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ABSTRACT

In the period of the post-COVID-19 pandemic, innovative lecturers have continued using hybrid
learning strategies. This study investigated university students’ satisfaction with hybrid learning in
a country plagued by intermittent power outages and connectivity. Giray's (2021) e-learning
satisfaction framework guided the study. One hundred and ninety-four (194) students responded
to an online survey. Structural equation modelling analyses revealed that student autonomy and
lecturer support positively correlated with hybrid learning satisfaction, while student interaction and
collaboration did not. Second-order structural modelling indicated that lecturer support was the
most important predictor of the overall hybrid learning experience in diminishing order, followed by
hybrid learning satisfaction, student autonomy and student interaction and collaboration. Gender
moderated student collaboration and interaction, student autonomy, and hybrid learning
satisfaction returned means for males greater than those of females. The results could inform e-
learning practitioners on designing effective hybrid learning environments in infrastructure
constrained environments where there are unreliable connectivity issues and power outages, to
enhance student satisfaction and success.

Keywords: hybrid learning satisfaction; hybrid learning; lecturer support; student autonomy; face-
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INTRODUCTION

Hybrid learning was popularised during the COVID-19 pandemic (Gagnon et al., 2020; Handle-
Pfeiffer et al., 2022; Haningsih & Rohmi, 2022). Post-pandemic, many institutions of higher learning
continued with this newfound teaching approach (Mistretta, 2024), including universities in
developing countries where students’ poor socioeconomic backgrounds, erratic power supplies,
expensive data, inadequate lecturer support and Internet access pose challenges (Dube, 2020;
Bubou & Job, 2021; Mphuthi & Tshelane, 2022) to hybrid learning. The accomplishment of hybrid
learning will rest on resolving the lack of faculty support to the students, technological, connectivity,
technical, motivational, instructional, and pedagogical challenges (Abedi & Ackah-Jnr, 2023;
Detyna et al., 2023; Greyling & Wolhuter, 2023; Mistretta, 2024).

Hybrid learning simultaneously combines distance(remote) and on-campus learning(onsite) for two
groups of students in the same class (Bell et al., 2014; Ladd, 2020; Raes, 2022). The lecturer will
be in class with the onsite students and use technology to communicate with the remote online
students. Raes (2022) found no difference in content understanding between remote and onsite
students, provided the lecturers are technologically and pedagogically competent (Cevikbas &
Kaiser, 2023; Detyna et al., 2023; Torrisi-Steele, 2023). Nevertheless, in developing countries,
lecturers may lack technological and pedagogical skills (Gyawali & Mehndroo, 2024), and those
without professional teaching qualifications may be less effective in their content delivery
(Burroughs et al., 2019; Ndebele, 2022). However, the shortcomings of the lecturers in this regard
can be addressed when instructional designers provide lecturers with support and training to assist
them in attaining effective pedagogical strategies and technological skills in hybrid learning
environments (lkebuchi, 2023; Nebrida & Bangud, 2022; Mucundanyi & Woodley, 2021; Torrisi-
Steele, 2023). It is worth noting that lecturers hardly consult instructional designers (Beirne &
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Romanoski, 2018), leading to ill-informed pedagogical decisions that affect student academic
achievement and contentment with hybrid learning.

This study investigated how lecturer support, student autonomy, student interaction and
collaboration correlated with students’ satisfaction and overall hybrid learning experiences at a
South African university in a country beset by infrastructural challenges such as unreliable
connectivity and power outages. The university in Johannesburg serves a diverse student body,
including many from disadvantaged backgrounds, with a significant number being black.

The study is significant because student satisfaction fosters enhanced student engagement with
content, boosting motivation levels, leading to student success (Bowden et al., 2021; Martin &
Bolliger, 2022; Perfetto, 2019; Wut et al., 2022), which is key in public South African universities
where graduation levels are appalling (Ramrathan, 2013; Saidi, 2020). In addition, there is a dearth
of literature on student satisfaction with hybrid learning, specifically in developed countries
(Radwan, 2023). Further similar studies have concentrated on hybrid learning satisfaction, but this
study went further by ranking the contributions of predictors, including hybrid learning satisfaction,
to hybrid learning. With the increasing internet penetration rate in Africa (Mphuthi &Tshelane,
2022), hybrid learning has become an enabler for equity and equality in education (Ikebuchi, 2023).
Against the aforementioned background, the following research questions were formulated:

1. How does university students’ satisfaction with hybrid learning relate to lecturer support,
student autonomy, and student interaction and collaboration?

2. What proportion of the explained variance in the overall hybrid learning experience is
contributed by lecturer support, student autonomy, hybrid learning satisfaction, and student
interaction and collaboration?

