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‘Can you flip it?" A case study of
teaching physical sciences in rural
schools through the rural blended
learning strategy

Tebogo E. Nkanyani*, Awelani V. Mudau and Lettah Sikhosana

Department of Science and Technology Education, University of South Africa, Pretoria, South Africa

Aim: This study reports on the Physical Sciences teacher’s teaching difficulties
when teaching with the Rural Blended Learning Strategy (RBLS), which is based
on the flipped classroom approach, and the implications of that on his self-
directedness, social presence, and teaching presence.

Methods: It was a qualitative case study which relied on semi-structured
interviews, focus group interviews, and classroom observations of the Physical
Sciences learning process. The sampled population consisted of one Physical
Sciences teacher and his learners, who were purposefully sampled as their
schoolis a rural school. The data were photographed, audio, and video recorded
to provide pictures and a transcript. The RBLS's Detailed Analysis System was
also crucial in the data analysis process.

Results: In addition to inadequate institutional support and the Physical Sciences
teacher’s insufficient technology skills, the teacher was not self-directed since
he did not improvise through his smartphone to flip the classroom by blending
the learning process at school or from the comfort of his home, when the laptop
he shares with his colleagues was unavailable. This eliminated the possibility of
shaping self-directed learners in his class. Additionally, by taking time to set up
the learning management system and not using video-conferencing platforms,
the teacher demonstrated an inadequate teaching presence, inhibiting the
social presence in the process.

Conclusion: Failure and reluctance from the teacher to implement the RBLS
demonstrate insufficient self-directedness, teaching, and social presence. We
recommend a sustained, long-term professional development on the RBLS to
ensure its effective integration in the Physical Science teaching practice, while
the School Governing Bodies (SGBs) fine-tune their institutional support.

KEYWORDS

flipped classroom, rural blended learning strategy, self-directed learning, social
presence, teaching presence

Introduction

Blended learning has been in use for some period now. According to Pappas (2015),
distance learning was initiated in 1840 by Sir Isaac Pitman, who used abbreviated texts to
instruct learners via postcards that they would return for marking and feedback. In the past,
integrated learning consisted of a combination of traditional classrooms, laboratories, books,
and pamphlets (Singh, 2021). Furthermore, between 1960 and 1970, the introduction of
computer-based training became inevitable, with many employees gaining access to training

01 frontiersin.org


https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2025.1595770&domain=pdf&date_stamp=2025-10-23
https://www.frontiersin.org/articles/10.3389/feduc.2025.1595770/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1595770/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1595770/full
https://www.frontiersin.org/articles/10.3389/feduc.2025.1595770/full
mailto:44616732@mylife.unisa.ac.za
https://doi.org/10.3389/feduc.2025.1595770
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education#editorial-board
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2025.1595770

Nkanyani et al.

materials in soft copies (Pappas, 2015). Learners were trained using
video-based platforms in the 1970s. Later, institutions such as Stanford
University and the Open University began to combine distance
education, face-to-face learning, and one-on-one tutorials (Nicholson,
2019). In addition, they tested utilizing TV-based virtual graduations
(Nicholson, 2019). It was, in fact, in the late 90s that the idea for
blended learning was gaining consideration (Gtizer and Caner, 2014).
Gilizer and Caner (2014) then demarcated the initiation of blended
learning into three eras: the first attempts period (1999-2002), the
definition period (2003-2006), and the popularity period
(2007-2009).

There are many positive reports about blended learning. For
example, in their study, Warren et al. (2021) demonstrated that
blended learning improves learners’ self-efficacy. Equally so,
Rasheed et al. (2021) highlighted how blended learning
implementation positively impacted learners’ performances. Heart
etal. (2022) demonstrated that the majority of learners in the study
(84%) preferred being taught through blended learning. However,
despite this positive impact of blended learning, studies
demonstrate that the problems remain with the teachers who are
supposed to implement it. For example, Mhlanga (2021) indicated
inequality, the digital divide, limited resources, and insufficient
computer skills as inhibitors for the implementation of blended
learning. In fact, the International Monetary Fund (IMF) (2020)
paints a blurry picture of how unequal South Africa is and how it
struggles to recover from the legacy of Apartheid and its impact. To
make matters worse, the majority of South Africa is rural—about
six out of nine provinces (Hall, 2023). This implies that most
schools are under-resourced, as indicated by Mhlanga (2021),
creating an inhibition to efficient implementation of e-learning and
blended learning. It would be expected that proper connectivity,
devices, policies, and institutional support, among others, would
be prerequisites for the implementation of blended learning (Singh,
2021). To place this study in the ongoing debates about blended
learning, the following sections provide the theoretical contexts of
the study.

Self-directed learning

However, the issue may not only be insufficient skills indicated
above but also the will of the teachers to implement blended
learning. Self-directness expects teachers to take the initiative in
their learning when implementing a strategy (Kapur, 2019). It
would therefore be expected that Physical Sciences teachers
implement a blended learning strategy on their own. Furthermore,
there are different blended learning models available, giving
teachers an abundance of options. For example, Schenk (2023)
identified 12 different models, which include the following:
flipped classroom, station rotation, individual rotation, flex
model, A le Carte, online driver model, project-based learning,
problem-based learning, adaptive model, hybrid learning, virtual
game-based learning, and mastery-based learning models.
However, we found the Rural Blended Learning Strategy (RBLS)
by Nkanyani (2023), which is designed in a flipped classroom
manner, to be relevant for this study, given the fact that it is
designed specifically to aid the teaching of Physical Sciences in
rural schools.
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Community of inquiry framework

Other elements, which this study focuses on, are the social and
teaching presence that emanate from the Community of Inquiry
framework (Garrison and Arbaugh, 2007), shown in Figure 1.
According to the framework, discussions, debates, deliberations, and
inquiries should be the norm in the learning context since it is a
community. Furthermore, the framework views learners as unique
individuals who should become active and build on their
communication abilities.

