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Abstract

The COVID-19 pandemic's disruption forced secondary schools to adopt blended learning
strategies. After the outbreak, learners used various online tools to learn both synchronously and
asynchronously outside the classroom. This research aimed to analyze how secondary school
learners utilize technology for learning in a blended environment following the COVID-19
epidemic. A random sample of 334 learners, who received instruction through a blended approach,
was drawn from five secondary schools in the Tshwane West District of Gauteng province to
provide data for this quantitative study. The study was guided by the Complex Adaptive Blended
Learning System framework, and the mean and standard deviation were used for data analysis. The
findings showed that learners used blended learning to communicate with classmates and teachers,
learn independently using internet resources, and schedule their time to complete assignments.
However, the findings also revealed the digital divide issue. Learners lacked the necessary
technological skills and devices to complete online tests. These challenges made it difficult for
learners to participate in online assessments outside the classroom. The study recommends
providing learners with training on how to use various Learning Management Systems for online
tests. Schools should create an ICT policy to guide the use of blended learning.
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Contribution of this paper to the literature

The present study made significant contributions to the body of knowledge about blended
learning use by learners in secondary schools. It significantly advanced the understanding of how
to enhance learners’ blended learning experiences by incorporating real-time synchronous
learning with downloaded online educational resources.

1. Introduction

Technology in education encompasses a broad spectrum of tools and methods aimed at enhancing
communication, instructional delivery, and knowledge acquisition. This includes various online learning systems,
digital platforms, virtual environments, and interactive applications that facilitate learning experiences for both
real-time (synchronous) and online (asynchronous) learning (Cahyani, Romadin, Irfan, & Nurmalasari, 2025; Roa
Gonziélez, Sdnchez Sénchez, Seoane Pujol, & Diaz Palencia, 2025). The use of various technologies in schools has
grown significantly, especially in response to the disruption caused by the COVID-19 pandemic. The pandemic
dramatically remodeled teaching and learning, compelling educational institutions to adopt digital solutions to
preserve academic progress (Bordoloi, Das, & Das, 2021).

This situation led to an increased use of online learning technologies to continue instruction when learners
could not attend school physically (Almahasees, Mohsen, & Omer, 2021; Daniel, 2020; Durgungoz & Durgungoz,
2022; Loukomies & Juuti, 2021; Yi, 2021). Schools had to cease contact lessons due to the restrictions imposed by
the enactment of the lockdown (Mhlanga & Moloi, 2020). During this period, meetings in physical classrooms were
impossible, causing interruptions in teaching and learning activities (Bordoloi et al., 2021; Pustika, 2020). As a
result, there was a shift towards blended learning, which uses technology to integrate asynchronous and
synchronous learning materials (Fadde & Vu, 2014).

Blended learning, as defined by Fadde and Vu (2014), is a combination of simulated live collaborations using
video conferencing tools, including online meetings managed through different Learning Management Systems
(LMSs). Cahyani et al. (2025) and Saboowala and Manghirmalani-Mishra (2020) also explained blended learning as
an approach that involves various educational tools to integrate both synchronous and asynchronous lessons to
meet educational objectives. It involves the use of virtual learning platforms to access educational resources and
participation in real-time discussions using LMSs (Giines & Alagozlii, 2021). Blended learning enables learners to
operate various online tools to meet personal learning needs, increase learner contribution, and broaden learning
adaptability.

Common technological platforms in a blended learning environment include Google Classroom, Moodle LMS,
and social media platforms such as WhatsApp, which facilitate learner-teacher interaction, online evaluation, and
instructional delivery (Kristanto, Mustaji, & Mariono, 2017; Monareng, Ramraj, & Mashau, 2020).

Audio-visual conferencing tools like Google Meet, Microsoft Teams, and Zoom are also employed to promote
real-time peer discussions and provide practical experiences that broaden learners” knowledge (Cleveland-Innes &
Wilton, 2018; Fadde & Vu, 2014). The learning experiences offered through virtual modalities support
differentiated instruction, which improves learners’ learning paths (Adnan & Anwar, 2020). The impact of COVID-
19 and the changes it brought to the educational sector demonstrated that blended learning has notable advantages
compared to face-to-face learning that occurs in a physical classroom (Bordoloi et al., 2021).