LITERATURE REVIEW

Hybrid learning fosters student engagement (Linder,2017), which is associated with student-
centred pedagogies that the students prefer rather than traditional approaches (Martin & Bolliger,
2022). Student satisfaction is the student’s contentment with the instructor, peer, course, and
organisational-related attributes (Martin & Bolliger, 2022). Student satisfaction results in positive
educational experiences leading to student motivation and engagement (Chan, 2023; Dastidar,
2021; Hasanah, 2022; Linder, 2017) and hence improved student success (Bowden et al., 2021;
Chen & Chiou, 2014; Hews et al., 2022; Reeve & Jang, 2022; Raes, 2022; Wang, 2021). According
to several authors (Bubou & Job, 2021; Ikebuchi, 2023; Meeprom & Fakfare, 2023; Raes, 2022;
Torrisi-Steele, 2023), hybrid learning benefits such as flexibility and different learning style
accommodations correlate positively with student satisfaction, but lecturers have to be creative in
their lecture designs to cater for both the students in the physical and virtual settings and the
students’ differing learning styles (Torrisi-Steele, 2023). Further, hybrid learning provides students
with digital literacy skills, self-regulatory learning skills, and the 4Cs of 21st-century skills, as
highlighted by Mistretta (2024).

Lecturer Support (LS)

The elements of lecturer support include infrastructure, organisational, instructional and technical
support, and providing these leads to student satisfaction (Martin & Bolliger,2022). Several authors
(Martin & Bolliger, 2022; Meeprom & Fakfare, 2023; Gray, 2021; Taghizadeh & Hajhosseini, 2021;
Linder, 2017) posited that student support (online or onsite) is an antecedent of satisfaction in
hybrid learning environments. According to Ikebuchi (2023) and Mucundanyi & Woodley (2021),
pedagogy and course design are important elements of hybrid learning that will address equity,
diversity, and inclusion challenges in hybrid learning. Online students may feel alienated from their
peers and lecturers, particularly if lecturers lack the pedagogical skills to design engaging lectures,
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leading to dissatisfaction with hybrid learning (Athens, 2023; Beatty, 2019; Raes, 2022; Wut et al.,
2022). For instance, distance (remote) students may feel excluded when they encounter technical
difficulties without lecturer support (Detyna et al., 2023; Huang et al., 2017) and simultaneously, in-
person students may also feel excluded when the lecturer spends time, solving online technical
problems (Raes et al., 2020). Subsequently, technical problems, lecturer unreadiness and a lack
of social presence will lead to dissatisfaction and frustrations, especially for remote students
(Cevikbas & Kaiser, 2023; Detyna et al., 2023; Nebrida & Bangud, 2022). However, in some
developing countries, maintaining the social presence of the lecturer can be constrained by the
availability of technology (Detyna et al., 2023). Further, for effective lecturer support, lecturers need
to be proficient in using pedagogies and technologies that foster communication (use of
announcements and emails), collaboration (use of forums, discussion boards and wikis, and
interactive learning experiences (web conferencing) for students in both physical and virtual
settings to effectively enhance engagement and support their students (Torrisi-Steele, 2023). For
instance, providing prompt feedback leads to enhanced learning experience and satisfaction (Zamri
et al., 2021) Nonetheless, because of the pressure to publish, lecturers will prioritise research
output ahead of time to support their students (Li & Yang, 2024). Further, decent lecturer-student
interaction leads to motivation (Taghizadeh & Hajhosseini, 2021). Richardson et al. (2017) posited
that the lecturer’s active engagement in an online learning environment was strongly linked with
student satisfaction and perceived learning. However, findings by Dastidar (2021) indicated that
“instructor support” was an insignificant predictor of student satisfaction.

Student Autonomy (SA)

Hybrid learning gives students autonomy (Perfetto, 2019; Pinto & Anderson, 2013; Mistretta, 2024).
Autonomy is when one acts out of their own volition (Reeve & Jang, 2006). Autonomy has also
been conceptualised as empowering students to take ownership of their learning (Abduramanova
et al., 2021). Specifically, remote learning promotes self-regulation and independence when
students learn independently (Linder, 2017; Singh et al., 2022). For instance, the anytime and
anywhere freedom to learn creates autonomy and self-regulation (Ikebuchi, 2023). Auer (2023)
reported that providing feedback by lecturers also resulted in autonomy and self-regulation. Martin
& Bolliger (2022) and Giray (2021) posited that autonomy predicted student satisfaction in hybrid
learning, among other factors such as course design and student and lecturer characteristics.
However, Dastidar (2021) reported that student autonomy was an insignificant predictor of student
satisfaction.