In the context of this study, we wanted to understand how the
RBLS shaped the teaching by focusing on engagements and discourses.
It was expected that such would occur in the blended learning
platform, by taking part in simulated exercises and group projects.

Social presence specifically deals with the potential of individuals
within the Community of Inquiry to advance their individual traits
for their community, consequently portraying themselves as authentic
people in the online world (Garrison, 2000). The community in the
context of this study is a rural area, which is too remote and has
minimal crucial resources, such as electricity, poor internet
connectivity, and the unavailability of libraries and community
computer centers. Hence, it was prudent to have a better understanding
of the extent of these negativities on the Physical Sciences teaching
practice through the RBLS. Moreover, the social presence provides an
arena for an individual to understand his or her feelings (Oh et al.,
2018). Consequently, the online system would prioritize social
presence to its maximum (Oh et al., 2018). A classroom itself is a
social context, which makes the understanding of the social presence
important, since RBLS was implemented in class. Moreover, the
teacher would create a social context in a flipped classroom approach.
The teaching presence can be classified into specific functioning
groups, which may be carried out by the teacher: the design of the
educational experience and facilitation (Garrison, 2000). The first, the
design of the educational experience, involves the selection,
arrangement, and main facilitation of the lesson and, additionally, the
creation of lesson exercises and examinations (Garrison, 2000).
Facilitation is a task that is equally distributed to all involved, be it the
teacher, learners and others partaking in the process (Garrison and
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FIGURE 1
The community of inquiry framework [adapted from Garrison and
Arbaugh (2007)].
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Arbaugh, 2007). Moreover, with effective teaching presence prevailing,
efficient teaching and learning with appropriate instructions and
outcomes are attained (Caskurlu et al.,, 2020). Therefore, the teaching
presence in this regard involved how the Physical Sciences teacher
created the social media (SM), learning management system (LMS),
and video-conferencing (VC) platforms to consequently add learners
and create a community of engagement within the platforms, in
accordance with the RBLS. Through the teaching presence, the teacher
has the potential to facilitate and direct the social and cognitive
presence to achieve high-quality learning outcomes for learners (Cui
and Wang, 2023).

Several studies highlighted challenges faced by teachers in
implementing blended learning. For instance, Rasheed et al. (2021)
stated that teachers’ challenges in blended learning pertain to the
application of technology in class. The same was amplified by Liping
etal. (2023) and Ramorola (2013). This study intended to explore the
Physical Sciences teacher’s teaching difficulties of flipping his
classroom with the RBLS and the implications of that on his self-
directedness, social presence, and teaching presence.

The following research questions guided the study:

RQI: What difficulties does a Physical Sciences teacher face when
flipping his classroom with the RBLS?

RQ2: What are the implications of flipping the Physical Sciences
classroom with the RBLS on self-directed learning?

RQ3: How does flipping the Physical Sciences classroom with the

RBLS affect the social and teaching presence?

Blended learning implementation model

This study employed the RBLS by Nkanyani (2023) as a model.
This pedagogical model is inspired by theories such as social
constructivism, where learning takes place from a social perspective,
with learners building on their knowledge through engagement with
each other (Ardiansyah and Ujihanti, 2018) and with their teachers
(Kola, 2017). These engagements complement well with the nature of
blended learning, which is embedded in continuous engagements in
class and on the online platform (Moskal et al., 2013). The social
aspect of learning ties in well with the socio-cultural theory by
Vygotsky, which puts an emphasis on the cultural context of learning,
which includes schools, their communities and homes. The cultural
aspect also focuses on how learning and teaching take place at school,
and how they use resources such as computers, technology, and other
resources. In the context of blended learning, the focus is on how
learners and teachers engage on the face-to-face and online platforms.
During the design of the RBLS, the author considered the challenges
experienced by the rural communities in terms of electricity
connectivity, internet connectivity, and the number of devices. That
also allowed authors to note the opportunities in that context, which
led to the ultimate design of the strategy. What was crucial to highlight
was that even though the RBLS was designed for rural classes, its
implementation cannot be generalizable to all rural areas, as rural
areas differ in their nature. According to the RBLS, learning is not a
one-way street, but rather a series of interactions and forms. As a
result, it consists of triangular shapes (see Figure 2) with each point
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FIGURE 2
The Rural Blended Learning Strategy (RBLS) (Nkanyani, 2023).

