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Abstract: The outbreak of COVID-19 necessitated social distancing. Universities around the world
were left with two options: a total suspension or a major reduction in students’ attendance. While
the nature of many courses made it very difficult to teach them online, blended learning was the
most suitable approach to teach these types of courses. Academics and educational institutions have
realized the significance of blended learning not only as a response to immediate disruptions but also
as a pivotal element in fostering a sustainable learning environment. However, designing successful
blended learning courses requires making challenging decisions regarding the selection of the most
appropriate delivery methods to achieve learning outcomes. To support higher education adoption
of blended learning, this study identifies and rates the importance of the delivery methods that need
consideration when designing a blended learning course. The aim is to assist academics to prioritize
their delivery options and provide adaptable and resilient educational models. A Delphi study of two
rounds was conducted to identify and rate the delivery methods. An expert panel of 19 academics
with extensive experience in course design and online delivery was recruited. The findings indicate
that online collaborative work and face-to-face collaborative work should be academics’ first delivery
choices. Interestingly, face-to-face instructor-led learning was at the bottom of the list and rated well
below all the other delivery methods.

Keywords: blended learning; e-learning; sustainable learning environments; sustainable education;
collaborative activities

1. Introduction

Blending online learning with traditional face-to-face instruction has proven to be an
effective approach for enhancing student outcomes and providing a sustainable learning
environment. Blended learning importance has increased following the COVID-19 outbreak.
The flexibility inherent in blended learning mitigated the impact of the suspension of
in-class activities, ensuring continued learning experiences for students while fostering
resilience in the face of unforeseen challenges [1,2]. Therefore, various scholars advocate
for the adoption of blended learning [3]. Research indicates that in the post-pandemic
era, blended learning is likely to be the new traditional approach for teaching in higher
education [4–7].

Large numbers of blended learning delivery methods (e.g., face-to-face lectures, virtual
sessions, self-paced activities, or collaborative activities) need to be considered to construct
a successful blended learning experience [8,9]. Oliver and Stallings [10] explained that in
order for blended learning to be effective, a combination of different online and traditional
delivery methods must be integrated. Alammary [11] pointed out that academics, when
designing their blended learning courses, should try to use each delivery method for what it
does best. Li et al. [12] stated that a critical design decision that academics would experience
when designing their blended learning courses is deciding the most appropriate delivery
method to deliver particular content. Versteijlen and Wals [1] argued that selecting the right
blended learning components can create a sustainable learning environment by promoting
inclusivity, reducing environmental impact, and fostering student-centric education.
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To assist academics in higher education to better select delivery methods for their
blended courses and to help educational institutions to accelerate the adoption of blended
learning and provide sustainable learning environment for their students, the current study
aims to identify blended learning delivery methods, rate the importance of each one of
them, and understand what could motivate the selection of one method over the other.
Without a list of possible blended learning delivery methods, academics would simply rely
on their own limited experience to design their blended courses [13].

The remainder of this paper is organized as follows: Section 2 introduces the back-
ground of the research. Section 3 describes the Delphi method adopted to rate and validate
these delivery methods. Section 4 presents the results obtained. In Section 5, the results are
discussed, while Section 6 concludes this paper and proposes future work.

2. Research Background

While interest in blended learning is on the rise, the definition of the concept remains
a topic of debate. Picciano [14] emphasizes that blended learning encompasses a diverse
range of forms, approaches, and implementations, signifying different aspects to different
individuals. Kintu, et al. [15] explain that the term “blended learning” may seem con-
ceptually vague, yet this ambiguity reveals its vast potential and flexibility. The lack of
a fixed definition allows for academics to tailor the concept to fit their specific course or
institutional needs [16]. This research broadly defines a blended learning course as one that
thoughtfully combines various delivery methods, both face-to-face and online, enabling a
spectrum of implementations, from adding simple online elements into a traditional course
to designing an entirely new blended course from scratch [11]. Stating that the integration
should be thoughtful gives a strong implication that the process of blending the course
components necessitates significant planning and deliberate consideration.