Student Interaction and Collaboration (SC)

Interactions are “reciprocal events” between students during the learning process (Wagner,1994,
p.8). Hussin et al. (2019) posited that student interaction drives knowledge construction and
sharing, leading to active learning and cultivating 21st-century skills like critical thinking. Mayer
(2023) reported a lack of personal connection between remote and onsite students; however, onsite
students had more affective engagement through personal interaction than remote students (Raes,
2022). For instance, the face-to-face interaction in onsite settings (student-to-student, lecturer-to-
student) created an impression of community and engagement (Gyawal & Mehndroo, 2024;
Mistretta, 2024) at the expense of remote students (Raes, 2022). Several authors (Alqurashi, 2017;
Conrad et, 2021; Dastidar, 2021; Giray, 2021; Hussin et al., 2019; She et al., 2021; Taghizadeh &
Hajhosseini, 2021) posited that student interaction and collaboration are antecedents of
satisfaction. However, in other studies, student-to-student interaction was perceived as less
important than lecturer-to-student and student-content interaction (Meeprom & Fakfare, 2023; Kyei-
Blankson et al., 2016).
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Overall Hybrid Learning Experience

Drawing from the above discussion, we conceptualise the overall hybrid learning experience as the
holistic experience (second-order factor) that embraces the environmental dimensions (lecturer
support, interaction, collaboration autonomy), the affective dimension (satisfaction) and other
dimensions, including course design and facilitation. The overall hybrid learning experience
provides an overarching understanding of hybrid learning by uniting the first-order factor, which
self-reported surveys will measure, and the overall hybrid learning will be measured indirectly by
employing the second-order confirmatory factor analysis. Figure 1 shows the relationship between
first-order factors (e.g., LS, SC, SA) and the overall hybrid learning experience.

PROPOSED RESEARCH MODEL AND HYPOTHESIS DEVELOPMENT

The student satisfaction with the e-learning model by Giray (2021) was used to frame this study. In
this model, the antecedents of hybrid learning satisfaction are student collaboration and interaction,
lecturer support, and student autonomy. Figure 1 shows the proposed predictor variables for
student hybrid learning satisfaction.

Lecturer Support

Student Hybrid Learning
Satisfaction

Student Interaction
and Collaboration

Overall Hybrid Learning Experience

Student Autonomy

Figure 1: The proposed research model for hybrid learning satisfaction
Student Collaboration and Interaction

In this context, student interaction and collaboration refer to the degree to which students engage
in peer-to-peer exchanges during hybrid learning.
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In developing economies such as Nigeria and South Africa, connectivity, erratic power cuts, and
technical glitches will render the virtual part of hybrid learning impossible, since remote students
would be periodically disconnected from the sessions (Bubou & Job, 2021; Greyling & Wolhuter,
2023; Motaung & Dube, 2020; Tobi et al., 2021), hence creating poor student learning experiences,
which may lead to dissatisfaction. For example, during web conferencing, the learning management
system would deactivate collaborative functionalities such as chat functionalities because of the
large number of students. In addition, because of a lack of pedagogical skills, lecturers would not
use breakout rooms, discussion boards, or wikis for student-to-student interactions, denying
students the opportunity to interact (de Lima et al., 2019).

Despite the recorded live sessions, students from disadvantaged backgrounds do not have the
connectivity or data to watch the recorded videos (Moonasamy & Naidoo, 2022). Nevertheless, the
students could still play or download the recordings at night during off-peak times when network
data is cheaper.

This leads to the hypotheses:

e Hola: There is no significant relationship between student interaction and collaboration and
student satisfaction during hybrid learning

e Holb: There is no significant relationship between student interaction and collaboration and
overall hybrid learning experience.

Lecturer Support

In this study, lecturer support is the instructional and technical assistance the lecturers provide to
their students during hybrid learning.

Li & Yang (2024) reported that lecturers prioritise research output, which leads to their promotion
rather than curriculum-based teaching, resulting in less time being invested in student support,
such as providing timely feedback. In South African universities, this is aggravated by the large
classes that the lecturers must teach (Matoti & Lenong, 2018). In addition, pedagogical and
technological shortcomings prevent lecturers from supporting the students more effectively
(Krishnan & Nagaratnam, 2023; Torrisi-Steele,2023). In addition, Chen et al. (2021) reported that
due to a lack of pedagogical skills and time, lecturers are underutilising learning analytics
embedded in the learning management systems to identify students who need help and enhance
learning outcomes. Lecturers hardly use student forums on the learning management systems for
student engagement; however, real-time online discussions and interactions such as chats and
emoijis during web conferencing provide rich learning experiences for onsite and remote students
(Doumanis et al., 2019). Using emojis and real-time chat during web conferencing supports social
and emotional well-being, leading to satisfaction with hybrid learning (Qi et al., 2023). Further, one
of the gains of online interaction is that shy students are free to express themselves online
compared to traditional spaces (Kim, 2014). However, some lecturers complement hybrid learning
by using WhatsApp groups, and together with tutors, they assist both groups (onsite and remote),
allowing the students to interact even in the event of power cutoffs.