represented by an individual media or platform and approach.
Furthermore, even though blended learning can be implemented in
any mode or a combination of models indicated above, the RBLS was
embedded in the flipped classroom model. Hence, the double arrow
in between represents the back-and-forth engagement, highlighting
the movement’s flexibility and the fact that it is not a linear path. It also
refers to the flipping of the classroom from face-to-face to online
platforms, where the framework is built. In any order, these two
platforms can be flipped, one after the other. There is a possibility that
the online component, where learners complete an online quiz as class
preparation, comes before the in-person classroom session. To address
prior knowledge, the teacher starts the in-person Physical Sciences
lesson by providing feedback on the online quiz and class preparation
assignment. This is because learners’ self-efficacy is influenced over
time by a variety of factors, including prior knowledge (Simsar and
Davidson, 2020). Similarly, evaluating prior knowledge has a positive
impact on learners’ engagement (Dong et al., 2020). The teacher then
provides guidance, outlining the lesson’s objectives and specifics for
that day. The teacher then conducts the class in a way that promotes
collaborative learning, which is in line with the curriculum’s goal of
encouraging active learning in Physical Sciences (Department of Basic
Education (DBE), 2011). It is important for teachers to connect theory
to practice in their instruction (Department of Basic Education
(DBE), 2011). The kinds of instructional techniques and explanatory
frameworks would be crucial (Mudau, 2016). Furthermore, the lesson
should be designed to promote dialogic discourse and discourage
authoritative discourse (Mudau and Netshivhumbe, 2022). After that,
a classroom activity is used to evaluate the learning process, and
feedback is given. Wilson (2018) provided evidence of how assessment
in the classroom enhanced the educational process. The next step
would involve the teacher summarizing the lesson and providing
guidelines for the online lesson that will come after the in-person
lesson. The learners’ role would be to engage with their teacher and
peers while adhering to the lesson objectives. After that, they would
engage in classroom activities and get teacher feedback. The online
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classroom component will then take over the learning process, and
this will happen after regular school hours. The teacher will send
instructions to the learners via text message or recorded asynchronous
video from Microsoft Teams or Zoom when they log into the Google
Classroom (GC) LMS. Throughout the process, communication
between the teacher and learners would take place in the class
comment section on the GC and SM platforms. Learners would take
advantage of the chance to interact, talk, and ask clarifying questions.
One benefit of this function is that participants can respond whenever
it is most convenient for them. This could be especially useful in areas
where network connectivity and persistent load shedding are issues.
To align with 21st-century skills and comply with the introduction of
the 4IR, the environment should also support the development of self-
directed learning (SDL), social constructivism, and learner-centred/
active learning (Evenhouse et al., 2023). Learners will be able to
complete online tests in Google Forms or at-home or pre-class
activities using Google Docs, thanks to the platform. A benefit of
quizzes is that learners get answers right away. The teacher can choose
to provide feedback on the assignments in-person or online in the
next class. The teacher can then choose to upload extra materials that
can help learners learn, like lab guidelines, notes, YouTube videos and
links, past exam papers, worksheets, e-books, and additional
resources. Through all these steps, the teacher would successfully flip
the classroom through the RBLS (see Figure 2 and Table 1).

Google classroom

The RBLS utilizes GC as its preferred LMS. Because of its
simplicity and friendliness, GC is not only one of the most favoured
LMS but also has more benefits than drawbacks. Among its benefits
are its free usage (Li et al., 2020; Zakaria et al., 2020) and its suitability
for low-resource schools (Zakaria et al., 2020), which in our case are
rural schools. Furthermore, according to Li et al. (2020), it is
compatible with various devices, which is appropriate for this study,
given that schools use a variety of devices (including PCs and laptops)
and that some students even have cell phones. Li et al. (2020) stated
that, among other things, GC bears and promotes the following
characteristics: Assignments/Tasks, Ratings/measurements,
Communication, Mobile App, and Privacy. Additionally, GC enables
students to share resources with their instructors and with one another
(Beaumont, 2018). Above all, due to its ability to connect to different
Google Apps, learners are able to collaborate and work on the same
activity using the same document (Beaumont, 2018). GC boosts
learners’ motivation because it is so simple to use (Tuiloma
etal., 2022).

Materials and methods

This study followed a qualitative approach of research. It was a
single case study of the PST with the RBLS. Choosing a single case
study was deliberate in order to provide for a thorough, context-rich
exploration of how PST planned and implemented the RBLS during
his teaching of Physical Science. Furthermore, data were also gathered
from PSLs, enhancing it and making the Physical Science classroom
a focus, rather than just the teacher. Data were collected through semi-
structured interviews, focus groups and classroom observations. The
semi-structured interviews were done with the PST after he taught
three lessons with the RBLS. The focus group interviews were done
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with Physical Sciences PSLs, also after they were taught using the
RBLS. Both audio recorders and cameras (video and photo) were used
to capture the audio during interviews and pictures and videos during
lesson observations. The recorded audio was used to produce
transcripts for verbatim data analysis. The online component was also
observed in the form of LMSs, SM, and VC platforms used.

Sampling

The study employed the purposeful sampling strategy (Evenhouse
et al, 2023), selecting participants who possessed specific
characteristics of interest (Li et al., 2020) and were critical in answering
the research question. The participants were from a rural school in
order to meet the criteria, hence a criterion sampling strategy. The
participants were a PST and his Grade 10 PSLs.

Interventions

An induction was provided to the PST with his Educator
Assistants (EAs) on the RBLS prior to its implementation. The focus
was on online platforms such as GC and SM platforms such as
WhatsApp, Twitter, and Facebook, from which the teacher (PST) had
to choose from any combination of the three. The intention was to
show the PST how to add Physical Sciences learners (PSLs) to the
platforms and how to teach Physical Sciences in a flipped classroom
manner, with the designed RBLS.

Moreover, the PST was inducted on the VC platforms such as
Microsoft Teams and Zoom Meetings, where he and his EAs were
taken through different functions of the platforms. More importantly,
he was taken through on how to schedule and record sessions through
the VC platforms and how to upload the recorded videos to the SM
and GC platforms. In a way, the PST was expected to be flexible while
simultaneously diversifying online platforms, in order to maximize
the use of the RBLS to flip the Physical Sciences classroom.

