 curriculum as 
stipulated by the CAPS document. After the traditional ‘chalk 
and talk’ lessons, the learners were asked to complete the 
first task-based worksheet.

The task-based worksheets
Whilst working in class on the task-based worksheets 
(see Appendices 1 and 2), the participants were divided into 
groups of four to complete each task-based worksheet. 
Learners were provided with the opportunity to group 
themselves voluntarily. This was performed with the 
intention that learners would be more comfortable with their 
friends and would most probably interact more freely in 
discussions. These 12 groups of four learners each (N = 48) 
worked collaboratively on completing the task-based 
worksheets. Although learners worked collaboratively in 
groups, each learner answered and submitted an individual 
task-based worksheet.

The worksheets (see Appendices 1 and 2) included content 
that was taught during the traditional ‘chalk and talk’ 
method. Both worksheets were similar regarding the types of 
questions and the content covered. The administration of the 
first task-based worksheet followed lessons focussing on the 
teaching of the various aspects of the fractions curriculum by 
the teacher/researcher by using the traditional ‘chalk and 
talk’ method. Learners worked in groups whilst completing 
the worksheet, also making use of visual manipulatives in 
the form of paper folding, diagrams and drawings 
simultaneously. The use of diagrams and manipulatives 
(paper folding) also provided a means of scaffolding for 
learners. The second task-based worksheet commenced 
approximately 4 weeks after the learners completed the first 
one. Initially, the traditional ‘chalk and talk’ method was 
limited to the use of the textbook, chalkboard, diagrams and 
manipulatives in the classroom. Thus, the introduction of 
technology-based tools was an innovative strategy to support 
learners in their learning of fractions in mathematics. The use 
of the videos and PowerPoints in this study supported the 
idea of embracing the notion of the 4IR in the teaching and 
learning of fractions. The learners completed the second task-
based worksheet in groups immediately after the lessons 
focussing on the use of two videos and two PowerPoint 
presentations were completed.

The technology-based tools
In this study, a compact projector was used as a technology-
based tool to enhance the teaching and learning of fractions 
in mathematics within the era of the 4IR. Learners viewed 
two PowerPoint presentations of lessons on fractions after 
answering the first task-based worksheet. The PowerPoint 
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presentations included diagrams, pictures and two videos on 
teaching and learning of concepts within fractions. The 
concepts of fractions that were incorporated into the two 
videos included, for example, addition and subtraction of 
fractions, comparing and ordering of fractions, equivalent 
forms of fractions, solving of fraction problems in real-world 
contexts and so on. Thus, these technology-based lessons 
focussed on a recap of fraction concepts that were initially 
taught by using the traditional ‘chalk and talk’ method. The 
use of technology-based tools within the mathematics 
classroom supported the notions of teaching and learning 
within the 4IR. These were collaborative lessons whereby 
learners could ask questions, and the teacher was able to 
offer explanations as the lessons and technology-based 
presentations unfolded. Groups discussed and interacted 
with each other, which promoted clarification and 
understanding. Thus, learners’ understanding of concepts 
within fractions was scaffolded by their teacher and peers 
(More Knowledgeable Other [MKO]) (Clapper 2015).

The focus group interviews
The participation of learners in the focus group interview 
was voluntary and based on written consent from both 
parents and learners. For the focus group interview, 40 of the 
48 learners agreed to participate in the interview. These 
participants were divided into eight groups of five learners 
each (N = 40). The participants agreed to the audio recording 
of the interviews. The focus group interviews were guided 
by a series of open-ended questions by using a semi-
structured focus-group interview schedule. The focus group 
interviews with the learners served as an appropriate 
research instrument to generate rich data. Focus group 
interviews were conducted after learners had completed the 
second task-based worksheet.

Data analysis
The qualitative data for this study, which were generated 
from the participating learners, proved to be effective in 
responding to the key research question for this study: What 
are Grade 5 learners’ perceptions of the use of technology-
based tools (i.e. two videos and two PowerPoint presentations) 
when learning fractions in mathematics? The audio-recorded 
focus group interviews stimulated fluent data, which were 
interrogated to draw out common codes for this study. The 
audio-recorded focus group interview data were transcribed 
and read so that common codes could be initially identified. 
These codes were then carefully perused to refine initial 
codes into main themes. Responses of the learners to 
questions for the focus group interviews and the task-based 
worksheets were used to assimilate information that would 
contribute towards answering the key research question. 
Moreover, data analysis in the form of coding and categorising 
of themes was based on the conceptual framework of the 
study, that is the theory of social constructivism.