This leads to the hypotheses:

e Ho2a: There is no significant relationship between lecturer support and student satisfaction
during hybrid learning.

e Hp 2b: There is no significant relationship between lecturer support and overall hybrid
learning experience.
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Student Autonomy

In this study, student autonomy refers to the degree of self-regulation and independent learning
students exhibited during hybrid learning.

Wut et al. (2022) and Linder (2017) posited that providing learning materials in different online
formats, such as video recordings, podcasts and relevant website links, stimulates the students to
explore and learn independently and sometimes at their own pace. In addition, the students have
the luxury of reviewing recorded videos multiple times as they deem fit to strengthen their
understanding (Almendingen et al., 2021; Hollister et al., 2022). Carmichael, Reid & Karpicke
(2018) reported that video access is strongly associated with student satisfaction. On the other
hand, technical issues present in hybrid classes curtail autonomous learning (Greyling & Wolhuter,
2023). In addition, a lack of connectivity and expensive data may compel remote students not to
join the hybrid classes (De Wet, 2014; Moonasamy & Naidoo, 2022). Further, students from
disadvantaged backgrounds may not have conducive study places at home (Mphuthi & Tshelane,
2022; Zimba et al., 2021). The provision of regular feedback supports student autonomy, and the
converse holds (Garcia-Jiménez et al., 2015). In short, student autonomy is curtailed by factors
such as, lecturers’ poor pedagogical skills, unstable connectivity, poor student self-regulation skills,
and socioeconomic factors discussed earlier as obstacles to hybrid learning, leading to
dissatisfaction.

This leads to the hypotheses:

e Hop3a: There is no significant relationship between student autonomy and student
satisfaction during hybrid learning.

e Ho 3b: There is no significant relationship between student autonomy and overall hybrid
learning experience.

Hybrid Learning Satisfaction

In this context, hybrid satisfaction is the degree to which the students were satisfied with the hybrid
learning experience.

Hybrid learning is associated with satisfaction and student success (Chan, 2023; Chen & Chiou,
2014). Hybrid learning provides flexibility and autonomy and caters for different learning styles
(Ikebuchi, 2023; Martin & Bolliger,2022; Torrisi-Steele, 2023). However, a lack of hybrid teaching
pedagogy (de Lima et al., 2019), a lack of feedback (Auer, 2023; Bubou & Job, 2021), a lack of
collaboration and interaction, erratic connectivity, and power outages (Bubou & Job, 2021; De Wet,
2014; Moonasamy & Naidoo, 2022) would result in poor learning environments, leading to bad
hybrid learning experiences. This leads to the hypothesis:

e Ho4: There is no significant relationship between hybrid learning satisfaction and overall
hybrid learning experience.

RESEARCH DESIGN

A cross-sectional correlational quantitative study design was employed. A cross-sectional
correlational study enables the researcher to find the relationships between predictor and
dependable variables.
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Instrument

The questionnaire was adopted from Giray's (2021) satisfaction with the online learning framework.
The Cronbach’s alpha measures of internal consistency ranged from 0.82 to 0.94, indicating strong
reliability (Tavakol & Dennick, 2011). In addition, measures of construct validity (Average Variance
Extracted (AVE) and Composite Reliability (CR)) values were above 0.5 and 0.7, respectively,
indicating good convergent validity (Hair et al., 2006). Lecturer support had eight items, hybrid
learning satisfaction and student Interaction and collaboration had six items, and student autonomy
had five items. The participants answered on a 5-point Likert scale ranging from “never” to “always”.
To ensure content validity, the questionnaire items were checked for wording. Statistical analyses
were used to determine the construct validity, and the analyses are depicted in the following
sections.

Data Collection

Purposive sampling was used to collect data from the students where their lecturers used hybrid
learning as a mode of delivery. Notably, not all lecturers used the hybrid mode of delivery. This
approach is not new since Natarezwa and Heng (2023) have successfully used purposeful
sampling in a correlational study. Data was collected using an online Google form. Tutors in
different faculties were provided with the Google form link to forward to the students in their
faculties.