Data analysis

Prior to analysis, the data gathered from semi-structured
interviews, focus groups, and classroom observations were
transcribed. Having responses from PST and PSLs allowed for the
triangulation of data, comparing and validating PSL responses with
PST responses and vice versa. Both the online and face-to-face
components of the lesson were analyzed. The RBLS and the Detailed
Analysis System (DAS) in Table 1 were essential in identifying and
coding the key elements/themes that should be prioritized during data
analysis. The flipped classroom concept served as the model for the
design. The DAS included both the in-person and online components
of learning, as it was created with blended learning in mind. Each
component had themes (see Table 1), which were key during the
analysis of the transcripts, videos, and screenshots of the online
platforms. For the face-to-face class, the focus was on instructional
aspects such as conducting a prior knowledge test, outlining lesson
objectives, assessing student understanding, connecting the online
platform to the in-person instruction, teaching methodology,
conducting experiments or practical demonstrations, and providing
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TABLE 1 The Detailed Analysis System (DAS) of the RBLS [adapted from Nkanyani et al. (2024)].

Face to Face

Themes

Connection to prior knowledge

Indicators

Does the PST: assess prior knowledge?

Giving instructions and

Give instructions in the lesson (is it verbal or written)?

Outlining lesson objectives

Does the PST outline lesson objectives?

Use of LMS

Online

Indicators

LMS creation

Adding participants

Announcing and discussing

Assessment

Resources upload

Simulation of experiments

Link to online sessions/ platform

Is there a link between the face-to-face and the online platforms?

Use of SM

SM group/s creation

Discussions and announcements

Upload of resources

Scheduling of classes

Assessments

Teaching methods/ approaches

What teaching method/s does the PST employ? Are the method PSL-centered or PST-centered?

Use of VC

Existence of platforms

Scheduling of online classes

Live/synchronized and/or recorded asynchronous sessions

Use of keys/tabs during teaching

Length of the sessions

Use of videos for experiments/demonstrations

Experiments

Does the PST facilitate practical work or does he demonstrate the concepts with experiments?

Assessment and feedback

Which kind of assessment does the PST employ? Does the PST provide feedback, and if so, how? Is

the online platform mentioned at all?
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feedback and assessment. We also checked the online platform to
determine if the PST could teach Physical Sciences using the VC, SM,
and GC LMS platforms. Whether the PST could make a connection
between what was taught in the in-person setting and what was being
learned on the online platform was another area of focus. The focus
was on the potential of the PST to flip the Physical Science classroom
post the interventions, according to DAS in Table 1.

Results

Consequently, a minimum of three lesson observations were
made. The observations were made on both the online and face-to-
face platforms. The first lesson was on the mass vs. acceleration
experiment, whereas the second and third lessons were common test
feedback on the topics of Electrostatics and Vectors in two dimensions,
respectively.

Teaching with the RBLS
Face-to-face platform

Prior knowledge/link to online class

The PST started the first lesson, which was the force vs.
acceleration experiment, as presented in Figure 3, by reading
laboratory rules. Something that would be expected in a
laboratory environment.

He consequently took PSLs through the experiment. He took
them through different apparatuses they would use, as presented
in Figure 4. However, he had not linked PSLs to any previous
knowledge nor made mention of any of the online platforms,
consequently failing to flip the classroom as per the RBLS in
Figure 1 and Table 1). This was a downside of implementing the
RBLS, as Simsar and Davidson (2020) highlighted how prior
knowledge, among others, has a prolonged effect on PSLs’

10.3389/feduc.2025.1595770

self-efficacy. Regarding the second and third lessons, the PST
only reminded PSLs that the topic was already covered and that
it should be treated as revision. He had never referred PSLs to any
work or additional resources on the online platform/s, except
after the third lesson, where he referred PSLs to the task
he uploaded to WhatsApp and told them that they should send it
back using the same platform. Similarly, the PST failed to use
blended learning in a flipped manner during his teaching of
Physical Sciences in this regard (Maher et al., 2015).

Teaching approach

The PST used a teacher-centered method in the experiment
lesson. For example, after doing the experiment with some PSLs while
others were observing, as presented in Figure 5, he resorted to
grouping those PSLs, allowing them to do the experiment in their
groups under his supervision, as presented in Figure 6. This was a
good choice since learner-centeredness is one of the expected
approaches in blended learning (Nkanyani et al., 2024).

However, that could not be repeated in lessons 2 and 3.
He indicated that he wanted to save time, and since one PSL could not
do all the required steps of the experiment due to its complexity:

“Yes, normally with practical’s we need to group them. Maybe
because of time of time. And also, a practical, a single PSL, cannot
do. Because you need to handle this and that one PSL need to handle
stopwatch, another PSL need to, to handle the trolley, another PSL
need to balance this and that another PSL need to make sure the
place is clean. So, for a single PSL it will be difficult for him or her

to carry out the experiment. The experiment is good for PSLs”—PST

Nevertheless, his approach in the second and third lessons was
dominantly PST-centred. For example, he was doing calculations on
the board while at the same time asking for responses from PSLs, as
presented in Figure 7.

He could have asked PSLs who did well in such questions to come
and show others how they did it. However, he did that once, as

Apparatus:

Exporimental Set-up

Trolley, runway, hanging mass, 4 = 1.0 kg mass pieces, meter ruler, triple
boeam balance (or mass meter), stopwatch, laboratory bench (table), wedges,
Neowton scale spring balance, string and pulloys.