Data analysis included the following steps: acquaintance 
with the data to identify codes after reading and rereading 

the qualitative data, arranging sections of the data that were 
related to each other and studying the data excerpts to 
warrant that the focus group excerpts revealed a connection 
and refining the identified codes into themes. Also, member 
checking was completed to confirm the accuracy of the 
results and to provide participants with the chance to correct 
and make additions to the data generated. A detailed 
discussion focussing on the results of this study may be 
found in the section that follows.

Ethical consideration
This study was conducted with one class of Grade 5 learners 
at one primary school in KwaZulu-Natal, South Africa. 
Gatekeeper access was obtained from the KwaZulu-Natal 
Department of Basic Education to conduct research at the 
school. Also, gatekeeper access was obtained from the 
research office at the participating university in KwaZulu-
Natal. The principal of the school, the learners and their 
parents for the main and pilot study were provided with 
informed consent forms detailing the processes of the 
research study.

Results and discussion
The results of this study are concerned with the thematic 
analysis and discussion of data generated from the two task-
based worksheets and eight focus group interviews with five 
learners each. Herzog, Handke and Hitters (2019) describe 
thematic analysis as consisting of the analytical construction 
of codes, themes, patterns, evaluation or associations within 
these themes. Thematic analysis is particularly suitable for 
analysing experiences, perceptions and understandings and 
may integrate data of multiple kinds. Therefore, thematic 
analysis was well suited as a method of analysing the data 
generated for this research study. In response to the research 
question: what are the perceptions of Grade 5 learners about 
the use of technology-based tools (i.e. videos and PowerPoint 
presentations) when learning fractions in mathematics, two 
main themes were identified. These themes are that the use of 
technology-based tools inspired an appealing and fun way of 
learning fractions and an encouraging atmosphere for 
learning fractions. In the following section, both themes are 
discussed in detail.

The use of technology-based tools inspired an 
appealing and fun way of learning fractions
For most learners, at the primary school level, the topic 
fractions in mathematics is challenging (Beilstein 2019; Ubah 
& Bansilal 2018). Moreover, promoting learners’ development 
in fractions is critical for their success in other areas of 
mathematics (Pearn & Stephens 2015; Thomas 2010).

During the focus group interview sessions in this study, 
learners were adamant that the introduction of technology 
into the mathematics lessons had changed their 
perspective on the learning of fractions to one of fun and 
enjoyment. When asked about their perceptions of the 
videos and PowerPoint presentations, the enjoyment and 
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fun aspects to learning fractions were cited by many 
participants. Using the technology-based tools, learners 
seemed to discover a lighter side to learning mathematics, 
which would assist in alleviating the notions of anxiety 
about mathematics, which many learners experience. The 
aspects of fun are captured in the learners’ views, which 
are expressed in the following focus-group interview 
excerpts:

Akhona1: ‘… yes it [the videos and PowerPoints] made me learn 
… and it was fun too ….’ (FG23, female)

Luke: ‘… it’s much better than doing mathematics in class like 
we do every time [using the traditional ‘chalk and talk’ method]3 
….’ (FG4, male)

Sakhile: ‘… it’s easier now … [referring to fractions that were 
being explained in the video].’ (FG6, male)

Siba: ‘… it reminds me about the movies we watch … it makes 
you learn … it’s interesting and fun …’ (FG5, female)

Susan: ‘… at first I thought that fractions were hard, but then our 
teacher showed us this movie about fractions … I think that fractions 
are easy and fun. I understand … numerator and denominator … 
after the PowerPoint presentations …’ (FG1, female)

From the interview responses, it was evident that learners 
found the learning of fractions using the PowerPoint 
presentations, which included videos, fun. This fun aspect to 
the lesson encouraged the learners to learn.  Similarly, Fahmi, 
Priwantoro and Cahdriyana (2018) suggested that technology 
may be used to illustrate graphics, videos and audios to 
enhance the learning of mathematics. As was evident from 
the interview transcripts, the teaching and learning of 
fractions were enhanced through using the technology-based 
tool, that is the PowerPoint presentations. These notions are 
also evident when comparing the responses with the task-
based worksheets as follows.