Participants

Most of the students come from disadvantaged families. Data is also expensive to purchase, and
some students get financial assistance from the government, which may not be enough. The
participants were drawn from undergraduate and postgraduate students from the faculties of the
College of Business and Economics, Art, Design and Architecture, Education, Engineering, Health
Sciences, Humanities, Law, Sciences and Management, making a total population of 194. From
this population, 179(92,3%) students were undergraduates and 15(7,7%) were postgraduates.
Most of the students were Blacks (77,8%), and 64,4% were in the age group 18-21.

DATA ANALYSIS

Sample Size and Power Analysis

An a priori power analysis was conducted using G*Power 3.1.9. to determine the required sample
size for the multiple regression analysis. The following parameters were set: an alpha level of .05,
a desired power((1-B) of .80, a medium effect size (f2 = .15), and three predictors. The results
indicated that a minimum sample of N = 77 participants was required to detect a significant R?
deviation from zero. To ensure sufficient power, 194 participants participated in the study.

Exploratory Factor Analysis

We used SPSS version 29 to analyse the survey items and explore their unidimensional extent
using principal axis factoring with varimax method rotation with Kaiser normalisation. Four factors
were extracted for eigenvalues greater than 1. The resultant factor loadings exceeded the threshold
of 0.5, suggesting that items reliably measured the variable they intended to measure (Field, 2018).
Table 1 depicts the standardised regression weights of the items in each construct.
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Table 1: Standardised regression weights for all the constructs.

ITEMS LS SC SA HLS
1 0.683 0.780 0.556 0.848
2 0.651 0.685 0.678 0.912
3 0.716 0.686 0.721 0.943
4 0.744 0.830 0.716 0.916
5 0.685 0.755 0.733 0.932
6 0.682 0.652 0.855
7 0.655

8 0.731

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction

Sampling Adequacy

The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy for LS, SC, SA and HLS were equal
to 0.850,0.905, 0.795 and 0.905, respectively, and these values exceed the threshold of 0.7,
signifying meritorious sampling adequacy and plausibility of factor analysis (Kaiser, 1974). The
Bartlett’s test of sphericity was significant (p < 0.05), indicating that intercorrelations existed among
the variables, enabling the plausibility for factor analysis (Bartlett, 1954).

Reliability

Reliability measures the internal consistency of the items. The overall Cronbach’s Alpha was equal
to 0.921, which indicates good reliability (Tavakol & Dennick, 2011).

Multicollinearity
Multicollinearity exists if the constructs are highly related, and its absence leads to a parsimonious

model, which is desirable (Cohen & Swerdlik, 2005). The inter-construct correlations in Table 2
are less than 0.8, indicating the absence of multicollinearity in the data.

Table 2: Inter-construct correlation for all the constructs

LS SC SA HLS
LS 1
SC 0.365 1
SA 0.296 0.218 1
HLS 0.549 0.231 0.387 1

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction

Construct Validity

Construct validity measures what the questionnaire items intend to measure. Construct validity
comprises convergent and discriminant validity, where convergent validity measures the
relatedness of items in a construct and discriminant validity measures how distinct items across
constructs are (Field, 2018). In this study, the composite reliability for all the constructs (CR)
surpassed 0.7, and the average variance extracted (AVE) was approximately equal to 0.5(1dp) or
greater, indicating convergent validity (Hair et al., 2006). Discriminant validity was achieved since
correlations between the constructs are lower than the square roots of the AVEs (bolded values)
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as per Fornell and Larcker (1981) requirements. Table 3 displays the convergent and discriminant
validity measures.

Table 3: Composite reliability and AVE measures for all the constructs

CR AVE LS SC SA HLS
LS 0.881 0.482 0.694
SC 0.874 0.539 0.365 0.734
SA 0.813 0.468 0.296 0.218 0.684
HLS 0.963 0.813 0.549 0.231 0.387 0.902

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction.

Descriptive Statistics

The descriptive statistics shown below indicated that the students valued Student autonomy (SA)
the most because of its largest mean (4,16) followed by Lecturer support (3,72). Student
collaboration (SC) had the lowest mean (2,96), indicating a poor perception of the construct by the
students.

Construct Mean Std. Deviation
LS 3.72 .84

SC 2.96 .93

SA 4.160 .74

HLS 3.64 1.13

CONFIRMATORY FACTOR ANALYSIS (CFA)

CFA was undertaken to verify the measurement model using the AMOS version 29 software. Figure
2 below shows the confirmatory factor analysis model.