The right selection of delivery methods plays a pivotal role in cultivating a sustainable
learning environment that fosters long-term students’ success. By integrating technology
thoughtfully, academics can cater to diverse learning styles, offering students the oppor-
tunity to engage with content through multimedia resources, collaborative activities, and
self-paced learning. This diversity in delivery methods not only accommodates varying
learning preferences but also promotes a more inclusive educational experience [17]. More-
over, the thoughtful use of blended learning components supports resource optimization
and reduces environmental impact, contributing to the sustainability of educational prac-
tices. In addition to enhancing accessibility and inclusivity, the right selection of blended
learning components addresses the evolving needs of students and teachers alike. Through
careful consideration of instructional design principles, academics can create seamless tran-
sitions between online and face-to-face activities, fostering a cohesive learning experience.
Moreover, the integration of real-time feedback mechanisms and personalized learning
pathways enables students to take ownership of their learning. This empowerment not only
enhances motivation and engagement but also contributes to the development of critical
digital literacy skills [18,19]. Ultimately, the proper use of blended learning components
aligns with the principles of sustainability by creating an adaptable and resilient educa-
tional framework that prepares students for the challenges of the future while minimizing
the environmental footprint associated with traditional teaching models [1].

Blended learning provides academics with a diverse range of delivery methods to
select from. Elsenheimer [20] suggests a catalogue of around 50 different delivery methods
for blended learning courses. Bath and Bourke [21] also list 51 blended learning “pos-
sibilities” (p. 4). Westerlaken et al. [22] outline 11 online and face-to-face components.
Farooq, et al. [23] discuss 10 different fundamental components of blended learning along
with their advantages. Studying such a large number of components is tedious, complex,
and time-consuming. Therefore, it is important to classify delivery methods into a few
categories. Two key criteria to classify these methods are the type of interaction that each
of them supports and the location of this interaction, i.e., online or face-to-face.
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Bolliger and Martin [24] highlight the importance of interaction to students learning.
Bonk and Graham [25] refer to interaction as the binding element in blended courses. Wag-
ner [26] identifies interaction as a key quality indicator in learning. The constructivist theory
indicates that learners construct knowledge through their experiences and interactions [27].

Moore [28] identifies three different types of interactions in the learning process: inter-
actions between the learner and the instructor, among learners themselves, and between
the learner and the content. Learner–content interaction can be described as the intellectual
engagement with the material that leads to shifts in the learner’s understanding, view-
point, or cognitive frameworks. This interaction is central to the educational process [29].
Constructivist theory posits that knowledge is not a standalone entity but is constructed
through engagement with content or through social interactions [30]. In such constructivist
environments, learners are expected to take charge of their learning, equipped with the
necessary resources, tools, and support to guide their educational journey [31]. Blended
learning facilitates this interaction by offering online self-directed activities such as interac-
tive videos, podcasts, and digital readings. These resources enable students to learn at their
convenience, pace, and location [32].

Learner–instructor interaction seeks to inspire and engage the learner, providing
opportunities to clear up any confusion related to the content [33]. In fact, cognitive de-
velopment originates from the interaction between a student and a more knowledgeable
individual [34]. Research by authors such as Iaconelli and Anderman [35] and Liu [36]
indicates that both nonverbal and verbal cues from a teacher can enhance students’ emo-
tional and cognitive learning. In the context of blended learning, this interaction between
learner and instructor is facilitated through both direct, in-person teaching methods (like
lectures and laboratory sessions) and digital methods (such as online classes, webcasts, and
scheduled internet-based teaching). These methods enable educators to effectively oversee
and customize their students’ learning journey [13].

Learner–learner interaction can be defined as the communication that happens be-
tween one learner and another, either individually or in groups. This interaction may occur
with or without an instructor being actively present [37]. Echoing this, social construc-
tivism posits that learning emerges from the group interactions of students. Accordingly,
social constructivism emphasizes the importance of collaborative learning strategies, in-
cluding peer collaboration, problem-based learning, and other group-based educational
approaches [38]. In the realm of blended learning, such collaboration is facilitated through
a mix of in-person and digital formats, encompassing activities like writing groups, peer
teaching, online discussions, and virtual learning communities. These diverse collaborative
opportunities enable instructors to more effectively engage their students, foster critical
thinking skills, and facilitate a more profound comprehension of the subject matter being
studied [39].

Learner–interface interaction can be described as the act of utilizing tools to complete
a specific task. This type of interaction emphasizes the necessity for learners to employ
technologies in order to engage with the material, understand and agree upon its meaning,
and confirm this understanding with both the instructor and fellow learners [40]. There-
fore, students need to possess essential skills to use learning technologies and should be
comfortable with an online learning environment [41]. This also highlights the need for
interfaces that provide easy access to rich content resources and enable dialogue [42].