Method

s
s Sand Bagas

=

Tilt the runway just enough to let the trolley run down at a constant
spooed without the hanging mass attached,

Set out a distance of 1.0 m on the runway, use chalk-marks on the side
of the runway, to mark points A and B,

Set up the apparatus as shown in the diagram above

Meoeasure the mass of the mass hanger.

Attach the mass hanger.

Reloase the trolley and simultanecusly start the stopwatch and stop the
stopwatch when the trolley passes point B

UL N

FIGURE 3
Showing an experimental setup and instructions for the force vs. acceleration Grade 11 practical.

Frontiers in Education 06 frontiersin.org


https://doi.org/10.3389/feduc.2025.1595770
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Nkanyani et al.

10.3389/feduc.2025.1595770

FIGURE 4
PST demonstrating the acceleration vs. mass experiment apparatus.

FIGURE 5

PST is taking PSLs through the experiment while some perform the experiment.

presented in Figure 8 and never repeated it. He indicated that he had
the issue of time in mind:

“The time that we are having. Contact time with PSLs, remember.
The lesson is normally is a One-hour lesson. And sometimes we have
to chase time. We need to make sure that, at least by the end of the
of the lesson, then we have covered this and that. Remember, there
is a curriculum that we need to cover, so I realise, or maybe if I give
more time, more PSLs to come in front and show their method, then

it may consume a lot of times”—PST
Nevertheless, he and some PSLs had some engagements, even

though he was not consistent. He did not provide PSLs an
opportunity during their engagement with him to elaborate more. As

Frontiers in Education

a result, he was unable to provide sufficient room for social
2021).
demonstration frameworks (Yang and Lu, 2023) to emphasize his

constructivism  (Cunningham, Similarly, he wused
teaching of the content. For example, when explaining the concept
of charges in Electrostatics, he used the atomic structure to explain
how charges are formed and which sub-atomic particles are involved,

as presented in Figure 9.

Practical/experiment

The PST did not do any practical demonstrations or engage PSLs
in hands-on activities in lessons 2 and 3. It was only in lesson 1, which
was practical in nature, that an experiment was done. He indicated
that since lessons 2 and 3 were based on feedback from the common
test, he did not see a need because he had the issue of saving time in
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FIGURE 6
PSLs are doing the experiment in their groups.

FIGURE 7
PST is doing calculations on the board.

FIGURE 8
The PSL is solving a problem in front of a physical sciences class.

FIGURE 9
The PST is using the demonstration framework.

mind. Also, one of the feedback lessons was on gravitational forces,
which was covered in experiment 1:

“And again, remember of one of the of the feedbacks that they have
given them is based on Newtons laws and the practical is Newtons
laws. So, you see you can you can relate the truth. So, they, get what
they are understanding. What, what, do you mean about the
gravitational force? What do you mean about acceleration? The

Frontiers in Education

tool that we are talking about, the pulley. Why is it important to,
to have a pulley? What is the function of the pulley? the string that
we are always, always, talking about to say? Hmm, hmm.
Frictionless pulley or the, the, mass of the pulleys to what - what?
Which way do they use in? Is it a mass-less you say this we can
ignore the mass of the of the of the string? Its like that. Even the
trolley. We found out later, that they are not aware or when you.
Talk about the trailer, talking about talking about, yes. So that
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demonstration here. Hmm, I think it worked a lot. They helped
them a lot. They even also checking the angle of the runway. Say
when you talk about the angle of incline, we are talking about
something like this. I spoke about the gravitational force. Things
like that. You may find that these PSLs were not aware”—PST

However, it would have been expected that the PST would form a
link between the theory and practice by referring PSLs to that practice.
That approach could have not only led to PSLs’ increase in fascination
about the topic under study, but it could have also created an efficient
environment for learning (Department of Basic Education (DBE), 2011).

Assessment

The only visible assessment was during the first lesson—the
experiment, which required PSLs to submit a report at their
conclusion. He did not assess the PSLs in the other two lessons.
He indicated that he used the lessons as an opportunity to show PSLs
where they went wrong and how they should be able to go through
answering questions to avoid losing easy marks. However, the PST
could have given PSLs an assessment as extra work to do when they
are free, but he did not do that. It was also important to check if his
feedback was well received, given the fact that PSLs are still going to
write the same content during the upcoming mid-year exams. This
influenced the learning process negatively (Wilson, 2018).

Online platform

Use of the LMS platform

The PST had not created a GC platform during the first lesson
observation. He only created it prior to the second lesson. Still, he was
the only participant in the platform, with no PSL added, as presented

10.3389/feduc.2025.1595770

in Figure 10. He indicated that the challenge emanated from the fact
that he did not have a personal laptop but a staff laptop, which most
of the teaching staff relied on:

“Okay. With the Google Classroom platform. I had some challenges
myself. I'm not in a position of a laptop. Since we are competing for
the laptop in school, so I do not have a personal laptop right now. It
was stolen”—PST

Yet, Kola (2017) indicated how compatible GC is with a variety of
devices. As such, the PST could have used other devices, such as his
smartphone. However, it appeared that it was the usage of GC that
he struggled with, despite the training provided to him prior to the
implementation of the designed RBLS:

Similarly, the PST attempted to use the GC platform to
communicate with his PSLs, as presented in Figure 10. That was
positive since engaging PSLs through the GC platform increases their
motivation, as it would have provided a room for more advanced
engagements (Kola, 2017; Li et al., 2020). Moreover, it would have
allowed learners to get clarity on the content they could not understand
during the face-to-face class, or him adding more information that
he could not during the face-to-face classroom, consequently flipping
the classroom. However, his attempt to use the GC platform did not
bear any fruit as no PSL was added. The PST proceeded by uploading
a task to the platform, as presented in Figure 11. Nonetheless, no PSL
was there to do and submit the task, as PST indicated that he did not
have a laptop to manage his smooth usage of the GC platform.