The indices that were used to determine model fit were the ratio of Chi-Square to degrees of
freedom (CMIN/df = 2.058), Incremental Fit Index (IFI =0.907), Comparative Fit Index (CFl =
0.9061), which were all greater than 0.90 except Tucker-Lewis Index (TLI = 0.8961), and the Root
Mean Square Error of Approximation (RMSEA = 0.074 ) was less than 0.08, indicating a
reasonable model (Hair et al., 2010; Hu & Bentler,1999). The model was then modified to improve
the model fitness by correlating measurement errors. However, some authors, such as Hermida
(2015) and Kang and Ahn (2021), discourage correlation of measurement errors because this may
cause model misspecification. Nevertheless, in this case, the items for LS, SC, SA and HLS are
conceptually similar since they all contribute to hybrid learning satisfaction; hence, it is reasonable
to expect their measurement errors to be correlated.
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Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
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Figure 3 shows the model after the correlation of measurement errors for modification indices
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Figure 3: The confirmatory factor analysis model after modification

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;

HLS = hybrid learning satisfaction
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The results of CFA confirmed that the measurement model had excellent fit indices [CMIN/df =
1,480 (which is between 1 and 3), RMSEA = 0,050, CFI =0,959, TLI =0,953, IFI =0,959 (Hair et al.,
2010; Hu & Bentler, 1999).

Structural Analysis

Structural equation modelling was then used to find the relationships among the variables,
LS, SC and SA and HLS. Figure 4 shows the structural analysis of the variables.

Figure 4: The structural analysis among the variables.

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction

The structural analysis results indicated that Lecturer support (LS) and Student autonomy (SA)
were significant predictors of hybrid learning satisfaction. Student collaboration (SC) did not
influence Hybrid learning satisfaction. Table 4 shows the results of structural analysis.

Table 4: The structural analysis of the constructs

Hypothesis| Path Estimate|P RESULT
Ho2a HLSx |<---| LSx | 0.529 e Rejected
Hola HLSx |<---| SCx | -0.027 | 0.708 Supported
Ho3a HLSx |<---| SAx | 0.234 | 0.002 Rejected

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction
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Hypotheses H02a and HO3a were rejected, indicating that Student autonomy and Lecturer support
were important elements of student satisfaction during hybrid learning. Student interaction and
collaboration did not positively correlate with hybrid learning satisfaction since the null hypothesis
(HO1a) was supported. The explained variance of hybrid learning satisfaction was a paltry 40.5%,
indicating the absence of other factors that contribute to hybrid learning satisfaction, such as course
design and lecture characteristics.

Second Order Confirmatory Factor Analysis (CFA)

In Table 3, the CR and AVE values are shown as = 0.7 and =0.5, respectively, suggesting another
latent factor that can account for these variables. Second-order structural equation modelling was
employed to determine the Overall hybrid learning experience latent factor. Figure 5 depicts the
pictorial analysis.

Figure 5: The second-order CFA model

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction

Table 5 shows the path analysis of the variables.

The explained variance of hybrid learning is 40.65 %. The null hypotheses HO2b, HO4b, HO3b and
HO1b were rejected, indicating that LSx, HLSx, SAx and SCx were significantly correlated with the
Overall hybrid learning experience.
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Table 5: Path analysis of the variables

Hypothesis Variance Result
Path Estimate |P Explained |Rank
%

Overall  hybrid
Ho2b LSx |<--- | learning .807 k65,1 1 |Rejected
experience

Overall  hybrid
Ho4b HLSx |<--- | learning 734 53.9 2 Rejected
experience

Overall hybrid
Ho3b SAX |<--- | learning 497 1247 3 |Rejected
experience

Overall  hybrid
Holb SCx |<--- | learning 435 ¥ 118.9 4  |Rejected
experience

Note: LS = lecturer support; SC = student interaction and collaboration; SA = student autonomy;
HLS = hybrid learning satisfaction

MODERATORS

The ANOVA test was used to determine the moderating effect of gender, age and programme level
on LS, SC, SA and HLS. Gender had a significant influence on SC (p = 0.027), SA (p = 0.012), and
HLS (p = 0.009), with the means of males greater than those of the females. Age and programme
level did not influence all the constructs, LS, SC, SA and HLS.

DISCUSSION

The study investigated the relationship between lecturer support, student autonomy and student
interaction and collaboration with hybrid learning satisfaction and the individual contribution of
lecturer support, student autonomy, hybrid learning satisfaction, and student interaction and
collaboration on the overall hybrid learning experience.