Blended learning combines synchronous and asynchronous methods, balancing structured online lessons with
flexible, student-led learning. This approach promotes self-guided learning, allowing learners to independently
explore online resources, engage in interactive activities with peers, and participate in virtual interactions (Cahyani
et al., 2025). Blended learning can align teaching and learning goals that are realistic and can lead to transformative,
constructive, and collaborative educational practices through the use of flexible and affordable technologies
(Bordoloi et al., 2021; Tayebinik & Puteh, 2013). Such learning practices can be beneficial during emergencies and
disruptions caused by natural disasters and pandemics (Bordoloi et al., 2021).

Although most countries have made significant progress in expanding technological infrastructure, only a few
schools equipped with the necessary technology were able to shift to a blended learning environment when COVID-
19 emerged (Khan, 2022). Challenges such as unstable internet connections, digital literacy gaps, lack of clear
blended learning policies, and low learner motivation continue to cause inconsistencies in learners’ experiences and
the quality of education they receive (Mchunu, Ngcobo, & Bhengu, 2021).

While blended learning has the potential to increase learner engagement and academic performance, there is
limited empirical evidence on how learners interact with digital tools in post-pandemic blended environments.
Although it has become a mainstream educational approach, its long-term effectiveness, learner adaptability, and
technology usage by learners remain uncertain. This raises concerns whether the current incorporation of
technology in a blended learning environment is truly beneficial for learners or if learners experience learning gaps
during blended learning.

This article examined learners' utilization of technology in a blended environment after the outbreak of COVID-
19. It evaluated how the use of technological devices in a blended environment influences learners' performance,
experiences, and involvement in learning activities.

2. Literature Review

Various online educational technologies were used during the COVID-19 pandemic in schools to ensure
continued education through a blended learning system. The implementation of blended learning during the
COVID-19 lockdown played a key role in maintaining teaching and learning when learners could not physically
attend school. Affordable and accessible educational technologies were employed by many institutions so that
learners from all socio-economic backgrounds were accommodated (Bordoloi et al., 2021). This review examined
literature on how learners utilized blended learning after the COVID-19 pandemic. Understanding learners’ use of
different learning technologies is crucial for the successful integration of blended learning.

A study by Pregoner and Baguio (2024) investigated the readiness and learning styles of senior high school
learners in the Philippines who learned English using the blended learning model after COVID-19. The study found
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that these learners demonstrated high proficiency in peer collaboration, analytical, and critical thinking skills during
blended lessons. They were able to follow lessons while applying problem-solving practices to deal with English-
related challenges, which made them favor blended learning methods. Pregoner and Baguio (2024 also noted that
these learners were ready to learn English through blended approaches because of their good computer literacy and
ability to learn autonomously. They recommended that schools develop motivation strategies to encourage learners
to utilize various blended learning methods for learning English.

Another study by Jasmin and Ongcoy (2024) explored the experiences and perceptions of learners who used
blended learning to learn mathematics after its implementation post-COVID-19. The researchers asserted that
blended teaching methods can improve learner performance, communication skills, participation, and personal
learning. Through blended learning, learners can develop the skills required for the 21st century, including
teamwork and self-directed learning. However, schools must build strong relationships with families to ensure the
benefits of blended learning are sustainable and that learners receive the necessary support from home (Baloran,
2020; Jasmin & Ongcoy, 2024; Olugbade & Olurinola, 2021).

Jasmin and Ongcoy (2024) suggested that teachers incorporate instructional methods that promote learner-
driven knowledge sharing and peer collaboration within a blended learning environment. Learners should develop
a sense of belonging through knowledge sharing and receiving support from teachers and classmates. The authors
emphasised the importance of fostering genuine relationships between teachers and learners to ensure effective
blended learning implementation.

A study by Dei (2024) on higher education institutions in Ghana during and after the pandemic, it was found
that the crisis significantly affected the country’s education system. Despite this, higher education institutions
successfully integrated digital systems and created training programmes for students and lecturers to continue
teaching and learning. When lockdown was imposed, learners and teachers used blended learning to maintain
communication and instruction regardless of physical location (Almahasees et al., 2021; Laili & Nashir, 2020;
Rifiyanti, 2020). However, many scholars pointed out challenges such as unreliable internet, limited digital literacy,
and a lack of digital resources, which hindered the successtul deployment of blended learning (Adnan & Anwar,
2020; Al-Alami, Adwan, & Alsous, 2022; Maphalala, Khumalo, & Khumalo, 2021; Mpungose, 2021; Naidoo, 2020).