Furthermore, PSLs did not respond or engage with the PST since
they were never told about the platform. The only thing the PST did
was to ask for emails, and it ended there:

“No, no, no. He did not say anything”—PSLs
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FIGURE 10
PST GC participant page and stream tab.
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PST GC classwork tab—desktop version.
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FIGURE 12
PST WhatsApp platform—engagement of the PSL with the PST.

Use of the SM platform

The PST utilized the SM platform to aid his teaching. By the first
lesson, he had added 14 PSLs to the WhatsApp group. He even made
announcements, such as when he reminded a PSL to submit the task,
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as presented in Figure 12. The PST also used the platform to report
marks to the PSLs, as presented in Figure 13. Similarly, one PSL used
the platform to engage the PST in activities he had promised to give
them in the face-to-face classroom. Again, another opportunity to
flip the classroom.

He proceeded and asked the PST to share resources in order to
gradually introduce the PSLs to term 2 work. However, the PST shared
a picture of Grade 8 PSLs doing the practical. He said he wanted to
promote the practical work in science:

“It was not all about what I was doing class. It’s all about trying
to promote Physical Sciences. The other challenge is that a small
number of PSLs were doing Physical Sciences, so I'm promoting
that and also they must they must feel comfortable, right? While
other PSLs are saying this WhatsApp it’s not for, it’s not for them
or other PSLs. Additionally, those pictures contain natural
sciences’s best 8 learners and I'm not teaching that natural

sciences”—PST

Even though that was for a good course, it had nothing to do with
what he was teaching in class. Therefore, the PST failed to use the
WhatsApp platform effectively to flip the Physical Sciences classroom.
Research has already indicated how SM has won the hearts of PSLs,
increasing their excitement and teaching-learning experience (Ali, 2017).

The PST also used the WhatsApp platform to report marks to the
PSLs, as presented in Figure 13.

Use of the VC platform/s
The PST had not used VC platforms to record and schedule
sessions. He indicated that he had attempted it but failed:

“I tried it. I tried it. It’s not easy for me. I try it all and especially

when I'm at home like that, but I could not get it right. I could not
get it right. Yes, I tried, and I still want to try it”—PST
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FIGURE 13
PST's WhatsApp participants’ page and PST's WhatsApp platform
communication with PSLs.

He also repeated the issue of not having a laptop as another factor
that led to the failure:

“I was not sure of where to where to start. Even the problem with the
laptop because of I cannot take it from school and bring it here to
home. Yeah”—PST

This was a loss to the learning process, as Cilliers (2021) found
that PSLs in their study had positively accepted the use of VC
platforms. VC platforms could have allowed him to flip the classroom
by having live or recorded sessions after the face-to-face classroom,
teaching content that he might not have been able to during the face-
to-face classroom or recording video instructions before learners do
face-to-face experiments.

RBLS on SDL

Despite training the PST on the RBLS as an intervention, he only
created the GC LMS prior to the second lesson. In addition to that,
he could not add any PST (see Figure 10) at that stage, and was taken
through on how to do that. He indicated the lack of a laptop as his
reason for not creating the GC platform. This was alarming as the PST
was taken through not only the desktop format of the GC platform but
also the mobile format, something which he is well-equipped for,
given the fact that he owns a smartphone and has WI-FI connectivity
both at home and at school.

Nevertheless, it appeared that the PST had other challenges, rather
than the issue of resources he initially indicated:

“It’s difficult for me to use for example for a Google Classroom. But
I have created account using my cell phone. But it is not that easy to
use the Google account for a very first time in your life. So, I tried to
make some practice. At least, I can learn to use it, but it was not easy
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for me, perhaps I also need a workshop on using a Google account
so that I use it effectively”—PST

That in itself had an effect on his self-directedness as he could take
the initiative on his own even after the intervention. However,
he seemed to be more comfortable using the WhatsApp application,
as can be seen in Figures 12, 13. Nevertheless, during the intervention,
he was taken through on how to use the SM platform to teach Physical
Science. In addition to that, he could not use it effectively, so learners
had to remind him to send them an activity (see Figure 12). That, on
its own, could have also demotivated learners from learning Physical
Sciences through the SM platform.

The PST also has a serious challenge in the usage of VC platforms
to teach Physical Sciences. During the intervention, the PST was taken
through platforms such as MS Teams, Zoom meetings, and Google
Meet, and how to use them to teach Physical Sciences or to record
Physical Sciences, but he failed to implement that. Again, the PST
failed to take the initiative (Kapur, 2019) and was hence not
self-directed.

