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Abstract

The purpose of this study was to explore the feasibility of utilising the modular
approach to teaching and learning mathematics within the context of open and
distance electronic learning (ODeL) at two institutions of higher learning in
Zimbabwe. Over the past three years, there has been a notable emphasis on
delivering mathematics education within a technological framework at many
Zimbabwean universities, thereby necessitating the implementation of a
modular system. Modularisation entails partitioning the curriculum into discrete
units that are delivered over short durations. Students accumulate credits from
individual modules assessed monthly, which subsequently contribute to their
final grade for the programme. However, despite being commended as a system
capable of enhancing the quality of mathematics learning, modularisation has
received scant regard from several scholars. In mathematics education, extended
study time correlates with improved performance, highlighting the uncertainty
regarding the ability of this system to impart foundational knowledge within a
mere three weeks prior to final examinations. This qualitative study explored
the feasibility of the modular system of learning by unravelling the experiences
of mathematics education instructors and students with the modularisation
programme implemented at two state universities in Zimbabwe. The findings
suggest that modularisation may hinder mathematical innovation, as it risks
fostering examination-oriented behaviours among learners, resulting in
superficial understanding because of continuous assessment conducted in “bite-
sized” pieces, ultimately leading to a reduction in the time allocated for
comprehensive knowledge delivery.
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Introduction and Background

The primary objective of this study was to thoroughly investigate the feasibility of
implementing a modular approach to teaching and learning mathematics within the
framework of open and distance electronic learning (ODeL) at higher education
institutions in Zimbabwe. Over the past three years, there has been a notable increase in
efforts to incorporate advanced technological tools into the educational landscape of
Zimbabwean universities, particularly in the fields of mathematics and science. This
evolution not only signifies a shift in pedagogical methods but also highlights the
institutions’ commitment to fostering an engaging and supportive learning environment
for students. By exploring this modular approach, we aimed to identify innovative
strategies that can enhance mathematical understanding and academic success among
learners in this evolving educational context. Furthermore, this modular initiative was
implemented to ensure that students not only acquire knowledge but also apply it
effectively, thereby improving proficiency across all areas of learning.

The modular system was implemented in Zimbabwe during the onset of the COVID-19
pandemic. According to Dejene and Chen (2019), this educational framework segments
the curriculum into discrete units that are delivered over relatively brief periods. Such a
mode of learning entails concentrated bursts of instruction in one to two modules or
courses, followed by an examination. In 2023, other universities in Zimbabwe adopted
a similar modular approach, albeit with a minor variation whereby the academic
semester is divided into four quarters instead of monthly units. In the studied state
institutions utilising the modular system, students engage with individual modules over
a three-week period, culminating in examinations during the fourth week.
Consequently, students accumulate credits for each module completed on a monthly
basis, which ultimately influences their final programme grade. Modular learning is
primarily centred on specified learning outcomes, and its efficacy is contingent on the
alignment of these outcomes with course design. This alignment ensures that both
outcomes and course structure collectively contribute to a constructively aligned course
framework (Dejene and Chen 2019).

The application of a modular system in online learning is recognised for enhancing
learner autonomy and enabling students to exert greater control over their educational
experiences. Dejene and Chen (2019) emphasise that, within this modular framework,
students are more inclined to take responsibility for their own learning outcomes. As
noted by Mapfumo (cited by Gora 2023), during the 2022 graduation ceremony, the
benefits associated with the modular system include improved content retention and
higher pass rates among students. This improvement can be attributed to the continuous
assessment practices, where feedback and grades are provided daily, thereby
minimising opportunities for procrastination among educators. Furthermore, the
modular approach emphasises detailed assessments concerning each component of the
curriculum, rather than providing broader course definitions (Dejene and Chen 2019).
This specificity has positioned the modular system as the most effective methodology
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for curriculum implementation in higher education, leading to significant enhancements
in the quality of learning and content delivery.

The trend towards modularisation in higher education institutions in Zimbabwe has
garnered significant attention, particularly within state universities. As noted by Dejene
and Chen (2019), this approach has emerged as a notable trend across various African
universities. In Ethiopia, for instance, modularisation was introduced in 2013. Despite
receiving praise for its potential to enhance the quality of learning, this system has not
been universally embraced, with other institutions expressing concerns regarding the
quality of education it purportedly ensures. Research indicates that extended study
periods correlate with improved performance in mathematics (Ryan et al. 2021; Spitzer
2022). Consequently, it remains uncertain how a modular system can effectively impart
fundamental knowledge of mathematics within a compressed timeframe of three weeks
leading up to final examinations. This study, therefore, investigated the feasibility of
modularisation in the teaching and learning of mathematics through open and distance
e-learning (ODeL) at two universities in Zimbabwe. The study addressed the following
questions: What are the experiences of undergraduate mathematics students regarding
the modularisation approach? How do students and lecturers at higher education
institutions perceive modularisation in the context of teaching and learning
mathematics? How does modularisation contribute to enhancing mathematical literacy
and proficiency?