Dei (2024) suggested that policymakers, institutions, and stakeholders in education should collaborate to
develop and implement blended learning systems that supplement traditional teaching methods, enhancing overall
teaching and learning practices. Teachers and learners need training on using LMS platforms like Moodle and
Blackboard, as well as applications like Google Meet and Zoom (Dei, 20245 Ni, 2020; Sobaih, Salem, Hasanein, &
Elnasr, 2021).

Ratten (2023) studied how educational approaches in management courses changed after COVID-19. The
research found that learners used virtual applications such as Google Classroom to learn through videos and
simulations. They also relied on social networks and platforms like YouTube for additional learning. These online
education platforms allowed them to communicate in a virtual environment by posting videos, queries, and
comments (De Jager, Rwodzi, & Mpofu, 2020; Okebukola et al., 2020). After the pandemic, learners also used games
to make learning more exciting while studying at home. The use of games enabled them to gain knowledge in an
entertaining and instructive manner while fostering peer learning (Ratten, 2023). The study recommended that
variations caused by COVID-19 to management courses be closely examined, considering before, during, and after
the pandemic, to gain an understanding of how these courses have been influenced by COVID-19.

Matsiliza (2024) investigated learners' adaptability to blended learning in South Africa since COVID-19 and
revealed that learners rely significantly on remote learning and Artificial Intelligence to complete their academic
tasks. They occasionally use electronic mail and their smartphones to contact their teachers and peers (Matsiliza,
2024; Okebukola et al., 2020). Learners can take an online test given by their teachers at a specified time to complete
within a certain time frame. This is made possible by the participatory nature of synchronous learning, which allows
for quick interactions between learners and teachers, establishing a sense of community and reducing the perceived
distance between them (He & Zhao, 2020; Matsiliza, 2024; Tinungki & Nurwahyu, 2020). Synchronous learning
enables learners to respond to their teachers’ recommendations remotely through LMSs. Matsiliza's (2024) study
recommended that learners receive training on a blended learning approach to address learning challenges and, as
a result, develop ways to improve their grasp of content and their skills in using various LMSs (Matsiliza, 2024).

Research by Mali and Lim (2021) on learners’ perceptions of blended learning after COVID-19, the study
showed that learners found blended learning convenient, as it allowed them to rewatch recorded lessons to improve
their understanding of the subject. However, results also revealed that learner motivation decreased due to limited
contact with teachers and a lack of learner support during blended learning. Participants in Mali and Lim (2021)
study also indicated that blended learning oftered minimal opportunities for group work, which made them prefer
traditional face-to-face learning over blended methods. Learners also noted that they missed the social aspects of
blended learning, like learner-learner engagement, learner-teacher connection, and the limited opportunities to
probe for additional information (Mali & Lim, 2021; Mpungose, 2021). The study recommended that educational
institutions reconsider resource allocation by investing in blended learning infrastructure to improve learners'
experiences and optimize the utilization of learning technologies even outside the classroom (Mali & Lim, 2021).

Bordoloi et al. (2021) explored how students in Indian colleges and universities perceived blended learning
during the COVID-19 epidemic. The study showed that after the onset of COVID-19, higher education lecturers
began to use educational tools such as IFacebook Live classes, Skype seminars, personal blogs, audiovisual programs,
and Zoom meetings, which provided significant relief to students. Most respondents believed that blended learning
would be the optimal approach for future Indian education (Bordoloi et al., 2021; Saboowala & Manghirmalani-
Mishra, 2020). The study found that not all learners could reliably access fully online or synchronous resources due
to poor internet connectivity; therefore, asynchronous learning methods could offer learners flexible and suitable
learning prospects (Bordoloi et al., 2021). Additionally, electricity shortages were reported as another barrier to
effective blended learning. The study recommended that the central government of India implement major policy
changes to address the issues and ensure that education reaches underprivileged learners despite the obstacles
(Bordoloi et al., 2021).
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Similar results were reported by Quansah and Essiam (2021), who investigated the acceptance of Moodle LMS
as an e-learning platform by students at the University of Education in Winneba. These researchers noted that poor
internet access caused delays in teachers’ feedback. Evaluating learners using Moodle was also difficult because
learners’ true performance could be masked by cheating, which Moodle could not prevent (Aliyyah et al., 2020;
Quansah & Essiam, 2021). Despite these challenges, students found Moodle convenient and easy to use, as it allowed
them to repeatedly review lessons, study at their own pace, easily find educational resources, and submit
assignments (Quansah & Essiam, 2021). The study suggested that the Ministry of Education establish agreements
with telecom companies to improve internet speed, capacity, and affordability, to enable students across Ghana to
access Moodle from anywhere. Teachers should also focus on providing prompt feedback on learner progress
(Quansah & Essiam, 2021).