Based on the type and the location of interaction, blended learning components can be
classified into five categories:

1. Face-to-face instructor-led: This component involves students attending in-person
classes where an instructor delivers the content. It often includes some opportunities
for hands-on learning and interaction [43]. This format is commonly used in univer-
sity education. It offers the advantages of efficiently presenting extensive material
to large groups of students and gives instructors greater control over the learning
process, allowing them to adjust their teaching methods as needed [44]. However, this
component might not be the most effective for long-term material retention post-class,
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and instructors might face a significant challenge in maintaining student engagement.
Furthermore, the traditional classroom setup is limited by geographical and temporal
constraints [43].

2. Online instructor-led: In this component, students participate in real-time virtual
classes led by an instructor who guides the learning pace and engages in interac-
tion [45]. This component shares many of the same advantages and disadvantages
as face-to-face instructor-led, with the notable difference being its freedom from geo-
graphical constraints. However, students might face technical issues in this mode of
learning [46].

3. Face-to-face collaborative: This component involves students working together physi-
cally in the classroom on designated tasks. Activities typical of this method include
workshops, peer teaching, group discussions, collaborative writing, and problem-
solving [43]. Research by Xu et al. [47], indicates that such collaborative work in
a face-to-face setting can enhance student engagement, promote critical thinking,
deepen understanding of the subject matter, and motivate students to take control
of their learning process. However, successful collaboration does not always occur.
Some students might struggle with self-directed learning in these group scenarios.
Implementing collaborative work in large class settings is also challenging. Addition-
ally, like face-to-face instructor-led, this method is also limited by physical location
and timing constraints [48].

4. Online collaborative: This component involves students collaborating online to com-
plete specific tasks. Examples include participating in online learning communities,
using online whiteboards, and engaging in online discussion groups [49]. This com-
ponent offers advantages over face-to-face collaboration, such as not being bound
by location and time. However, it also presents certain challenges. For instance,
some students might struggle with managing their workload and time, as observed
by Monteiro and Morrison [50]. Additionally, a lack of direct teacher guidance and
interaction can make it difficult for students to coordinate their collaborative efforts
effectively [51].

5. Online self-paced learning: This component offers students the opportunity to access
learning materials online, allowing them to study at their convenience from any loca-
tion, at any time, and at their preferred pace. This method of learning is characterized
by its flexibility and autonomy, allowing students to tailor their learning experiences
to their personal schedules, learning styles, and speed [52]. However, this method
also presents certain risks, such as (i) the possibility of students selecting unsuitable
environments for learning; (ii) a lack of peer pressure and motivation; (iii) the risk of
procrastination; and (iv) the chance that students might opt for ineffective learning
processes [53].

3. Methods

In order to address the complex problem of rating and validating the identified
delivery methods, a two-round modified Delphi survey was used. The Delphi method
is an interactive and systematic technique for collecting responses from subject matter
experts through multiple rounds of surveys. The aim of these multiple rounds is to allow
for experts to reach consensus on an issue under consideration [54].

While a traditional Delphi method has three to four rounds of questionnaires, a
modified Delphi could have as few as two rounds. This is due to the fact that the first round
of a modified Delphi is developed based on data derived from the literature. Penciner
et al. [55] and Pickard [56] indicated that the number of rounds can be reduced to as few
as two if an initial list of preselected items is developed from the literature. In this study,
two rounds was found to be sufficient for two reasons: First, because the content of the
Round 1 questionnaire was developed from the literature. As has been discussed in the
previous section, the list of delivery methods that the participants were requested to rate
was derived from the literature. Second, because the target population consisted of busy
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academics who had high workload. Conducting more rounds would have discouraged
some of them from participating in this study.

The Delphi method was chosen due to the complexity of the research problem and the
need to reach consensus among a diverse group of experts drawn from different academic
disciplines and different universities. The Delphi method has proved to be a suitable
method to generate consensus or convergence of viewpoints on complex issues, providing
valuable insights for decision-making and problem-solving [54]. The method has the ability
to build consensus among geographically dispersed experts, provide anonymous responses,
and reduce the influence of dominant individuals. Its iterative process allows experts to
express, refine, and revise their opinions based on collective feedback. This method also
minimizes “noise” or irrelevant group discussion, focusing instead on problem-solving
and insight development [57,58]. While other methods, including focus groups and expert
panels, could have been considered, employing such approaches would have necessitated
direct interactions among panel members in structured meetings, which proved challenging
to organize given the geographical dispersion of the experts. Before conducting this study,
approval was granted by the Monash University Human Research Ethics Committee
(Reference number: CF15/273—2015000132).