Literature Review

Universities serve a critical function as leaders in the domains of teaching, learning,
education, research, and technology. In their educational activities, universities offer
professional training essential for high-level employment, alongside the education
necessary for the socio-economic advancement of a nation (Yang et al. 2015). In an
effort to enhance teaching and learning methodologies and to elevate the quality of
education, numerous state universities in Zimbabwe have implemented a
modularisation system of instruction. This approach is not without precedent in higher
education; it was first established in 1869 by institutions in the United States (Dochy et
al. 1989). In Zimbabwe, the modularisation system was pioneered by the University of
Zimbabwe in 2021 and subsequently adopted by other governmental universities in
2023. It is important to differentiate modularisation from a semester-based system, as
the two concepts pertain to distinct methods of curriculum organisation (French 2015).
The primary distinction lies in the fact that in modularisation, modules are not delivered
throughout the entire semester but are instead taught and assessed over a condensed
time period within the semester.

According to Gora (2023), the modular teaching and learning model consists of short
instructional periods, typically lasting approximately three weeks, within a single
course, followed by an examination in the fourth week. Dejene and Chen (2019), along
with French (2015), characterise modularisation as a framework in which the
curriculum is segmented into discrete units that are delivered over brief durations.
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Rather than encompassing all modules within a condensed semester, assessments are
conducted piecemeal (Makuvire and Mhishi 2024), which has been regarded by some
as a means of alleviating examination-related stress. In the context of Zimbabwe, the
modularisation system represents a pedagogical approach in which modules are not
taught for the full duration of the semester. Instead, they are instructed and assessed
over shorter intervals. Each semester is subdivided into multiple units. According to
Gora (2023), referencing Mapfumo, the rationale behind implementing the modular
learning model is to allocate sufficient time for students to concentrate on one or two
modules within a specified timeframe, thereby enhancing content retention. Mapfumo
as referenced by Gora (2023) further emphasised that modular learning enables students
to dedicate their full attention and energy to a single module, or at most, two modules,
in contrast to the traditional semester-based teaching model. Despite being a relatively
new and promising educational approach in the country, Mapfumo, as indicated by Gora
(2023), expressed concerns regarding certain lecturers who are struggling to adapt to
the new system and remain entrenched in old methodologies. Lecturers from various
universities across the nation have acknowledged the benefits of this system, noting that
it diminishes the time spent in lecturer-student interactions and encourages students to
pursue independent learning (Makuvire and Mhishi 2024). Feedback obtained through
the University World News as referenced by Gora (2023), reveals that several students
believe this system has simplified their academic experience, as the assessments are less
frequent at any given time, allowing them to focus on one subject at a time. Nonetheless,
there remains a concern regarding whether students are genuinely comprehending
concepts or merely memorising information to succeed in the examinations. As posited
by Kurebwa (2022), students often study exclusively for assessments, leading to the
perception that anything outside the scope of the examination is irrelevant, which may
inhibit innovation, creativity, and explorative learning.

In the context of ownership within a modular system of learning via ODeL, Rodeiro and
Nadas (2005) argue that students are afforded the opportunity to plan their academic
work, thereby assuming responsibility for their own learning. This autonomy enables
students to regulate their pace and to complete examinations only after they have
thoroughly grasped the relevant concepts. However, the implementation of
modularisation is not without challenges; despite the brief duration allocated for each
module, typically three weeks, assessments are conducted according to the rigorous
standards of a Bachelor of Science in Education (BScEd) in mathematics, with no
consideration for the maturation process (Rodeiro and Nadas 2005). Critics of the
modular assessment system, including Ertl and Hayward (2010), contend that it may
precipitate a decline in public confidence regarding the credibility of qualifications,
leading to a diminution of trust in the qualification among the general public. This
scepticism arises from the perceived inflexibility of the system, which does not allow
students to engage with modules at their most opportune times, thereby misaligning
assessments with the level of learning achieved. Rodeiro and Nadas (2005) further note
that the frequency of assessments within the modular framework is significant, resulting
in examinations that are conducted in a fragmented manner. For instance, an entire unit
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or module may be assessed within the initial four weeks of a three-year programme,
which can lead to retention issues by the time students complete their studies. The
literature thus asserts that this fragmentation creates a lack of coherence in learning
experiences, potentially jeopardising “synoptic understanding.” Consequently, the
process does not facilitate incremental learning, resulting in a disrupted overall
comprehension of the course material. Similarly, Mushauri (2023) posits that
modularisation can lead to a disjointed and incoherent educational experience, thereby
undermining learning outcomes. Moreover, Mushauri (2023) contends that the reliance
on the modular framework fosters a student orientation that prioritises examination
performance over exploration of academic knowledge and innovation. This implies that
the approach may ultimately detract from the fundamental objectives of the Education
5.0 model, which aims to cultivate graduates equipped to innovate and contribute to
industrialisation. Despite the criticisms surrounding modularisation, the implementation
of continuous assessment and the provision of regular feedback, necessitated by the
limited timeframe for examinations, can effectively aid in identifying students’ needs
(Dejene and Chen 2019). This means that the approach allows for the adaptation of
teaching methods and the refinement of pedagogical strategies based on the outcomes
of assigned tasks. Consequently, the curriculum can be structured to address the specific
needs of students within the modularisation framework (Ali et al. 2010). However,
Thomson (1988) argues that continuous assessment and the preparation of study
materials by educators involved in modularisation detract from the valuable time that
could otherwise be dedicated to addressing students’ individual needs.