A study by Sobaih et al. (2021) investigated learners’ educational experiences with Microsoft Teams compared
to social networking sites (SNSs) in Egyptian public institutions. Results revealed that both MS Teams and SNSs
helped learners access information and educational resources, positively impacting their analytical skills and
knowledge development. However, learners reported limited teacher and peer support, as well as low engagement
in MS Teams-based activities (Sobaih et al., 2021). They also complained about inadequate evaluation and feedback
when SNSs were used. The study recommended that educational officials develop plans for online and blended
learning. Since many educational institutions in developing countries face infrastructure challenges and lack digital
LMSs, adopting low-cost communication platforms is crucial. Adequate training and seminars should be provided
for teachers and learners on how to effectively use LMSs like MS Teams to maximize support and participation.

From the literature review, it is evident that secondary school learners value the use of technology for blended
learning. They continue to use technology to learn through both synchronous and asynchronous methods. The
literature revealed that blended learning improves learner-teacher and peer communication. However, challenges
such as load shedding, digital divide, unreliable internet, and lack of technical skills make it difficult for learners to
adopt blended learning. The review emphasised the importance of providing learner support during the
implementation of blended learning.

3. Methodology

This quantitative research gathered data from 334 secondary school learners selected through simple random
sampling. The sample was drawn from five selected secondary schools in the Tshwane West district in Gauteng
province, South Africa. Only learners who were in grades 11 and 12 during data collection, who learned using
blended systems after the inception of COVID-19, met the inclusion criteria and were sampled as study participants.
These learners were already in secondary schools at the start of COVID-19 and have since adopted a blended
learning approach.

Learners from grade 10 and below were not considered for this study because they witnessed the effects of
COVID-19 at a primary school level and may not have provided valuable insights on secondary school-level blended
learning in the post-COVID-19 era. The total sample for each school was calculated based on the number of grades
11 and 12 learners. The margin of error method was applied to determine the sample size for each school (Kotrlik
& Higgins, 2001; Van Haute, 2021).

The use of the simple random sampling technique minimized the researcher’s bias, giving all eligible learners
an equal opportunity of being sampled (Adeoye, 2023; Sharma, 2017). It also allowed for generalisability of findings
by ensuring that the sample size represents the population (Adeoye, 2023).

Data collection was carried out using a structured questionnaire, which facilitated easy access and collection of
responses from the 834 learners (Aithal & Aithal, 2020; Schrepp & Thomaschewski, 2019; Taherdoost, 2022).
Participants responded to the questionnaire independently, encouraging honest responses (Taherdoost, 2022). The
standardised questionnaire allowed for comparison across responses and ensured high accuracy in data capturing
(Gulnoza & Niginabonu, 2022).

A 5-point Likert scale was used in the questionnaire, ranging from 1 (strongly disagree) to 5 (strongly agree),
to assess learners’ agreement levels regarding the use of technology for blended learning since the start of COVID-
19. A one-sample t-test was employed to determine whether there was significant disagreement, agreement, or
neither on the components listed in the questionnaire.

A statistical analysis was performed to analyze the collected data. Data analysis was conducted using Statistical
Package for the Social Sciences (SPSS) version 28. The database generated output tables and graphs that assisted
in creating the reporting table (Table 1).

The analysis followed a subjective grouping approach where related questionnaire elements were grouped to
present the findings. Statistical analysis enabled the researcher to draw meaningful conclusions, guided by the
CABLS framework, which considered two elements (learner & technology) among others.

4. Theoretical Framework

This study employed the Complex Adaptive Blended Learning Systems (CABLS) theoretical framework (Wang,
Han, & Yang, 2015) to gain profound insight into the dynamic, adaptive, and complex nature of blended learning.
The CABLS framework contains six elements: learner, teacher, learning support, technology, institution, and
content (Wang et al., 2015). These elements continuously interact with one another to sustain an effective blended
learning environment (Belghmi, Habiballah, & Belfakir, 20245 Wang et al., 2015).