RBLS on the social and teaching presence (Col)

PST chose to group learners during the first lesson (experiment),
which led to a lot of social interaction and engagement. That led to
PSLs getting more excited and more engaged. One PSL felt that
working as a group improved their teamwork ability:

“And the issue of groups helped us in creation of some space because
working as a group also builds team building skills”—PSLI

Another PSL felt that the opportunity allowed those who were
struggling to learn from those who were doing better:

“Yeah, because there are some other PSLs who are slow so he grouped
us since he others can do this better than others and teach the
low-minded others like, So the PST took the top PSLs, mix them
with the moderate and low performing PSLs"—PSL2

It can be noted from the above statement that the PST diversified
his practical groups to elicit different skills. Additionally, under his
supervision, he ensured that all group members participated fully. For
example, he asked PSLs to exchange roles in one of the groups. In the
process, those performing the experiment would swap roles with
those who were recording the results. He indicated that he wanted to
empower female PSLs who seemed aloof and lacking confidence:

“Let us talk about the, issue of gender the males and females. When
it comes to practical’s, most of the time, the females want to be at the
back. They do not want to be involved in a practical activity. Yes,
they can do a recording and this and that. But when it comes to a
handling of operators, they do not want to be there. So, they are
troubled by the nervousness or lack of confidence. And end up
saying this thing is for boys, and that is for girls. You see, so we need
to deal with this fear and say this is for everyone, even if it was a
group”—PST

That approach was more PSL-centered and aligned well with the
aims of the Physical Sciences curriculum (Dong et al., 2020). Similarly,
it supported social constructivism as PSLs constructed knowledge
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through their engagements with their peers and PST (Cunningham,
2021; Ardiansyah and Ujihanti, 2018). Interestingly, the PST had
noted the lack of confidence from his female colleagues during subject
support meetings. According to the PST, the female colleagues sat at
the back while other male PSTs performed the experiments.
Consequently, the approach chosen by the PST led to more social
presence in his class. However, that was not visible in the second and
third lessons and on the online platforms for all the lessons. The
teacher failed to maximize the use of the RBLS to effect the
social presence.

Furthermore, even though the PST managed to create WhatsApp,
he could not create the GC LMS and the VC platforms. Moreover, the
PST failed to use the SM, LMS, and VC platforms for the selection,
arrangement, and main facilitation of the lesson and additionally the
creation of lesson exercises and examinations. In that regard, he failed
to demonstrate the teaching presence through the RBLS. Consequently,
the absence of the teaching presence inhibited the facilitation and
direction of the social and cognitive presence to achieve high-quality
learning outcomes for learners.

Discussion

The Physical Sciences curriculum encourages PSTs to utilize
teacher-centred approaches (Dong et al., 2020). In fact, as per its
principles, the curriculum promotes “active and critical methods to
learning” and discourages the “route, uncritical learning greatly”
(p. 4). Even though the PST tried at times to advance PSL-centredness
in a lesson, for example, by promoting group work during the
experiment and asking a PSL to come and show his peers how to solve
a problem, the PSL did not engage with his peers or his PST during
that time. Social constructivists believe that learning is effective when
PSLs engage with their peers and PST (Cunningham, 2021;
Ardiansyah and Ujihanti, 2018).

Nonetheless, there was no evidence of such engagements, at least
in a sufficient manner. Furthermore, the PST could have expanded
what he did in the first lesson, which was the mass vs. acceleration
experiment, which was more PSL-centred. In the lesson (mass vs.
acceleration experiment), he allowed PSLs to be highly engaged and
hands-on. He even empowered female PSLs who seemed distant and
lacking confidence by asking them to swap their roles of recording
values, with male PSLs who were performing the experiment. That
approach had the potential of activating social constructivism together
with the social presence (in the case of the online platform). Even
though that was commendable, it was not repeated in the second and
third lessons. Furthermore, learner-centred lessons are one of the aims
of the Physical Sciences curriculum (Dong et al., 2020) and key
features of blended learning (Ulfah Safitri and Asrining Tyas, 2022;
Tabo et al., 2022). Moreover, the PST was disadvantaged by ineffective
institutional support, despite the issue of theft, which was alarming
and led to some of the challenges to the implementation of the
RBLS. However, having an individual laptop that would allow him to
do work without rushing, knowing that another colleague might come
and demand the laptop, would have been a good course. Sheerah
(2020) has already indicated how effective institutional support can
prevent impediments to the implementation of the RBLS. Moreover,
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having poor institutional support may have discouraged the PST,
impacting negatively on his self-directedness.

The PST failed to link the online platform to the face-to-face
lessons by not mentioning or referencing what PSLs learnt or what
he could have uploaded or placed on the online platforms. Similarly,
he did not mention what he learned online from what was taught in
class. He could have given instructions through the online platform
and active learning in the classroom (Tuiloma et al., 2022), flipping
the classroom in the process, but he did not do that. Consequently,
apart from the assessments, the online and face-to-face platforms were
treated in isolation, resulting in the failure to blend (Maher et al.,
2015) the teaching and learning of Physical Sciences. The PST
managed to create the LMS in the form of the GC platform. However,
he did that after the second lesson. It appears that many teachers are
using the same laptop that he relies on and, therefore, could not create
it in time. Nonetheless, when the induction was provided to him as
part of the intervention strategy, the PST was taken through both the
desktop and smartphone versions of GC since GC is compatible with
several devices (Li et al., 2020) and should have switched to using his
smartphone. In addition, the PST had indicated his access to the Wi-Fi
during Phase 1 of data collection, which he could have used with the
smartphone in the comfort of his home to create the GC. Therefore,
despite the issue of institutional support highlighted above, the PST
himself was responsible for his lack of self-directedness. SDL required
him to take the initiative in his learning (Kapur, 2019) initially offered
through the intervention, to implement the RBLS, which was not the
case. Nonetheless, it was established that the PST failed to add PSLs to
the GC platform mainly due to his poor computer skills, something
that was highlighted by Rasheed et al. (2021) and Cui and Wang
(2023). Although the PST managed to get PSLs’ emails, he never
added them to the GC platform. Instead, he went on to send in
announcements and assessments, which were in vain, as no PSL was
added to the platform. Even though his attempt to flip the classroom
is commendable, it bore no fruit. Consequently, the PST failed to use
the GC LMS to aid his teaching and deprived PSLs of learning through
the platform, which is known to increase their motivation (Jeffrey
et al,, 2014) due to its ease of use (Jeffrey et al., 2014; Yakin et al,,
2022). Moreover, the PST failed to sustain his teaching presence online
in such a way that it aids the social presence.