3.1. Developing and Piloting the Survey

The Delphi questionnaires were developed using an open-source online web applica-
tion called LimeSurvey. After developing the Delphi survey, a pilot study was initiated to
ensure the validity of the survey instrument, assess the difficulty of its items, and obtain
an estimate of the time and effort involved for the Delphi method [59,60]. Validity was
assessed in terms of content validity and face validity. Burton and Mazerolle [61] stated
that the purpose of content validity is “establishing an instrument’s credibility, accuracy,
relevance, and breadth of knowledge regarding the domain”, while face validity is used to
assess the survey instruments in terms of “ease of use, clarity, and readability” (p. 29).

To conduct the pilot study, three academics with more than ten years of experience in
educational technology were asked to validate the survey instruments. The pilot survey
was developed on LimeSurvey and the survey link was sent to the three participants. Next
to each survey item, participants were provided with an empty textbox to comment on
the relevance, readability, and clarity of that item. Participants were also requested to note
whether the item needed to be revised or removed from the survey. If a participant felt a
revision was necessary, they were requested to suggest a revision. Participants’ comments
were reviewed and many changes to the survey items were applied.

3.2. Expert Panel Recruitment

An important step when conducting a Delphi study is to recruit a group of experts
who possess both the knowledge and experience in the area under investigation. They also
need to be representative of the experts in their field [62]. Therefore, a group of academics
with good experience and practical knowledge in both traditional and online instruction
methods were requested to partake in this study. In order to select this group of experts, a
purposive approach was utilized. At first, 26 academics who are known to the researcher
were selected to form an initial list of potential participants. These academics are members
of different academic groups such as the Monash Education Academy (MEA) and the
Australasian Computing Education Conference (ACE) committee. They all have six years
or more of experience in online delivery methods and instructional design. In the next step,
the researcher searched the websites of several universities to identify more experts. He
used the following three inclusion criteria to identify these experts:

1. The academic should have at least three publications in top-tier publication venues in
the area of educational technology. Publication record, according to Mirza et al. [63],
is an indicator of the professional expertise of academics.

2. The academic should have at least one year of experience with online delivery methods
such as online discussion boards, wikis, webcasts, and blogs.
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3. The academic should have at least one year of experience in instructional design.

While searching the universities’ websites, the researcher tried to find experts from
different disciplines and academic levels. The aim was to assess the impact of discipline on
the selection and rating of delivery methods.

By the end of the recruitment process, 48 academics were found eligible to partici-
pate in this study. An invitation e-mail was sent to each one of them with information
about this study and how it would be conducted. The e-mail also contained consent infor-
mation. Around 40% of them (19 participants) agreed to participate and completed the
first-round questionnaire.

The panel of 19 participants was deemed sufficient for this study. Vogel et al. [64] ex-
plained that an expert panel has the largest confidence when it has at least 12 members and
that a larger number can cause diminishing returns regarding the validity of the findings.
De Villiers et al. [65] pointed out that a larger panel of more than 30 has seldom been found
to improve the results, as it can make the Delphi process more challenging to manage and
can lead to low response rates. Veugelers et al. [66] discusses the ideal number of panelists
for a Delphi study, suggesting that 10 to 18 is recommended for developing productive
group dynamics and arriving at consensus among experts. Armstrong [67] suggests that
Delphi panels in general should comprise between 5 and 20 members. Ziglio [68] argues
that high-quality results can be obtained with a panel of 10 to 15 members.

No distinctive characteristics differentiated academics who agreed to participate from
the others who did not. As can be seen in Table 1, academics who agreed to participate in
this study came from a wide range of academic disciplines. The vast majority of them had
a minimum of four years’ experience in online delivery, had taught both postgraduate and
undergraduate courses, and had a minimum of six years’ experience in instructional design.
They all had a minimum of five publications in top-tier publication venues in the area of
educational technology. The list of participants only included academics from Australia
and New Zealand, and perhaps participants from other countries could have been invited.
Despite this, academics who took part in this study provided a wide range of opinions and
adequately represented their academic disciplines [54,69].