Figure 1 presents the CABLS ecosystem and its six elements, which also depend on their respective subsystems.
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Figure 1. CABLS framework.
Source: The CABLS Framework by Wang et al. (2015).

In a blended learning atmosphere, learners transition from being passive to active participants through
interaction with various elements (Komiir, Sahin, & Okur, 2023; Yan, Feng, & Leong, 2023). Likewise, teachers'
roles shift from being narrators to becoming advisors, moderators, and facilitators as they adjust to different
teaching styles suited for blended learning (Bordoloi et al., 2021; Paudel, 2021; Yan et al., 2023). Technology also
transforms how education is delivered by enabling both synchronous and asynchronous learning (Yan et al., 2023).
Additionally, blended learning provides learners with extensive and engaging content (Komiir et al., 2023; Ntim,
Opoku-Manu, & Kwarteng, 2021).

Learners also require support systems to help them develop essential skills such as time management and
technology use for operating various technologies and online platforms within a blended space (Katsaris,
Logothetis, Katsios, & Vidakis, 2022; Khan, 2022). Institutions must support both teachers and learners by
developing policies, providing resources, and implementing a comprehensive blended learning plan (Yan et al,
2023).

'I)‘he "learner" is the central element of the CABLS framework, indicating the crucial role learners play in
blended learning (Ntim et al., 2021). This learner element is encircled by five components that facilitate learning in
a blended environment (Ntim et al., 2021). Although the CABLS framework presents six elements, this study
tocused only on two: the learner and technology, to meet the research aim. The study took into account that
successful blended learning primarily depends on learners” willingness and ability to adopt the technology-guided
instruction.

In this study, the CABLS framework focuses on learners' social collaboration, real-world engagement,
technological adaptability, motivation, and participation in practical blended activities. In a blended learning setting,
learners assume new roles, evolving into researchers, practitioners, and collaborators (Becher, 2023). They are
encouraged to integrate technology to make learning more interesting, collaborate with peers on learning materials,
and develop creative thinking skills (Yan et al., 2023).

The CABLS framework is distinct because of the active interaction and interdependence among its elements
(Komiir et al., 2023). A study by McGee and Poojary (2020) explored how the elements dynamically relate,
highlighting that the framework provides a guide for a complex, co-evolving, and learner-centred teaching and
learning process. This framework presents learners with optimistic learning experiences through its adaptable
structure that accommodates changes within a blended environment (McGee & Poojary, 2020). It can also direct
stakeholders in educational settings towards a positive adoption of a solid blended learning approach (McGee &
Poojary, 2020).

For schools planning to implement blended learning courses, the CABLS framework is significant because it
displays the interconnectedness of various blended learning elements (Manaig, Yazon, Tesoro, Buama, & Sapin,
2024). Therefore, following the CABLS framework in this study was necessary to understand how learners work
with technology to learn effectively in a dynamic blended environment.

5. Results

The analysis of learners’ technology use during blended learning was based on fourteen questionnaire items.
Overall, learners’ usage of technology was high for most components (12), with a mean score exceeding 3.91.
However, one item had the lowest mean score of 2.26, indicating significant disagreement, while another item scored
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3.39, revealing neither significant agreement nor disagreement. A subjective grouping strategy was used to present
the results, grouping related questionnaire components. The findings are presented in Figure 2 and Table 1.

Improve my learning capabilities by using audio-visual... ————— 434
Make decisions regarding the location, time, andthe... ——— 4.31
Receive immediate support from my teachers and... —_ 4.26
Discuss study resources with my fellow learners from.. ——————— 427
Take part in peer group conversations regarding...  —— 4.30
Guide my learning using the online learning resources... GGG  3;
Frequently enquire about my schoolwork from my.. I 3
Interact effectively with my teachers. I g
Do research to find additional study material from the... T g
Receive instant feedback on my online submitted... N 5 g7
Submit my written assignments online. I ;oo
Write online exams from home.  p————
Obtain study resources that my teachers send online... T 37
View learning resources online wherever | am and... ——

Disagreement Agreement

Figure 2. Learners’ agreement levels on the use of blended learning.
Table 1 presents the mean scores and standard deviations for the questionnaire items.

Table 1. Learners’ use of technology for blended learning.