Theoretical Framework: Transactional Distance Theory

In recent years, institutions of higher education have actively sought to expand their
course offerings through ODeL (Falloon 2011). Typically, these ODeL programmes
leverage asynchronous communication systems to deliver course content effectively.
Prominent online platforms such as Moodle, Google Classroom, and MyVista are
instrumental in facilitating distance learning. According to Falloon (2011), distance
learning provides significant advantages to students by affording them the flexibility
and autonomy to determine how, when, and where they engage with their studies.
Research has underscored the importance of regular interaction—whether between
teacher and student, among peers, or with course content—within the realm of distance
education. This study aimed to establish the viability of preparing mathematics
educators and students who are adept in teaching and learning practices, respectively,
thereby enhancing mathematics proficiency at all educational levels through the
implementation of modularisation. Consequently, this study aimed to synthesise
Moore’s (1997) key propositions regarding the theory of transactional distance in
relation to the modularisation framework in higher education. This investigation,
therefore, examined the feasibility and implications of modularisation on learning
mathematics as it is informed by Moore’s transactional distance theory.
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Moore’s Transactional Distance Theory

Moore’s theoretical oeuvre regarding transactional distance elucidates the
communication gaps that can arise in the teaching and learning process, which are often
attributed to the spatial separation between educators and students. According to Moore
(1997), three critical factors must be addressed to bridge the gap of transactional
distance: dialogue, structure, and student autonomy. Dialogue encompasses all forms of
communication among students, their instructors, and the educational content,
ultimately leading to the resolution of students’ challenges (Giossos et al. 2009). Moore
(1997) underscores the significance of the quality of dialogue, positing that its
effectiveness in addressing students’ learning difficulties and facilitating knowledge
creation outweighs the mere quantity of communication. In a high-quality dialogue,
both students and instructors actively engage in the co-construction of meaningful
learning experiences (Moore 1997). This suggests that assignments and regular
feedback can serve as integral components of such dialogue.

Moore’s second factor pertains to the structure of a course, which encompasses both its
rigidity and flexibility. This structure refers to the extent to which the goals and
objectives of the course are clearly defined and prescribed. It also considers the
pedagogical approaches employed in teaching the subject, the nature of course
assessments, and the instructor’s ability to tailor instruction to meet individual student
needs. Proficient instructors are therefore expected to leverage their expertise to adapt
teaching materials and methodologies in order to authentically represent the
mathematical content in honest and conduct effective instruction. This implies that
educators are acquainted with the knowledge of strategies that enhance students’ critical
thinking and learning processes.

Moore’s third factor involves student autonomy, which is typically influenced by the
course dialogue and structure. Student autonomy is closely related to a student’s sense
of self-direction or self-determination. In this context, the student exhibits self-
motivation, initiating their own learning processes. The student is capable of identifying
personal goals and objectives for their study, as well as selecting specific problems to
investigate. The course design must be sufficiently flexible to allow the student to
determine the pace, sequence, and methods for gathering information (Giossos et al.
2009). Consequently, students can analyse, reason, and articulate ideas effectively while
solving or interpreting mathematical problems across various contexts (Ojose 2011).
Autonomy empowers students to formulate, apply, and interpret mathematical concepts
in diverse contexts (Edo et al. 2013). Nonetheless, an important inquiry arises: How can
this autonomy be effectively achieved within a modularised framework?

Moore’s theory is particularly pertinent to this study as it provides a lens for assessing
the value and feasibility of modularisation in ODeL in the context of mathematics. This
assessment is informed by Moore’s factors of dialogue, structure, and autonomy, which
are essential to fostering knowledge development in this discipline. In essence, this
study investigated the possibility of modularisation for mathematics ODeL students,
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utilising Moore’s transactional distance theory of learning as a measurement tool. Thus,
the ideas presented by Moore offer a theoretical foundation that facilitates the
interpretation of participants’ responses into distinct themes. The primary objective of
this study was to examine educators’ and students’ perceptions of modularisation and
its viability for their ODeL learning experience, specifically in terms of the three key
factors: relationship formation, knowledge development, and the communication of
information. These factors align closely with Moore’s (1997) dimensions, which
include quality dialogue (student engagement and information dissemination), structure
(the formation of relationships), and autonomy (knowledge development). The findings
of this study may significantly contribute to broader university decision-making
regarding the implementation of modularisation within its ODeL courses. Moreover,
the results may enhance the synoptic understanding of the modular system and its role
in improving learners’ experiences in ODeL environments. This study aimed to
establish the feasibility of modularisation in teaching and learning mathematics through
ODeL by assessing the perceptions of both students and lecturers concerning how viable
modularisation is, the implication of the modular system on the communication and
relationship formation in mathematics, the impact of modularisation on mathematics
knowledge development, and by identifying the factors that influence student
engagement with modularisation and the manner in which they operate.