As was evident from the data generated in this study, the use 
of technology-based tools within teaching and learning can 
be of benefit for learners who have a challenge when learning 
fractions in mathematics through the traditional ‘chalk and 
talk’ method. Similarly, Celik (2018) maintained that if 
learners find the content and method of teaching for a subject 
fun and interesting, they actively participate within the 
classroom. It was evident from this study that the learners 
collaborated and discussed questions and responses to the 
task-based worksheet. Through these social interactions, 
learners actively participated in the lessons by discussing 
and clarifying the questions on the task-based questionnaire. 
Moreover, learners were supported by their MKO, thereby 
learning collaboratively with their teacher and peers 
(Turuk 2008) to arrive at the correct responses to the 
task-based worksheet as was evident from the following 
transcribed excerpts:

1.Pseudonyms have been used to protect the identity of the participants.

2.FG is the acronym used for Focus Group.

3.Words in square brackets within the focus group interview transcripts have 
been added by the authors to support the reader’s understanding of each 
transcribed excerpt.

Brian: ‘… it was a very good video … it helped us in our 
worksheet … we could discuss with our friends … helped in 
understanding …’ (FG7, male)

Jane: ‘… yes … it is much easier now [the understanding of 
concepts within fractions] … after watching the video … makes 
it look so easy …’ (FG1, female)

Sifiso: ‘… the first time we did maths like this [teaching and 
learning by using PowerPoints and videos] … most of the time 
… maths is hard, but this [the video] helped me … I could also 
ask you [the teacher] and the group [learners involved in group 
work while answering the task-based worksheets] for help …’ 
(FG6, male)

As was evident from this study, the teaching and learning of 
mathematics were supported by using the technology-based 
tools. Along the similar lines, Cheung and Slavin (2011) 
maintain that learner performance in mathematics is enriched 
when technology-based tools are used within the classroom 
for teaching and learning. Moreover, research (Saylan, Onal 
& Onal 2018) has shown that the lack of technology-based 
tools in classrooms affects learners’ attitudes, interests, 
enjoyment and participation within the lessons. Thus, based 
on the data generated in this study, the teaching and learning 
within mathematics classrooms would benefit from the use 
of technology-based tools.

What was also evident from the response of the participants 
was that to attract learners’ attention, methods of teaching 
and learning ought to be fun as it might be difficult to gain 
learners’ interest once they have lost interest in the lessons. 
Furthermore, if we attempt to make teaching and learning 
fun and thought-provoking, this may inspire learners’ 
interest in learning mathematics. Through this added interest, 
learners may develop a greater appreciation for mathematics 
and technology (Lee & Chan 2019), which may lead to an 
enhancement of reasoning, problem-solving and critical-
thinking skills. Encouraging critical thinking and problem-
solving in mathematics is essential for the development of 
successful learners (Lin & Rosli 2017). Moreover, when 
learning is fun, learners have an increased probability of 
remembering the concepts later (Marcut 2005). Thus, when 
the learning process is addressed as a fun activity, it supports 
the development of meaningful learning as learners learn 
best when they are having fun.

The use of technology-based tools inspired an 
encouraging atmosphere for learning fractions
The notion that technology-based learning fosters an 
encouraging atmosphere for the learning of mathematics, in 
general (Umugiraneza, Bansilal & North 2018), and fractions, 
in particular (Suh, Moyer & Heo 2005), is a recurring theme 
that manifests itself throughout this study as was evident in 
the focus group interview excerpts:

Abby: ‘… this was the best mathematics lesson, so I will tell my 
friends what I saw on the video …’ (FG2, female)

John: ‘… I loved watching how all the fractions were explained. 
It was different from how we did fractions before … [referring to 
the traditional ‘chalk and talk’ method].’ (FG2, male)
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Larry: ‘… this is the first time we used a computer for maths … 
be fun to do our other subjects like this too …’ (FG4, male)