Standard
Through technology, I can... n Mean . t df -value
& gy, deviation P
1 V}eW learning resources online wherever I am and whenever I 334 4.40 0.747 34.138 333 <0.001
desire to.
2 Obtain study resources that my teachers send online to prepare 334 4.7 0.654 38.431 333 <0.001
for synchronous lessons in advance.
3 Write online exams from home 384 2.26 1.215 -11.166 333 <0.001
4 Submit my written assighments online 334 3.39 1.344 5.383 333 | <0.001
5 Receive instant feedback on my online-submitted assignments 334 3.91 1.149 14.489 333 <0.001
from my teachers.
6 Do research to ﬁnd additional study materials from Fhe internet 334 4.98 0.788 29.589 333 <0.001
to add to the learning resources that my teachers provide to me.
7 Interact effectively with my teachers 3384 3.98 0.995 17.924 338 <0.001
8 Irequently enquire about my schoolwork from my teachers 334 4.81 0.766 31.269 333 <0.001
9 Guide my learning using the online learning resources provided 334 4.38 0.698 34.898 333 <0.001
by my teachers.
10 Take part in peer group conversations regarding schoolwork 3384 4.30 0.793 29.860 338 <0.001
11 Dlscuss study resources with my fellow learners from various 334 4.97 0.752 30.933 333 <0.001
physical spaces
12 Becelve 1mmed1ate support from my teachers and peers without 334 4.96 0.795 28.985 333 <0.001
having to wait for lessons.
K - - - . -
13 Ma e dgcmons regarding the location, time, and the method in 334 4.1 0.673 35.446 333 <0.001
which I will complete my schoolwork.
4 4 i iliti 1 10-vi
;esgiﬁgzw my learning capabilities by using audio-visual study 334 4.94 0.780 31.344: 333 <0.001

As previously mentioned, subjective groups were used to display the results. Five subjective groups have been
identified: peer interaction, access to online learning resources, instructor access, and the use of technology to guide
learning. These subcategories were considered to understand how learners practice with technology in a blended
learning setting. The next section discusses these subgroups.

5.1. Learners’ Interaction with Peers

The findings indicate that the three questionnaire items grouped under this characteristic have a high level of
agreement. Eighty-six percent (86%) of respondents concurred that they discuss coursework with other learners in
small groups using technology. Most respondents (85.4%) agreed that they exchange study materials with their
peers even when they are not in the same geographic location. Additionally, other respondents (85.2%) agreed that
they receive prompt feedback from instructors and peers rather than waiting for the lesson. The findings show that
in a blended learning setting, learners connect with each other through technology. Technology helps them
communicate more effectively. Using various online platforms, learners collaborate in a virtual classroom to work
on learning resources provided by teachers. Technology also enables peers to provide quick feedback on information
they need support with.
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5.2. Learners’ Communication with Teachers

To determine learners’ access to teachers during blended learning, two questionnaire components were
combined and discussed. The analysis indicates significant agreement that learners use technology to communicate
effectively with their teachers and frequently inquire about their schoolwork from teachers by asking content-
related questions when needed. The participants (79.5%) stated that technology improves their interaction with
teachers. These results highlight that learner-teacher collaboration has improved since learners often reach out to
teachers for assistance. Learners needing clarification on online material can contact their teachers anytime and
schedule private after-class sessions to discuss unclear topics. This eliminates the need to wait for live lessons to
engage with teachers.

5.8. Learners’ Exposure to Online Study Resources

The results indicate significant agreement that learners use technology to access online learning resources at
any time and place; obtain learning resources sent by teachers to prepare for synchronous lessons; improve their
learning capabilities with audio-visual resources; and search for additional online resources to supplement what
teachers provide. Most participants (88%) acknowledged that using technology enables them to access and work
asynchronously with online materials regardless of location and without being constrained by a fixed schedule.
According to the results, 87.4% of the participants confirmed that their instructors used technology to send them
learning materials to prepare for virtual lessons. Other respondents (86.8%) indicated that they used audio-visual
content to enhance their blended learning experience. The findings suggest that learners can access and complete
their schoolwork from any location with an internet connection and a compatible device.