Table 1. Academics involved in the study.

Number of Experts

Experience in instructional design
1 to 5 years 1
6 to 10 years 7
11 to 20 years 8
More than 20 years 3

Academic level
Postgraduate 3
Undergraduate 6
Both 10

Experience with online delivery
1 to 3 years 2
4 to 6 years 4
7 to 10 years 5
More than 10 years 8

Discipline 1

Information technology and computer science 8
Business and management 6
Education 4
Economics 2
Social sciences 2
Engineering 1
Library 1
Medicine 1
Exercise science 1
Human sciences 1

1 Some academics belong to more than one academic discipline.
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3.3. Round 1 Delphi Survey

At the beginning of the first round, e-mails containing a link to the survey were sent
to the 19 academics who agreed to participate. The survey began with a short section
describing the aim of the Delphi study and outlining the delivery methods that they were
required to rate. Academics were asked to rate the importance of each delivery method by
using an ordinal scale of 1 to 5, where 5 indicates “very important” and 1 indicates “very
unimportant”. Academics were also asked to explain the rationale of their ratings and
suggest additional delivery methods to be added to the list.

To analyze the results of this round, quantitative and qualitative analysis methods
were used. The standard deviation (level of dispersion) and the mean (central tendency)
were calculated to present the delivery methods’ ratings. The mean was calculated to
indicate the participants opinion, while standard deviation was calculated to represent the
spread of these opinions [70]. These analysis methods are the most widely used statistics
in Delphi studies and are found to be valid methods for analyzing ratings from Delphi
studies [71].

For the open-ended questions, the content analysis technique described by Neuendorf
and Kumar [72,73] was used to analyze them. All the answers that provided by the
participants were organized into a single Word document. Each answer was examined to
decide if it was a new delivery method suggested by a participant or a comment related
to one of the methods on the list. The anonymized analysis data were shared with two
academics with years of experience in qualitative analysis. The aim was to make sure that
the analysis was a valid and reliable interpretation of the original data [74].

3.4. Round 2 Delphi Survey

The 19 academics who completed the Round 1 survey were sent e-mails containing
a link to the second round of the Delphi survey. This survey contained a list of delivery
methods that they had rated in the first round. Academics were requested to reconsider
their ratings while taking into consideration the Round 1 mean rating, which was indicated
by a red text next to each delivery method. In order to achieve higher consensus, the
academics were encouraged to adjust their rating toward the group mean rating (see
Figure 1). They were also notified that if their new rating was more than one point away
from the group mean rating, they should justify their response. As with the Round 1 survey,
the standard deviation and mean were calculated to present academics’ ratings. Content
analysis was used to analyze the academics’ comments.

To determine if there is a significant difference in the ratings by academic level and
discipline, the Kruskal–Wallis H-test was performed. The Kruskal–Wallis H-test is a non-
parametric technique. It is used to assess whether two or more independent groups show
significant differences in their ranks on a continuous or ordinal variable [75]. The Kruskal–
Wallis H-test was performed for each blended learning delivery method. The p-values
obtained from the Kruskal–Wallis H-test for each blended learning delivery method were
then examined. A p-value threshold (alpha) of 0.05 is used to determine significance. If the
p-value is less than 0.05, the null hypothesis is rejected, and it is concluded that there are
significant differences [76].

To gain detailed insights into which specific groups differ from each other, a post-hoc
test is performed following the Kruskal–Wallis H-test. A common post-hoc approach is to
use the Mann–Whitney U test, which is used for pairwise comparisons [77]. The p-values
from the pairwise Mann–Whitney U tests are adjusted for multiple comparisons using
the Bonferroni correction. A p-value less than 0.05 is typically considered statistically
significant [78].



Sustainability 2024, 16, 3269 8 of 17

Sustainability 2024, 16, x FOR PEER REVIEW 8 of 17 

Sustainability 2024, 16, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/sustainability 

obtained from the Kruskal–Wallis H-test for each blended learning delivery method were 
then examined. A p-value threshold (alpha) of 0.05 is used to determine significance. If the 
p-value is less than 0.05, the null hypothesis is rejected, and it is concluded that there are
significant differences [76].