Methodology

This study employed a qualitative case study design, as this approach facilitates an in-
depth investigation of real-life phenomena within their natural contexts (Creswell
2015). The selection of the case study method was particularly pertinent, as it enabled
the researchers to analyse data comprehensively within a specific setting. The focus of
this research was on the undergraduate Bachelor of Mathematics Education programme,
with particular interest in the newly introduced modular teaching and learning model.
The sample consisted of five lecturers and 20 students, purposefully selected based on
their experiences with the modularisation approach. Data pertinent to the study were
collected through semi-structured interviews with both students and their educators. The
primary focus of these interviews was to explore the participants’ experiences and
perceptions regarding the implementation of the modularisation system. This
exploration aimed to assess the feasibility of the model in the context of teaching and
learning mathematics. Mathematics is conceptualised in three dimensions: the content
of mathematics, the processes involved in teaching and learning mathematics, and the
contexts in which mathematics is applied (Vincent-Lancrin et al. 2019). Accordingly,
students provided responses focusing on their reported learning experiences concerning
mathematics content and the methodologies of mathematics instruction utilising the
modularisation approach. The data collected were subsequently transcribed, coded, and
analysed through thematic analysis. According to Nowell et al. (2017), thematic
analysis is a method that enables the identification, organisation, description, and
documentation of themes that arise within a dataset. The themes emerging from the
analysis were centred on relationship formation, knowledge development, and the
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communication of information in mathematics, and these findings were discussed in
relation to Moore’s theory of transactional distance.

Findings and Discussion

This study identified that while the modular model of learning and teaching is a prudent
approach, it is not without its limitations. Among these limitations are restricted time,
depleted resources to facilitate its effective implementation, and a lack of expertise
among the participants, all of which adversely affect students’ mathematical
proficiency. One undergraduate participant, Syds, expressed concerns when asked to
articulate the merits and demerits of this educational system:

The time is not enough for other university-wide modules. ... Sometimes it will be
difficult when you need to cover a lot of work over a short period without anyone
helping you. Tutorials are not done at college, its ODeL.

The issue of time is of paramount importance, as adequate time is essential for students
to grasp mathematical concepts effectively (Spitzer 2022). Another undergraduate in
the field of mathematics, Solos, echoed this sentiment, emphasising the necessity of
sufficient time for comprehension.

Disadvantages include limited time for in-depth understanding. Limited time also raises
challenges in integrating concepts across different courses.

Solos articulated that the constraints of time hinder the understanding of mathematical
concepts. This viewpoint aligns with Spitzer’s (2021) assertion that mathematics needs
more time if proficiency is to be improved. According to the National Council for
Curriculum and Assessment (NCCA 2014), mathematics becomes more
comprehensible and coherent when it is integrated with other domains of learning. This
perspective is consistent with Solos’s emphasis on the importance of incorporating
mathematical concepts across various courses.

According to Moore’s (1997) transactional distance theory, it is essential for students to
have the opportunity to formulate, employ, and interpret mathematical concepts across
various contexts. The practice of inundating students with large amounts of information
at once can cripple their critical thinking and creativity, ultimately diminishing their
mathematical autonomy. Additionally, when students are unable to establish their own
goals and objectives or to determine the sequence of their learning because of time
constraints, their ability to develop mathematical knowledge may be seriously impaired.

Regarding the resources, the lack of adequate support, particularly in terms of Wi-Fi
connectivity—a critical factor in the successful implementation of ODel—poses a
significant challenge. Resources serve as the foundational element during the
introduction of any new programme. One student, Chicks, articulated concerns
regarding the availability of these essential resources:
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If you don’t have a modern phone or laptop to store all the reading material,
modularisation will be a challenge. ... There are network challenges for reading online
as well as sending the assignments via email.

Chicks’s observations align with the findings of Dejene’s (2023) study, which identified
the challenges associated with teaching and learning mathematics in online courses as
stemming from insufficient resources. Chicks emphasised the need to address instances
where educators request hard copy submissions for assignments. Although the model
was designed for distance learning, many educators continue to adhere to traditional
teaching methods, which undermines the objectives of ODeL. The requirement for hard
copies necessitates printing and in-person submission, a process that is both time-
consuming and potentially conflicts with the modular system’s intent. This indicates a
lack of understanding of the new educational approach and supports Mapfumo’s (2022)
assertion that educators encounter difficulties in implementing the modular system.
Moreover, the inability to access essential resources such as Wi-Fi, smartphones, and
computers correlates with inadequate interaction between students and content or
instructors, as posited by Moore’s theory. Effective dialogue, in which both students
and instructors actively engage in the learning process, is crucial for fostering
constructive educational experiences (Moore 1997). Insufficient communication
between students and educators, exacerbated by resource limitations, can hinder the
establishment of a sound relationship formulation between the learners and their
educators. When both parties struggle to connect, the learning process is significantly
obstructed. Accordingly, Moore (1997) underscores the criticality of dialogue quality in
addressing students’ learning challenges and facilitating knowledge creation.

Some participants expressed a positive view of the modularisation system, as it engages
them fully and fosters concentration on their academic studies, leaving little time for
relaxation before subsequent examinations. Student Syds indicated that the consistent
pressure of having regular examinations and managing substantial workloads within a
limited timeframe enhances their problem-solving abilities. Consequently, Syds
asserted that this approach contributes significantly to their academic development:

I have seen that the modular system is good because it helps students to cover a lot of
work over a short period of time. This system has improved my problem solving skills,
critical thinking skills, and critical consciousness skills.

While Syds acknowledges the advantage of operating under the pressure of limited time,
Fauns expressed concerns. Here is her statement:

The pressure is too much and there is not enough preparation for the modules ..., you
just read to pass the examinations.