5.4. Learners’ Use of Technology for Online Assessment

The results show significant agreement that technology helps learners receive instant feedback on online
assignments submitted to their teachers. However, there is significant disagreement that learners can take online
exams from home. The results also indicate neither significant agreement nor disagreement that learners use
technology to submit written assignments online from home. Although 74.2% of participants reported that
technology helped them receive immediate feedback on their online submissions, 54.8% disagreed that they wrote
online assessments outside a physical school environment. The findings indicate that learners appreciate technology
for providing convenient feedback on written work. However, they also reported ongoing challenges with online
assessments. Some learners lack the necessary technology skills to take online tests, which forces them to rely on
in-person examinations administered in a classroom setting.

5.5. Learners” Technology Use to Drive Learning

The results highlight significant agreement that technology helps learners make decisions regarding the
location, time, and methods used to complete schoolwork, and that they use online materials to direct their learning.
Most participants (86.2%) agree that technology use influences their choice of place and learning schedules that
they set to complete their schoolwork. Some participants (86.6%) agree that they use online materials received
through technology to drive their learning. The analysis reveals that learners successfully manage their learning
in a blended environment using technology. Online learning materials are downloaded and viewed at any time.
Learners make use of various learning technologies to develop convenient learning schedules that enable them to
meet deadlines. With the blended learning strategy, learners learn from anywhere and do not need to travel to
classes frequently.

6. Discussion of Findings

The findings demonstrate that, following the Covid-19 outbreak, secondary school learners engage with their
peers through technology during blended learning. The use of technology results in an improvement in their
communication levels with other learners. These results are corroborated by the results of Prihandoko (2022), who
discovered that amid the COVID-19 pandemic, learners' usage of technology contributed to increased levels of peer
collaboration, which in turn promotes effective learning. Phutela and Dwivedi (2019) discovered that during
blended learning, learners shared their knowledge and experiences with their classmates while interacting with
technology.

Research by Leung, Hui, Luk, Chiu, and Ho (2023) revealed that learners used multiple educational technologies
to connect and share ideas continuously with other learners during the COVID-19 crisis. Learners interacted with
one another through asynchronous internet meetings and discussion boards (Tu & Luong, 2021). Similar findings
were recorded by Latif, Hussain, Saeed, Qureshi, and Magsood (2019), who noted that after the introduction of
COVID-19, most social networking platforms were used by learners to share notes and other learning resources
across various subjects.

A study by Ratten (2023) also exposed that learners adopted new learning methods and formulated learning
groups on social networks to support peer education. In another study, Bouklikha (2023) reported that learners
connected with friends via FFacebook group chats where they discussed study material. Another research by Cahyani
et al. (2025) found that technology in a blended environment inspires learners to exchange ideas and debate
educational topics, which helps them develop teamwork skills. This demonstrates that learners in a blended setting
embrace the role of collaborators as they interact with various factors.

The current study’s results indicate that technology use in a blended environment increased learners’
opportunities to access their teachers. These findings are supported by Adnan and Anwar (2020) study, which found
that learners frequently used technology to contact their teachers even outside the classroom. Dei (2024) and Khan
(2022) also found that technology enables learners to reach their teachers from different locations when they need
additional assistance on specific topics. Learners seek support with study materials and receive timely advice while
maintaining contact with their teachers (Adnan & Anwar, 2020; Quansah & Essiam, 2021; Tinungki & Nurwahyu,
2020).
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Technology has helped facilitate regular communication between learners and teachers, reducing the reliance
on live lessons for assistance. In a study by Almahasees et al. (2021), participants reported being satisfied with the
enhanced learner-teacher contact during blended learning. Naidoo (2020) uncovered that learners received prompt
intervention on challenging topics from their teachers. Similarly, Sobaih et al. (2021) observed that learners and
teachers created simulated classrooms where learners interacted with teachers as they would in a traditional
classroom.

Another study by Yuhanna, Alexander, and Kachik (2020) found that learners requested support materials from
teachers and communicated through various LMS platforms. Other studies reported that learners used LMSs like
MS Teams and Moodle to foster collaborative environments with their teachers (Bsharat & Behak, 2020; Poston,
Apostel, & Richardson, 2020; Quansah & Essiam, 2021). However, Adnan and Anwar (2020) study highlighted that
unreliable internet connections during the COVID-19 crisis led to ineftective learner-teacher interaction.

The current findings indicate that learners access online resources from anywhere through technology. Online
learning materials are uploaded for asynchronous learning, and learners use technology to prepare beforehand for
virtual lessons, helping them master content more quickly during real-time sessions. This assisted learners in
grasping the content more rapidly during real-time instruction.