To gain detailed insights into which specific groups differ from each other, a post-
hoc test is performed following the Kruskal–Wallis H-test. A common post-hoc approach 
is to use the Mann–Whitney U test, which is used for pairwise comparisons [77]. The p-
values from the pairwise Mann–Whitney U tests are adjusted for multiple comparisons 
using the Bonferroni correction. A p-value less than 0.05 is typically considered statisti-
cally significant [78]. 

Figure 1. Extract from the Round 2 survey. 

4. Results
Nineteen participants (out of forty-eight invited) completed the Round 1 survey with 

a response rate of around 40%. For Round 2, fifteen out of the nineteen who participated 
in Round 1 completed the survey with a response rate slightly less than 80%. 

4.1. Round 1 Results 
Of the five delivery method categories, which participants were requested to rate, on 

a five-point ordinal scale, one method (20%) scored a mean importance rating equal 4. The 
other four delivery methods (80%) scored mean importance ratings between 3 and 4. 
Overall, face-to-face collaborative work scored the highest mean (4), followed by online 
collaborative work, which scored 3.95. One delivery method achieved consensus. Consen-
sus was considered to be achieved when the standard deviation of an item was less than 
or equal to 1 [79]. Two delivery methods were near consensus while the other two were 

Figure 1. Extract from the Round 2 survey.

4. Results

Nineteen participants (out of forty-eight invited) completed the Round 1 survey with
a response rate of around 40%. For Round 2, fifteen out of the nineteen who participated in
Round 1 completed the survey with a response rate slightly less than 80%.

4.1. Round 1 Results

Of the five delivery method categories, which participants were requested to rate,
on a five-point ordinal scale, one method (20%) scored a mean importance rating equal 4.
The other four delivery methods (80%) scored mean importance ratings between 3 and 4.
Overall, face-to-face collaborative work scored the highest mean (4), followed by online
collaborative work, which scored 3.95. One delivery method achieved consensus. Con-
sensus was considered to be achieved when the standard deviation of an item was less
than or equal to 1 [79]. Two delivery methods were near consensus while the other two
were slightly far from consensus. The data in Table 2 present the panel mean score and the
standard deviation (SD), respectively, for each delivery method category.

Table 2. Round 1 result.

Delivery Method Round 1 Mean Round 1 SD

Face-to-face instructor-led 3.74 0.91
Online instructor-led 3.84 1.04

Face-to-face collaborative work 4.00 1.17
Online collaborative work 3.95 1.05

Online self-paced 3.79 1.24
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Eight academics responded to the open-ended question that required them to suggest
additional delivery method categories. However, no new categories were identified. All the
statements generated were comments such as “Regardless of the mode of delivery the role
of instructor and peer collaboration are essential for the delivery of any course. Yes, self-
paced activities are also highly important”, “These are comprehensive”, and “Instructor-led,
collaboration and self-paced delivery methods are all applicable on-line. More important is
if the course is synchronous or asynchronous”.

4.2. Round 2 Results

Of the five delivery method categories, which respondents were asked to rate, one cate-
gory (20%) scored a mean importance rating over 4, while the remainder (80%) scored mean
importance ratings between 3 and 4. The experts reached consensus on three categories.
The other two were near consensus (see Table 3).

Table 3. Round 2 result.

Delivery Method Round 2 Mean Round 2 SD

Face-to-face instructor-led 3.33 1.07
Online instructor-led 3.8 0.65

Face-to-face collaborative work 3.93 1.12
Online collaborative work 4.27 0.57

Online self-paced 3.67 0.79

The rating of face-to-face instructor-led moved slightly far from consensus as compared
to the Round 1 score and was the only item in the Round 2 survey that scored lower
consensus. Its standard deviation changed from 0.91 to 1.07. The rating of the other
four categories moved closer to consensus, especially online instructor-led and online
collaborative work, such that their standard deviation changed largely from 1.04 and 1.05
to 0.65 and 0.57.

4.3. Measuring the Impact of Disciplines and Academic Levels

The result of using the Kruskal–Wallis H-test to examine if there are significant dif-
ferences in ratings among the different disciplines for each delivery method is shown in
Table 4. As can be seen, the p-values for all the delivery methods are above 0.05, suggesting
that there are no significant differences in ratings based on disciplines. Therefore, it was not
necessary to perform post-hoc tests since the Kruskal–Wallis test did not indicate significant
differences across the disciplines for any of the delivery methods.