The sentiments expressed indicate that both students are primarily focused on passing
their examinations. Learning mathematics solely with the aim of passing these
assessments undermines the objectives of STEM education within higher learning
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institutions. This situation in modularisation suggests that the limited timeframe
available encourages students to memorise concepts rather than develop a
comprehensive understanding. Furthermore, Syds articulated the benefits of the
modular system as follows:

You will write the examinations whilst you will be remembering what you have learnt,
unlike at the end of the semester. ... Once we get the study materials from the lecturers
and tutorial tasks, we are home and dry, we know we will make it in the exam.

Syds’s remarks are a clear reflection of rote learning, where students focus on
memorising concepts without achieving true comprehension. Syds’s observations
indicate that memorisation often takes precedence over and transcends genuine
understanding among the students. Scholars such as Rodeiro and Nadas (2005) contend
that administering examinations shortly after instruction can reveal several
shortcomings and misconceptions. By and large, the students’ remarks suggest a
tendency to adopt a superficial, reproductive approach to learning, primarily aimed at
passing examinations, rather than developing a profound conceptual grasp of the subject
matter. This situation may lead to difficulties in applying theoretical knowledge to
practical scenarios. Rodeiro and Nadas (2005) further assert that the brief duration of
each course limits students’ opportunities to realise their full potential. The fundamental
objective of studying and learning should be to comprehend and retain knowledge for
future application. Therefore, if knowledge is merely retained for the purpose of
examinations and is subsequently discarded soon after being recorded on paper, the true
purpose of learning is fundamentally undermined. According to Prayekti et al. (2020),
learning is defined as the capacity to construct individual mental models in mathematics,
which aligns with Moore’s concept of autonomy within the transactional distance
theory. Failure to make sense out of mathematics independently is likely to result in
students learning the bulky of their mathematics in a vacuum, with little attention given
to some sort of mathematical application. This situation indicates that the limited
timeframe inherent in a modularised system restricts flexibility in the teaching and
learning of mathematics. The course structure (study material, tutorial tasks, and then
examination) is so rigid that the educators are left with no other option of delivering
information to the students except teaching to the test. Consequently, this approach
could diminish the opportunities for personalised or individualised learning tailored to
the specific needs of students, which contradicts the structural framework outlined in
Moore’s (1997) theory of transactional distance.

Syds expressed appreciation for the tutorial tasks assigned by their lecturers in
preparation for examinations, noting that, without these tasks, the examination process
becomes quite cumbersome. According to several lecturers who participated in this
study, these tutorial assignments closely resemble the format of the subsequent
examinations for the respective modules. Consequently, students tend to concentrate
primarily on these tasks to achieve favourable examination outcomes. The entire system
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appears to be predominantly oriented towards the objective of passing examinations
with improved grades. Lecturer 1 remarked,

The issue with this system is that you never rest. Its assignment after assignment,
marking and giving feedback before the students write their examinations. Examinations
need to be marked and recorded. Before you even start thinking about resting, another
block starts with another course. It’s a continuous process but eish, we are human beings
and professionals at the same time, we need a social life, we need to rest, we need to
research. However, we give students tutorial tasks that they should work on in order to
pass the examinations, otherwise their performance will be dismal in the examination.
We make sure the tutorial tasks are similar to the examination. Yes, you can’t help it
because if they all fail, the lecturer is required to write a report explaining why. But the
fundamental question here is whether those grades actually reflect the students’ true
performance and understanding.

Lecturer 1 raised several sensitive issues regarding the educational environment under
the modularisation model. The implications of his remarks suggest that assessment takes
precedence over teaching throughout the course, primarily to ensure student success. In
addition, educators are often preoccupied with preparing examination materials and
grading, which results in an increased workload for both lecturers and students. This
heightened workload can lead to elevated levels of stress and anxiety, which Hodgson
and Spours (2001) identify as contributing to a diminished social life. According to
Hodgson and Spours, a robust social life can enhance mood and alleviate stress; thus,
reduced opportunities for social interaction may exacerbate symptoms of depression by
heightening feelings of anxiety. Such anxiety can impede daily functioning and
negatively affect an individual’s engagement, potentially leading to higher student
dropout rates and increased attrition in faculties at institutions of higher learning. The
sentiments expressed by Lecturer 1 imply that excessive pressure and constrained time
may compel educators to adopt a teaching approach focused solely on examination
preparation, a phenomenon that Makuvire and Mhishi (2024, 130) describe as
cultivating “a climate of memorising.” Although continuous feedback is essential in
helping instructors identify students’ needs (Mutendi and Makamure 2019), the current
context, in which the lecturer provides feedback shortly before examinations, indicates
that students are primarily receiving feedback for examination readiness. This approach
risks undermining the fundamental objective of learning. This assertion was
corroborated by students interviewed shortly before their mathematics examination.
When asked about the learning strategies employed by their group in advance of the
examination, some students expressed discontent with the lecturer responsible for the
course, highlighting the distress surrounding the imminent examination. One student,
Lily, remarked,

We need our feedback for assignment 2 so that we may have better insight during our
preparation for the examination tomorrow.

Chuk supported Lily, and exclaimed:
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Feedback for assignment 2 should come to help us in the examination.

While it is commendable and warranted that students required feedback for assignment
2, it became evident that they were utilising this feedback primarily for examination
preparation rather than for the advancement of their knowledge in mathematics. Moore
(1997) asserts that the development of knowledge is fundamentally dependent on the
course structure, which encompasses pedagogical approaches that encourage critical
thinking and foster effective dialogue, thereby facilitating meaningful feedback.