Lecturer Support and Hybrid Satisfaction

Lecturer support positively correlated with hybrid learning satisfaction in line with findings of several
authors (Martin & Bolliger, 2022 Meeprom & Fakfare, 2023; Gray, 2021; Taghizadeh & Hajhosseini,
2021; Linder, 2017; Zamri et al.,2021) and resonating with the views of Zamri et al. (2021), who
reported that lecture support in the form of feedback leads to satisfaction with the hybrid learning
experience. However, this result is inconsistent with the findings of Dastidar (2021), who indicated
that “instructor support” was an insignificant predictor of student satisfaction. With the ubiquitous
growth of social media and its affordability, lecturers can support their students despite
infrastructural constraints through low bandwidth social media channels such as WhatsApp,
designed to optimise student resource availability.
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Student Autonomy and Hybrid Satisfaction

Student autonomy positively correlated with hybrid learning satisfaction, agreeing with findings from
Martin and Bolliger (2022) and Giray (2021). In addition, this aligns with the views of several authors
(Abduramanova et al., 2021; Mistretta, 2024; Perfetto, 2019; Pinto & Anderson, 2013; Singh &
Allers, 2022), who reported that a hybrid learning environment provides student autonomy.
However, the significant effect of student autonomy in hybrid learning must be considered, along
with the intermittent power outages and unreliable internet access in South Africa. Therefore,
students facing these infrastructural disruptions are bound to be self-regulated and innovative to
keep up with their learning amid their challenges. This result is inconsistent with findings from
Dastidar (2021), who reported that student autonomy was an insignificant predictor of student
satisfaction. Nonetheless, Dastidar's (2021) study took place at a university in India where power
outages and connectivity were not issues.

Student Collaboration and Interaction and Hybrid Satisfaction

Student collaboration and interaction had no significant relationship with hybrid learning
satisfaction, supporting earlier findings from Meeprom and Fakfare (2023) and Kyei-Blankson et al.
(2016), who reported that student-to-student interaction was inferior to lecturer-to-student and
student-to-content interaction. However, this result is inconsistent with the findings from several
authors (Algurashi, 2017; Conrad et, 2021; Dastidar, 2021; Giray, 2021; Hussin et al., 2019; She
et al., 2021; Taghizadeh & Hajhosseini, 2021), who reported that student interaction and
collaboration are significant predictors of satisfaction. The insignificance of student collaboration
and interaction can be attributed to infrastructural challenges such as poor connectivity and power
outages that make synchronous interactions impossible to occur, as well as a lack of hybrid learning
lecturing strategies on the part of lecturers, hindering student collaboration.

Lecturer Support, Hybrid Satisfaction, Student Autonomy, Student Interaction and
Collaboration and Overall Hybrid Learning Experience

Lecturer support and hybrid learning satisfaction positively correlated with the overall hybrid
learning experience, with lecturer support and hybrid learning satisfaction contributing 65.1% and
53.9% of explained variance, respectively, highlighting their importance in the Overall hybrid
learning experience. The factor loadings of lecturer support and hybrid learning satisfaction are
.807 and .734, respectively, indicating that lecturer support strongly correlates with student
satisfaction, hence resonating with the views of Richardson et al. (2017), who posited that lecturer
support was strongly linked with student satisfaction and perceived learning.

Student autonomy positively correlated with the overall hybrid learning experience despite the
connectivity constraints (De Wet, 2014; Greyling & Wolhuter, 2023; Moonasamy & Naidoo,2022)
and social problems (Mphuthi & Tshelane, 2022; Zimba et al., 2021) that the students faced. This
result resonates with the findings of Ikebuchi (2023), Linder (2017) and Singh et al. (2022), who
posited that the virtual learning component of hybrid learning fosters self-regulation and
independent learning.

Student interaction and collaboration positively correlated with the Overall hybrid learning
experience, resonating with the views of Hussin et al. (2019) and Raes (2022), who posited that
student collaboration and interactions drive knowledge construction in Hybrid learning.
Notwithstanding, this result surprisingly contrasts with the views of several authors (Greyling &
Wolhuter, 2023; Motaung & Dube, 2020; Tobi et al., 2021) who posited that poor connectivity,
erratic power cuts, and technical glitches would render the virtual part of hybrid learning impossible.
Similarly, student interaction and collaboration contributed the least explained variance to the
overall hybrid learning experience, probably indicating a lack of interaction tools uses, probably due
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to poor hybrid learning pedagogies, resonating with findings from Gyawali & Mehndroo (2024) and
Torrisi-Steele (2023). Notably, using social media, which uses low bandwidth, can support
collaboration and interaction in constrained environments. In addition, assigning students to group
projects and fostering peer feedback in social media channels will improve collaboration and
student interaction.