Although the PST had used the SM platform to make
announcements or notices to PSLs, for example, when he wanted a
particular PSL to submit work, he never used the platform to teach
Physical Sciences. He could have shared the practical worksheet with
PSLs in advance or used the platform to engage PSLs on what he had
already taught or was about to teach. In that manner, he could have
successfully implemented the flipped classroom approach (Tuiloma
et al., 2022), but he did not. One PSL tried to engage the PST, asking
him to introduce the second-term work, even if it was just a definition,
but the PST did not do so, despite his promise to the PSL. He deprived
PSLs of an effective learning environment, as Kumar et al. (2020)
contend that SM-based learning has a positive effect on academic
success and motivation. Consequently, there were no teaching and
social presence on the platform.

In addition, he used the WhatsApp platform to promote practical
work by sharing Grade 8 PSLs doing the practical. Even though it was
commendable, it was irrelevant to what the PST was teaching in class.
He could have used the opportunity for instructional purposes
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(Akgtindiiz and Akinoglu, 2017) in explaining what is expected from
the mass vs. acceleration experiment to the PSLs, prior to the
experiment. He could have also shared YouTube links to videos of a
similar experiment to give PSLs a picture of what could be expected
from the practical or to communicate laboratory rules per the
designed RBLS’s expectations. In that manner, he would have flipped
his classroom, demonstrated his teaching presence, while aiding the
social presence.

Despite the induction through the interventions provided to PST
on the use of VC platforms such as Microsoft Teams and Zoom
Meetings, he failed to use the platforms. He indicated during the
interviews how much he tried and failed even after the induction.
He also cited the issue of a lack of a laptop as another factor. This not
only deprives PSLs of an opportunity to receive effective teaching and
learning but also to develop their own self-directedness. Furthermore,
the PST missed an opportunity to advance social presence, which Gon
and Rawekar (2017) alluded to as being achievable through VC
platforms. The PST could have used the platforms to record
asynchronized sessions, which he could have uploaded to WhatsApp
and/or GC. According to Anastasiades et al. (2010), asynchronized
sessions are reported to develop PSLs’ critical thinking as well as
problem-solving skills. Additionally, he could have scheduled live
sessions through the platforms on content which required more clarity
from what was taught in class, flipping the class in the process.

Although the results draw attention to the PST’s lack of technological
expertise and reluctance to fully adopt the RBLS, these particular
difficulties may be linked to significant institutional and structural
limitations. Conditions such as poor infrastructure, a lack of technical
assistance, and a lack of policy alignment may have limited teachers’
ability to adapt or maintain blended practices. For instance, even when
the PST tried to implement the RBLS, its efficacy was constrained by
institutional hurdles due to the lack of dependable school-provided
equipment and connectivity. In order to create enabling conditions for
teachers to exercise agency in blended learning contexts, departmental
policies, institutional cultures, and governance structures should adapt.
This intersection of teacher agency and systemic factors highlights the
possibility that professional development alone may not be enough.

Even though the study may not be generalized to a broader rural
community, it adds to discussions on blended learning by demonstrating
how the Community of Inquiry paradigm and self-directedness take on
distinct forms in situations with limited resources. In this rural context,
not only the self, but systemic and institutional elements demonstrated
a significant effect on the interdependence of instructional, social, and
teaching presence, and self-directedness, in contrast to urban contexts.

Conclusion

This study explored the Physical Sciences PSTS teaching difficulties
when teaching with the RBLS, which aligns with the flipped classroom
model, and the implications of that on self-directedness, social presence,
and teaching presence. It was determined that, apart from the poor
institutional support, the PST had insufficient technology skills, which led
to his difficulty in blending the teaching and learning of Physical Sciences
in a flipped-classroom manner, with the RBLS. Furthermore, the PST
opted for teacher-centred methods for the majority of his lessons, which
are known to promote rote learning. Moreover, the PST was not self-
directed as he failed to improvise in using his smartphone at school or
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from the comfort of his home when the laptop was unavailable, despite
being inducted on it. This dealt away with the potential of moulding self-
directed PSLs in his class. The PST also had insufficient teaching presence
due to his delay in creating a GC LMS, while failing to use VC platforms,
which consequently barred the existence of social presence in the Physical
Sciences classroom. These shortcomings hampered the Community of
Inquiry in Physical Science class from flourishing. It is recommended that
more PSTs be trained on the use of the RBLS for an extended period.
Furthermore, School Governing Bodies should provide institutional
support to PSTs and PSLs, while the DBE develop PSTS technological skills
to keep up with the current era of the Fourth Industrial Revolution (4IR).
Furthermore, although the study provided insights into how components
such as self-directedness, teaching presence, and social presence need
further contextualization in remote areas with limited resources, there is
more to it than meets the eye. The study indicates that without proper
technological skills and institutional support, these constructs may not
appear as predicted in the literature, exacerbating disputes over the
adaptation of flipped classroom models and RBLS in developing contexts.
Additionally, future studies should focus on exploring the issues from
multiple case studies, or comparative studies contexts, to improve external
validity and to test the RBLS’s broader applicability.
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