Solos expressed concerns regarding the pressures associated with the modular mode of
learning. He emphasised his dissatisfaction with this approach, despite achieving
exemplary results in his examinations. Solos struggles to grasp the underlying concepts
owing to the limited time allocated to the module prior to the examination. As a result,
he resorts to memorising the concepts, notes, and tutorial assignments provided by the
lecturers solely to succeed in the examinations. Accordingly, he articulates his
perspective on the matter:

I don’t like the modular system because it puts a lot of pressure on me to focus on
examinations instead of truly understanding the concepts in my courses. This makes it
difficult for me to fully engage with the material. The system encourages memorisation
rather than deep comprehension, and the limited time for each module and constant
examination preparation prevent me from fully engaging with the subjects. Additionally,
the system’s fragmented structure makes it hard for me to connect and apply concepts
across different courses, which affects my overall learning experience.

Solos expressed a critical perspective concerning the current educational system. He
first suggests that the system encourages rote memorisation rather than meaningful
learning. Furthermore, this approach to education effectively isolates mathematics from
other courses, resulting in its being taught as a standalone discipline due to time
constraints. Consequently, the overarching emphasis appears to take the view that the
results of the assignments and examinations take precedence over understanding
mathematical concepts and that high scores are synonymous with genuine
understanding. When knowledge is retained solely for the purpose of passing
examinations and is subsequently forgotten, the learning of mathematics becomes
significantly impaired.

In response to inquiries regarding the comparison between the conventional and ODeL
models of learning, in relation to modularisation, the majority of student participants
expressed a preference for the conventional model. They indicated that modularisation
aligns more effectively with the conventional learning environment, as it facilitates
face-to-face interactions with instructors to clarify course-related issues, a feature that
is largely absent in the ODeL model. Although the ODeL model offers benefits such as
flexibility and personalised learning, some students, expressed concerns about the
limited time available within the modularisation framework. This limitation is further
compounded by a lack of direct engagement with instructors. Nevertheless, Cathy

12



Makamure

acknowledged the advantages of face-to-face modularisation, particularly its provision
of easier access to campus resources, thereby fostering greater opportunities for
collaboration among students. Both student and lecturer perspectives converged on the
observation that ODeL learners predominantly study with a focus on examination
preparation. Lecturers often structure their instruction around topics that are likely to
appear in examinations to address this trend; otherwise, there is a risk that students may
not succeed academically. Data collected suggested that students primarily concentrate
on examinable content rather than comprehensively understanding the underlying
concepts. Chicks articulated this sentiment, highlighting the need for a more in-depth
engagement with the material:

Though the system promotes attentiveness and concentration, the system, unlike
semesterisation, does not give students enough time to study and understand the
materials learnt. Once written and a pass grade is obtained, there is no time to look back
at the grey areas of that module.

All the lecturers, when invited to share their perspectives and perceptions regarding the
modular system, unanimously acknowledged that the system encompasses the ongoing
preparation of study materials, examination materials, assignments, and feedback.
Lecturer 3 stated,

Our students don’t do anything. If you don’t give them study materials, if you set an
examination from the study materials, with similar questions that have not been tested
before, then you know that passing for them is a dream. ... So, when designing an
examination based on the study materials, it is advisable to incorporate questions that
closely resemble previously tested content.

The remarks presented suggest that the lecturers require additional training in the
implementation of the modular system. This system is designed to foster autonomy
among students; however, the opposite effect appears to be occurring, as students are
receiving information in a manner akin to spoon-feeding. The feedback reflects a
predominantly instructor-centred learning environment, characterised by a one-way
communication process in which the lecturer provides study materials while students
humbly receive them, awaiting memorisation. The construction of knowledge has
predominantly relied on the lecturer, who engages in research and disseminates
materials to students. Furthermore, the assignments given by lecturers have tended to
resemble continuous testing rather than genuine continuous assessment. Consequently,
the instructional framework diverges from Moore’s theory of dialogue, which
emphasises a two-way interaction as essential for meaningful learning to occur.

Overall, while the concept of modularisation is generally prudent, this study indicates
that the modular system may, in certain instances, inhibit innovation in mathematics.
This outcome contradicts the objectives of Education 5.0, which is the focus of
instruction in higher learning in Zimbabwe. Instituted by the Ministry of Higher and
Tertiary Education, Science and Technology Development (MHTESTD), Education 5.0
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seeks to cultivate graduates who exhibit innovativeness and are prepared for industrial
environments. If the structure of the course undermines knowledge development, then
the prospect of effective learning may remain elusive. Furthermore, the modular system
may produce individuals who are predominantly examination-oriented, with minimal
substantive learning occurring due to the continuous assessment model, which divides
knowledge into “bite-sized” components, ultimately resulting in abbreviated modes of
knowledge delivery.

Implications of the Modular System

The process of preparing for examinations can position students within a vertical
mathematisation framework, where emphasis is placed predominantly on procedural
fluency in solving mathematical problems, often at the expense of deep comprehension.
This situation reflects a failure on the part of both students and educators to cultivate
mathematics proficiency effectively. Such circumstances represent a significant issue
pertaining to dysfunctionality in mathematics (Clements and Sarama 2013).
Additionally, insufficient time allocation may hinder the integration of an inquiry-based
approach in the teaching and learning of mathematics, which represents a potential
obstacle to the advancement of mathematics proficiency.