Learners also search for additional educational resources online, aligning with Cummings (2022), who found
that learners seek helpful internet materials to augment what their teachers provide. They save these materials on
electronic devices to access them during revision. Several studies support these findings, highlighting that learners
appreciate the opportunity to learn through asynchronous methods using various online resources (Sobaih et al.,
2021; Stein & Graham, 2019; Syaugqie, 2021; Yates, Starkey, Egerton, & Flueggen, 2021).

In a study by Laili and Nashir (2020), participants reported using technology to access online resources, which
saved them time from regular visits to schools. Similarly, Almahasees et al. (2021) revealed that electronic devices
provided learners with unrestricted access to learning resources during asynchronous learning. Other researchers
also found that, after Covid-19, learners downloaded recordings of missed live lessons and engaged with them,
despite the challenges related to the digital divide (Bordoloi et al., 2021; Tu & Luong, 2021; Yani, 2021).

Learners also received academic support from teachers, who shared different links to a variety of learning
resources via group chats (Quansah & Essiam, 2021). The results of the current research are supported by studies
showing that after COVID-19, learners used a variety of digital platforms like Google Classrooms, YouTube, and
Zoom to obtain online learning resources (Mohd Tahir et al., 2022; Ratten, 2023; Tarteer, Badah, & Khlaif, 2022;
Yates et al.,, 2021). Learners then developed ways to work independently on these resources through self-paced
learning.

However, the findings of the current study also show that learners face challenges with online assessments.
They find it difficult to participate in real-time online examinations despite having the skills to use online platforms
for submitting work. These findings support those of Aliyyah et al. (2020), who found that after the introduction of
COVID-19, learners experienced difficulties with online assessments.

Sobaih et al. (2021) revealed that learners often lacked experience and skills in online real-time evaluation and
grading. According to their study, the most challenging aspect of blended learning was completing formal online
tests and assignments from home, as learners were accustomed to physical examinations administered in face-to-
tace classrooms. Mirza (2021) also found that learners taking online assessments during blended learning were
sometimes interrupted by unreliable internet connections and power cuts, which prevented them from finishing the
examinations before the stipulated time ended. Similarly, Yi (2021) discovered that online assessment portals
sometimes shut down unexpectedly during examinations, which left learners with no alternative testing options.

The current study further highlights that learners navigate their learning paths using technology. They
complete their schoolwork while managing other duties. Learners develop study plans and submission targets
aligned with deadlines set by their teachers. They have control over their learning, which allows them to decide
where, when, and how to learn. These findings support other researchers’” results, who also reported that during
blended learning, learners interact with educational resources at their convenience and organise their learning
schedules to fit their daily routines. They also attend real-time lessons from any location using various LMSs
(Kristanto, Mustaji, & Mariono, 2017; Stein & Graham, 2019).

A study conducted by Yates et al. (2021) similarly reported that learners valued the adaptability of blended
learning because they could use technology to complete their schoolwork at times and places that suited them. Laili
and Nashir (2020) noted that during the Covid-19 pandemic, when traveling to schools was prohibited, learners
relied on their mobile devices and the internet to learn from anywhere. Additionally, Rifiyanti (2020) observed that
learners used technology to learn and discussed online resources with teachers and peers according to their plans.

7. Conclusion and Recommendations

This study concludes that secondary school learners utilized technology for blended learning following the
outbreak of Covid-19. They used technology for various purposes, such as staying in touch with peers, reaching out
to teachers at any time, even outside scheduled class hours, seeking help, and receiving prompt feedback. Learners
also used technology to research and access online resources from any place. Through technology, learners select
their learning times, which improves their ability to learn independently.

However, secondary school learners also experience challenges related to the implementation of blended
learning. These include unreliable internet connections, limited technological skills, and inadequate technology
infrastructure. Due to erratic connections, unavailability of necessary devices, and unfamiliarity with various
learning management systems and online assessment platforms, learners find it challenging to manage online tests.
They struggle particularly with online evaluation outside the classroom. The following recommendations are
proposed:

e Secondary schools should develop an ICT strategy to support blended learning.
e Learners should receive coaching on how to use various learning management systems for online assessments.

e The Gauteng Department of Education should revise its budget to invest in technological infrastructure to
address resource shortages.
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