Lihle: ‘… yes, I think it is easy because they [the video] explained 
how to do the sums … you can understand how to do it now …’ 
(FG8, female)

Siba: ‘… yes … I was a bit confused … but after discussing what 
we saw in the video with my group … I understand …’ (FG5, 
female)

This change in outlook to learning fractions is evident in the 
preceding excerpts. The learners in this study believed that 
the use of the technology-based tools in the learning of 
fractions prompted them to exhibit greater enthusiasm and 
inspired an encouraging atmosphere for learning 
mathematics. The creative incorporation of technology into 
the learning process elevated the regular, passive learning 
that learners were accustomed to and facilitated collaborative 
learning with social interaction (Finnegan & Ginty 2019) and 
effective mathematical communication.

Furthermore, the introduction of technology into the lessons 
created a feeling of confidence arising from an appreciation 
of learners’ ability to remember what they have learned. The 
learners also felt that the use of the technology-based tool 
scaffolded (Eun 2017) their learning of fractions. These 
sentiments are reflected in the following transcript excerpts:

Allan: ‘… yes … they can help us … I can remember more … 
[referring to the videos and PowerPoint presentations].’ (FG4, 
male)

Ann: ‘… the videos made me more relieved that I don’t have to 
worry. It taught me more …’ (FG8, female)

Brian: ‘… it was a very good video … it helped us in our 
worksheet …’ (FG7, male)

Nonhle: ‘… yes … it’s nice to have this group work, and the 
video … helps me understand …’ (FG5, female)

Siba: ‘… I like to see the sums on the screen … I enjoyed watching 
… I understood more now …’ (FG5, female)

Sifiso: ‘… this was the first time we did maths like this … most of 
the time I feel maths is hard, but this [referring to the PowerPoint 
presentations] helped me …’ (FG6, male)

Thabo: ‘… I couldn’t understand it before … but now I remember 
after watching the video …’ (FG8, male)

Thus, instead of continuing with the traditional ‘chalk and 
talk’ teaching methods, this research study embraced the 
use of a technology-based tool (the two videos and two 
PowerPoint presentations) in the classroom. A learning 
environment was created whereby all learners were able to 
make use of the videos and PowerPoint presentations to 
clarify any misunderstandings regarding the content, as 
well as to use the information that was presented to enhance 
their learning of fractions. The learners in this study viewed 
the two PowerPoint presentations and the two videos prior 
to discussing their meaning making of the fraction concepts 
they had viewed with the teacher and the other group 
members. The learners socially interacted (Weinberger 
et al. 2005) and collaborated within their groups and 
with the teacher to clarify any confusion to promote 

meaningful learning and advance their mathematical 
progress (Graven 2015).

As we are living within the era of the 4IR, there is a need for 
learners to transform their thinking to be successful within 
this technologically advanced period (Leneway 2018). In this 
study, as learners completed the second task-based 
worksheet, they were able to reflect on the videos and 
PowerPoint presentations that had been used to amplify and 
support their learning of fractions. As learners reflected on 
the use of the videos and PowerPoint presentations, the 
teacher encouraged collaborative discussions, focussing on 
the fraction concepts that were being taught. With an 
enhanced understanding of fractions facilitated by using 
videos, PowerPoint presentations and interactive discussion, 
it was more likely that learners would be able to remember 
and recall what they had learnt. It was evident from the data 
generated that learners were able to answer more questions 
correctly in the second task-based worksheet. A few examples 
of the difference in learners’ responses to questions in the 
first and second task-based worksheets are presented in 
Figures 3–5.

The example shown in F within Figure 3 provides evidence 
of the reorganisation in Nancy’s reasoning with how she 
solved a related question in the first task-based worksheet. 
Nancy seemed to have achieved clarity on the question 
linked to fractions on a number line in the second task-based 

A: Kim’s response to the ques�on on frac�ons of whole numbers
in the first task-based worksheet.

B: Kim’s response to the ques�on on frac�ons of whole numbers
in the second task-based worksheet.

FIGURE 1: An example of Kim’s responses to the task-based worksheets.
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worksheet after viewing the videos within the PowerPoint 
presentations.