Conclusion

While ODeL modularisation presents advantages such as flexibility and personalised
learning, its limited time allocation, compounded by the absence of face-to-face
interaction with instructors, can negatively impact mathematics learning, particularly in
the area of conceptual understanding. This study indicates that the system may
inadvertently foster rote learning owing to the insufficient time dedicated to achieving
comprehensive understanding.

Second, the study revealed that this mode of learning separates mathematics from other
academic disciplines, resulting in mathematics being taught in isolation as a distinct
subject. This phenomenon is attributed to limited instructional time and inadequate
implementation strategies.

Third, the modular system has the potential to produce individuals who are primarily
examination oriented, thereby resulting in minimal actual learning. This is because of
the continuous assessments being conducted in fragmented segments, leading to a
compressed approach to knowledge delivery.

Fourth, the study identified that the modular system is likely to hinder innovation in
mathematics, which stands in opposition to the objectives of Education 5.0. Education
5.0 emphasises the importance of innovativeness in higher learning in Zimbabwe, yet
the prevalent reliance of modularisation on continuous testing rooted in memorisation
can undermine these educational goals.
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In conclusion, while the theoretical merits of a modular system are acknowledged, its
implementation appears to be misunderstood by both students and faculty. The
researcher highlights a concern that modular learning could potentially produce students
who possess superficial understanding and inadequate mastery of mathematical
concepts. This issue may arise unless educational institutions make significant
investments in equipping their staff with the necessary training to effectively implement
this learning approach. Without proper guidance and support, the richness of students’
mathematical education might be compromised, leaving them with gaps in their
knowledge and essential learning skills.

Furthermore, the mathematics courses taught through the modular approach are often
perceived as a collection of disjointed units rather than as an integrated body of
knowledge in which each unit interrelates and enhances the others. Achieving this
integration requires that assessments for related modules be scheduled concurrently to
foster coherence in learning.

Recommendations

According to the findings of this study, modularisation is particularly suitable for
traditional learning environments, where students engage in face-to-face interactions
with their instructors, thereby facilitating the clarification of specific mathematical
concepts. Furthermore, deficiencies in the development of mathematical knowledge,
student engagement, dialogue with educators, student autonomy, or course structure—
as articulated in Moore’s theory of transactional distance, are not inherent
characteristics nor are they permanent traits. These factors are not an innate
predisposition; rather, they can be induced, cultivated, and addressed effectively, as
noted by Barnes (2005). Consequently, the current educational systems and
methodologies should be re-evaluated and redirected to align more closely with the
needs of learners and the objectives of the institution, particularly in alignment with the
principles of Education 5.0. The accompanying diagram illustrates how modularisation
can be employed to induce and enhance mathematical understanding, foster relationship
building, and increase student engagement through the framework of Moore’s (1997)
theory of transactional distance.
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Figure 1: Mathematics knowledge development through modularisation based on
Moore’s (1997) theory of transaction distance

Figure 1 indicates that the three factors identified in Moore’s transactional distance
theory, when rigorously applied, may enhance the implementation of a modular
approach to learning. Consequently, the effective application of this modular
methodology in mathematics instruction has the potential to promote meaningful
student engagement and foster knowledge development in mathematics.

References

Ali, R., R. Ghazi, S. Khan, S. Hussain, and T. Fatima. 2010. “Effectiveness of Modular
Teaching in Biology at Secondary School.” Asian Social Science 6 (9): 49-54.
https://doi.org/10.5539/ass.v6n9p49

Barnes, H. 2005. “The Theory of Realistic Mathematics Education as a Theoretical Framework
for Teaching Low Attainers in Mathematics.” Pythagoras 61: 42-57.
https://doi.org/10.4102/pythagoras.v0i61.120

Clements, D. H., and J. Sarama. 2013. “Rethinking Early Mathematics: What is Research
Based Curriculum for Young Children?” In Reconceptualizing Early Mathematics
Learning, edited by L. D. English and J. T. Mulligan. Springer.
https://doi.org/10.1007/978-94-007-6440-8 7

Creswell, J. 2015. Educational Research: Planning, Conducting, and Evaluating Quantitative
and Qualitative Research. Pearson.

16



Makamure

Dejene, G. D. 2023. “Challenges of Teaching and Learning Mathematics Courses in Online
Platforms.” International Journal of Online Pedagogy and Course Design 13 (1).
https://doi.org/10.4018/IJOPCD.321155

Dejene, W., and D. Chen. 2019. “The Practice of Modularized Curriculum in Higher Education
Institution: Active Learning and Continuous Assessment in Focus.” Cogent Education 6
(1). https://doi.org/10.1080/2331186X.2019.1611052

Dochy, F. J.R. C., L. J. J. M. Wagemans, and H. C. de Wolf. 1989. Modularisation and
Student Learning in Modular Instruction in Relation with Prior Knowledge. Open
Universiteit.