Hybrid learning satisfaction positively correlated with the overall hybrid learning experience. This
result aligns with the views of Meeprom & Fakfare (2023), Raes (2022) and Torrisi-Steele (2023),
who regarded hybrid learning benefits, such as flexibility, as strongly associated with student
satisfaction, which is a component of the overall hybrid learning experience. In addition, this result
aligns with findings from several authors (Chan, 2023; Dastidar, 2021; Hasanah, 2022; Linder,
2017) who reported that student satisfaction results in positive educational experiences leading to
student motivation and engagement and improved student success. In addition, this result
resonates with the findings from several authors (Bowden et al., 2021; Chen & Chiou, 2014; Hews
et al., 2022; Reeve & Jang, 2022; Raes, 2022; Wang, 2021), who posited that hybrid satisfaction
leads to improved student success.

RECOMMENDATIONS

Based on the connectivity constraints that the students face, it is recommended that lecturers use
low-bandwidth educational platforms such as WhatsApp, enabling the students to learn when
connectivity is poor, unlike learning management systems that use high bandwidth and will not be
able to function when connectivity is poor or non-existent. In addition, lecturers must provide
resources with offline access, such as textbooks, software or apps that function without an internet
connection and downloadable content that can be accessed offline. For instance, when students
attend in-person classes at a university with stable connectivity, they can download the work and
the resources they will be using in the next week in advance. The lecturers can upload less data-
intensive teaching materials such as audio and compressed videos and provide video and audio
transcripts, which are low on data usage. In addition, the university must train its lecturers on hybrid
learning pedagogies to become comfortable with content design and lecture delivery. Further,
Universities must recognise teaching and learning as being on par with research outputs so that
lecturers can spend more time preparing hybrid lectures. Lecturers must post compressed web
conferencing class videos on the learning management system so that students who cannot join
the online web conferencing can access the resources. Finally, universities must also provide data
packs to students, although this can be unsustainable in developing countries.

IMPLICATIONS
Practical Implications

Lecturer support had a significant influence on hybrid learning satisfaction and hybrid learning.
These results are important because lecturers must be trained pedagogically and technologically
to increase their repertoire of lecturer support strategies. In addition, alternative low-bandwidth
learning channels such as WhatsApp, manned by tutors, should complement the learning
management system and improve the hybrid learning experience.

Student autonomy had a significant influence on hybrid learning satisfaction and hybrid learning.
This result implies that universities must provide lecturers with training on how to support students
using feedback and provide data packs so that remote students can access content and learn
independently at any time.
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Student collaboration and interaction did not correlate with hybrid learning satisfaction but
correlated with the overall hybrid learning experience. The university must train its lecturers on
hybrid learning pedagogies to empower them to use collaborative activities such as discussion
boards and web conferencing tools more effectively. In addition, the provision of data packs to
students would enable remote poor students to join the online sessions, hence facilitating equity
and bridging the digital divide.

Hybrid learning satisfaction positively correlated with a hybrid learning experience. Since hybrid
learning satisfaction was positively correlated with student autonomy and lecturer support, all
interventions that apply to student autonomy and lecturer support mentioned above will apply to
student satisfaction.

Theoretical Implications

The study extends Giray’s (2021) e-satisfaction satisfaction framework to hybrid learning in an
environment constrained by infrastructural challenges such as intermittent power outages and
unreliable connectivity. In addition, the study used second-order confirmatory factor analysis to
rank the individual contributions of lecturer support, hybrid learning satisfaction, student autonomy,
and student interaction and collaboration to hybrid learning. In this study, the explained variances
of hybrid satisfaction and overall hybrid learning experience were 40.5% and 40.7 %, respectively,
implying there are a lot of factors that were not included, such as course design, student and
lecturer characteristics and institutional support, that contribute to hybrid satisfaction and the overall
hybrid learning experience.

LIMITATIONS and FUTURE RESEARCH

Although the sampling adequacy statistic (KMO) was adequate, a large sample of upwards of 300
participants is always desirable for structural equation modelling. Employing a mixed-methods
approach would have complemented the quantitative approach solely used in this study. There are
always problems with self-reporting, which may introduce social bias, leading to unreliable results.
The scope of the study was limited since it only included autonomy, lecturer support, and student
collaboration. Including other variables, such as course design and student and instructor
characteristics, would increase the models’ explanatory power for hybrid learning and satisfaction.

CONCLUSION

Student autonomy and lecturer support were important elements of student satisfaction during
hybrid learning. Student autonomy, lecturer support, hybrid learning satisfaction, and student
interaction and collaboration are important elements of the overall hybrid learning experience. In
environments prone to infrastructural constraints, lecturers and universities must innovate to
improve hybrid learning and satisfaction.
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