Similarly, Thabo’s solution to the question on fractions of 
whole numbers (H within Figure 4) provides evidence that 
the incorporation of technology-based tools within the 
lessons on fractions contributed positively in assisting him 
to gain a better understanding of concepts within fractions. 
This was also evident from Nonhle’s responses in the focus 

group interview, as well as from her answer to the question 
focussing on equivalent fractions in the second task-based 
worksheet (J within Figure 5) that follows.

What was evident from the focus group interview as well 
as from the responses on the second task-based worksheet 
was that the participating learners valued and embraced 
the use of the technology-based tools in the classroom. It 
was also evident from the responses to the second task-
based worksheet (see Figures 1–5) and the focus group 
interviews that the use of the technology-based tools 
supported the learners’ understanding of the mathematics 
being taught (Cheung & Slavin 2011). This understanding 
promoted an encouraging atmosphere to work within, and 
prompted social interaction and discussion to clarify the 
concepts being taught (Naude & Meier 2019). This created a 
socio-constructive atmosphere within the classroom under 
study, which promoted teaching and learning.

Conclusion
Researchers, teachers, teacher educators and policymakers 
have been exploring innovative ways to integrate technology in 
classrooms to enhance teaching and learning. Thus, with a 
view to transforming teaching and learning in a South African 
mathematics classroom within the era of the 4IR, this study 
sought to explore Grade 5 learners’ perceptions of learning 
fractions in mathematics by using technology-based tools 
(i.e. videos and PowerPoint presentations). 

C: Sakhile’s response to the ques�on on equivalent frac�ons
in the first task-based worksheet.

D: Sakhile’s response to the ques�on on equivalent frac�ons
in the second task-based worksheet.

FIGURE 2: An example of Sakhile’s responses to the task-based worksheets.

FIGURE 3: An example of Nancy’s responses to both the first and second 
task-based worksheets.

E: Nancy’s response to the queson on number lines
in the first task-based worksheet.

F: Nancy’s response to a queson on number lines
in the second task-based worksheet.

FIGURE 4: An example of Thabo’s responses to both the first and second 
task-based worksheets.

G: Thabo’s response to the ques�on on frac�ons of whole numbers
in the first task-based worksheet.

H: Thabo’s response to a ques�on rela�ng to frac�ons of
whole numbers in the second task-based worksheet.
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The qualitative, interpretive analysis of the focus group 
interviews and responses to the task-based worksheets 
revealed two main results. Firstly, the use of technology-
based tools inspired an appealing and fun way of learning 
fractions. Additionally, the use of technology to learn 
fractions resolved the confusion around the concepts and 
terminology associated with learning fractions and 
brought out fun and enjoyment in the learning of 
mathematics. Secondly, the use of technology-based tools 
inspired an encouraging atmosphere for learning fractions. 
Moreover, the use of technology-based tools motivated 
learners to interact and participate in the mathematics 
lessons socially. The findings of this study have revealed 
that learners are encouraged to participate actively in 
mathematics lessons that are enjoyable and interesting. 
This motivation can lead to improved learner performance 
in mathematics.

Moreover, at the research site where this study was 
conducted, the resources that are generally used for teaching 
and learning are the chalkboard, textbooks, worksheets and 
workbooks. The integration of technology as a teaching tool 
was a new experience for the participating learners. Based on 
the researchers’ observations, before the lesson, the learners 
were excited to see the projector and laptop being connected. 
Learners enthusiastically awaited what would be projected 
on the screen. The participating learners’ interest was 

stimulated, and their attention was focussed on the content 
being presented. Discipline and classroom management 
were also good during the lesson. This was novel, because 
based on the researchers’ observations and experiences, 
during other mathematics lessons it was often a challenge to 
obtain the undivided attention of learners because there is a 
large number of learners in the class and they were 
easily distracted. Based on the evident enthusiasm and the 
participating learners’ deep interest in the technology-based 
lessons, this culminated in an enhanced understanding of 
the concepts within fractions. This heightened understanding 
of the concepts under study was evident from the 
participating learners’ responses to the second task-based 
worksheet as depicted in the Results and Discussion section 
of this article.