Edo, S. I., Y. Hartono, and R. L. I. Putri. 2013. “Investigating Secondary School Students’
Difficulties in Modeling Problems PISA-Model Level 5 and 6.” Journal on Mathematics
Education 4 (1): 41-58. https://doi.org/10.22342/jme.4.1.561.41-58

Ertl, H., and G. Hayward. 2010. “Modularization in Vocational Education and Training.”
In International Encyclopedia of Education, edited by Penelope Peterson, Eva Baker, and
Barry McGaw. Cambridge University Press. https://doi.org/10.1016/B978-0-08-044894-
7.00786-7

Falloon, G. 2011. “Making the Connection: Moore’s Theory of Transactional Distance and Its
Relevance to the Use of a Virtual Classroom in Postgraduate Online Teacher Education.”
Journal of Research on Technology in Education 43 (3): 187-2009.
https://doi.org/10.1080/15391523.2011.10782569

French, S. 2015. The Benefits and Challenges of Modular Higher Education Curricular.
Melbourne Center for the Study of Higher Education.

Giossos, Y., M. Koutsouba, A. Lionarakis, and K. Skavantzos. 2009. “Reconsidering Moore’s
Transactional Distance Theory.” European Journal of Open, Distance and E-Learning 2:
1-6.

Gora, P. 2023. “Is the Modular Higher Education System a Friend or Foe?”” University World
News. African edition.

Hodgson, A., and K. Spours. 2001. Evaluating Stage 1 of the Hargreaves Review of
Curriculum 2000: An Analysis of Teachers’ and Students’ Views and the Future of the
Reform Process. Institute of Education.

Makuvire, C., and M. Mhishi. 2024. “Modularisation of the University Curriculum in
Zimbabwe: Perceptions of Lecturers and Students.” Mediterranean Journal of Social

Sciences 15 (4): 124-139. https://doi.org/10.3694 1/mijss-2024-0036

Moore, M. 1997. “Theory of Transactional Distance.” In Theoretical Principles of Distance
Education, edited by D. Keegan. Routledge.

17



Makamure

Mushauri, P. K. 2023. “The Modular Learning at University of Zimbabwe (UZ) and
Psychological Requirements of Learning.” Psychpolitics [blog].
https://psychpoliticszw.wordpress.com/2023/07/10/the-modular-learning-at-university-of-
zimbabwe-uz-and-psychological-requirements-of-learning/

Mutendi, M., and C. Makamure. 2019. “The Role of Written Feedback in Numeracy in the
Primary School Classroom.” International Journal of Education 11 (2): 52—67.
https://doi.org/10.5296/ije.v11i2.14550

NCCA (National Council for Curriculum and Assessment). 2014. Maths in Practice — Report
and Recommendations. http://www.ncca.ie/en/Curriculum_and Assessment/Post-
Primary Education/Project Maths/Information/Reports/Maths-in-Practice-Report-.pdf

Nowell, L. S., J. M. Norris, D. E. White, and N. J. Moules. 2017. “Thematic Analysis: Striving
to Meet the Trustworthiness Criteria.” International Journal of Qualitative Methods 16 (1).
https://doi.org/10.1177/1609406917733847

Ojose, B. 2011. “Mathematics Literacy: Are We Able to Put the Mathematics We Learn Into
Everyday Use?” Journal of Mathematics Education 4 (1): 89—100.

Prayekti, N., T. Nusantara, Sudirman, H. Susanto, and I. Rofiki. 2020. “Students’ Mental
Models in Mathematics Problem-Solving.” Journal of Critical Reviews 7 (12): 468—470.

Priestley, M. 2003. “Curriculum 2000: A Broader View of A-Levels?” Cambridge Journal of
Education 33 (2): 237-255. https://doi.org/10.1080/03057640302037

Rodeiro, G. L. V., and R. Nadas. 2005. Effects of Modularisation. Assessment Research and
Development, Cambridge Assessment.
https://www.cambridgeassessment.org.uk/Images/109794-effects-of-modularisation.pdf

Ryan, V., O. Fitzmaurice, and J. O’Donoghue. 2021. A Study of Academic Achievement
in Mathematics after the Transition from Primary to Secondary Education.” SN Social
Sciences 1 (7). https://doi.org/10.1007/s43545-021-00177-8

Spitzer, M. W. H. 2022. “Just Do It! Study Time Increases Mathematical Achievement Scores
for Grade 410 Students in a Large Longitudinal Cross-Country Study.” European Journal
of Psychology of Education 37: 39-53. https://doi.org/10.1007/s10212-021-00546-0

Thomson, D. G. 1988. “The Modular Curriculum — A Critical Investigation.” MPhil diss.,
University of Cambridge.

Vincent-Lancrin, S., Joaquin Urgel, Soumyajit Kar, and Gwénagl Jacotin. 2019. Measuring
Innovation in Education 2019: What Has Changed in the Classroom? OECD Publishing.
https://doi.org/10.1787/9789264311671-en

Yang, J., C. Schneller, and S. Roche. 2015. The Role of Higher Education in Promoting
Lifelong Learning. UNESCO Institute for Lifelong Learning.

18



	Feasibility of Modularisation in Teaching and Learning Mathematics Through ODeL in Teacher Education
	Abstract
	Introduction and Background
	Literature Review
	Theoretical Framework: Transactional Distance Theory
	Moore’s Transactional Distance Theory

	Methodology
	Findings and Discussion
	Implications of the Modular System
	Conclusion
	Recommendations

	References