The analysis of data generated from this study also 
suggested that the participating learners embraced the use 
of videos and PowerPoint presentations to facilitate the 
successful learning of fractions in mathematics. This study 
exhibited that if teachers globally aspire to prepare learners 
with the skills necessary to be successful within the era of 
the 4IR, then the knowledge of and the ability to use 
technology-based tools within the classroom is essential. 
Integrating discussions and collaborative learning by using 
technology-based tools is important for successful teaching 
and learning and is necessary for preparing learners for the 
future. This preparation can educate mathematics learners 
to participate at an advanced global level. Moreover, within 
the current context of the global coronavirus disease 2019 
(COVID-19) pandemic, educational institutions globally are 
embracing remote and online teaching and learning. Within 
the ambit of online teaching and learning, the use of 
technology-based tools is essential. Thus, within the 
COVID-19 pandemic era, integrating technology-based 
tools within pedagogy is important for successful teaching 
and learning. Therefore, if teachers embrace the use of 
technology-based tools for teaching and learning, learners 
will be better prepared to learn and succeed in online 
educational environments. 

The limitations of this study were that this was a small 
qualitative study conducted with one class of Grade 5 
learners within one school in KwaZulu-Natal, South Africa. 
Opportunities for future research could include studies 
conducted at several schools within different provinces in 
South Africa. This study could also be accomplished with 
primary schools internationally. Large-scale data may 
provide greater statistical consistency and better opportunities 
for further quantitative and qualitative analysis and 
interpretation.
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Appendix 1: First task-based 
worksheet: Fractions.

Appendix 2: Second task-based 
worksheet: Fractions.

3 1⅛ 2²⁄� 3⅜ 4�⁄� 3⅝ 3⅞ 4⅞ 4

1 WHOLE
½ ½

¼ ¼ ¼ ¼
⅛ ⅛ ⅛ ⅛ ⅛ ⅛ ⅛ ⅛

a.  ½ ⅜ �⁄�b.   ¼

1. Ordering and comparing common frac�ons:

a. _____________________      b. _______________________

c. _____________________      d. ____________________

1.1. Iden�fy the frac�ons represented by the parts in each shape:

1.2. Circle the mistakes on this number line and write the correct answer
        underneath.

2. Equivalent frac�ons.
     Use the diagram below to write the equivalent frac�on for:

2.1. ¼ = __________                                  2.2. �⁄� = ________________

2.3. Use the above diagram and fill in ‹, › or =.

3. Addi�on and subtrac�on of frac�ons

3.3. Dad brings home 5⅜ chocolate from work. Mum eats 2⅛. How much is
        le�? _________________________________

4. Frac�ons of whole numbers.

4.3. There are 20 desks in our classroom. ²⁄� of them are broken. How many
        desks are broken?

3.1. 8⅝ + 2⅛ =                                            3.2. 11⅞ − 5⅜ =

4.1. ¼ of 20 =                     4.2. ⅛ of 16 = 

a. b. c. d.

109

1 WHOLE
½ ½

¼ ¼ ¼ ¼
⅛ ⅛ ⅛ ⅛ ⅛ ⅛ ⅛ ⅛

Ques�on 1: ordering and comparing common frac�ons.

1.1. What frac�on of the pictures below has been shaded?

1.2. Complete labelling the number line below by filling in the frac�ons

Ques�on 2: equivalent frac�ons.

2.1. Use the diagram below to write the equivalent frac�on for:

a. ½ = __________                                  b. ¾ = ________________

a.   ⁴⁄�             ²⁄₄ b.   ⁴⁄₄            ⅞

2.2. Use the above diagram and fill in ‹, › or =.

Ques�on 3: addi�on and subtrac�on of mixed numbers.

3.3. Our family goes out for pizza. My brother brings home ⅜ of his pizza,
        my sister ⁴/� , and I bring home ⅝. How much pizza did we bring home
        altogether?

Ques�on 4: frac�ons of whole numbers.

c. There are 100 learners in grade 5. Three-quarters of them come to school
    by bus. How many children come by bus?

3.1. 5⁴⁄�  + 7³⁄�  =                              3.2. 24 ⅞ ─ 13 ⅝ =

a. ¼ of 44 =                     b. ⅛ of 48 =

4.1. Solve the following.

a.

a.

b.

b.

c.

c.
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