Table 4. Result of using the Kruskal–Wallis H-test to examine differences in ratings among the
different disciplines.

Delivery Method p-Value

Face-to-face instructor-led 0.432
Online instructor-led 0.146

Face-to-face collaborative work 0.196
Online collaborative work 0.573

Online self-paced 0.661

For examining the impact of academic levels, the p-values obtained from the Kruskal–
Wallis H-test for each blended learning delivery method are shown in Table 5. For online
collaborative work, the p-value is 0.034, which is less than 0.05, indicating that there is
a statistically significant difference in ratings for this method among different academic
levels. For the other methods (face-to-face instructor-led, online instructor-led, face-to-face
collaborative work, and online self-paced), the p-values are higher than 0.05, suggesting
that there is no significant difference in ratings based on academic level.
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Table 5. Result of using the Kruskal–Wallis H-test to examine differences in ratings among the
different academic levels.

Delivery Method p-Value

Face-to-face instructor-led 0.198
Online instructor-led 0.062

Face-to-face collaborative work 0.102
Online collaborative work 0.034

Online self-paced 0.312

To gain detailed insights into which specific groups differ from each other in rating
online collaborative work, the Mann–Whitney U test was used to compare each pair
of academic levels. The Bonferroni correction was also used to adjust the p-values for
the multiple comparisons. The p-values from the pairwise Mann–Whitney U tests with
Bonferroni correction for the “online collaboration” method are presented in Table 6.

Table 6. Results of the pairwise Mann–Whitney U tests with Bonferroni correction for online collabo-
rative work.

Academic Level Pair p-Value

Postgraduate vs. both 0.117
Undergraduate vs. both 1.000

Postgraduate vs. undergraduate 0.074

The results indicate the following regarding the difference in ratings for online collab-
orative work between the different groups:

1. There is no statistically significant difference in the ratings for online collaborative
work between the groups “both” and “postgraduate” (p = 0.117).

2. There is no statistically significant difference in the ratings for online collaborative
work between the groups “both” and “undergraduate” (p = 1.0).

3. There is no statistically significant difference in the ratings for online collaborative
work between the groups “postgraduate” and “undergraduate” (p = 0.074).

In summary, the pairwise comparisons suggest that there are no significant differences
in the ratings for online collaborative work among the participants teaching at different
academic levels after adjusting for multiple comparisons.

5. Discussion

This study identified the different delivery methods that need consideration when
designing a blended learning course and rated the importance of each category. The
aim is to help academics in prioritizing their delivery options and construct sustainable
learning environment that can support students’ learning. Five types of delivery methods
were identified and rated: face-to-face instructor-led, online instructor-led, face-to-face
collaborative work, online collaborative work, and online self-paced.

Overall, online collaborative work and face-to-face collaborative work were the ex-
perts’ favorite delivery options, as these scored the highest in importance ratings. This
demonstrates that students’ active engagement with course material through collabora-
tive activities is vital for blended learning courses. It strengthens the findings of other
research that learning can be more enriched when students go beyond the passive tasks
of viewing, reading, or listening to engage in higher-order thinking, such as analysis,
synthesis, and evaluation [80,81]. It also aligns with social constructivism learning theory.
Social constructivism stresses that learning takes place through communication, collabo-
rative activity, and interactions with others [38,82]. It argues that student collaboration
enhances students’ ability to test their own ideas, synthesize their peers’ ideas, and con-
struct a deeper understanding of the material being learned [83,84]. This in turn helps
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students to achieve sustainable development, as well as an improvement in the capacity
for self-employment [17].

Of the two delivery methods, online collaborative work scored a higher importance
rating with a score far higher than face-to-face collaborative work. This is consistent with
previous studies that have recognized the need to shift towards a more active and group-
oriented online learning approach [85,86]. This shift is essential in the post-COVID-19
era, considering the online learning expertise acquired by academics and students during
the pandemic. Such a shift should be achieved through new learning strategies such as
gamification and group problem solving, which could motivate students to learn more,
spend more time on tasks, become more engaged, and perform better [87,88]. Such online
technologies can overcome geographical barriers to learners’ interactions. As noted by
Cakula [89], the assurance of sustainable education lies in the accessibility, openness, and
diversity of the learning environment. One expert explained: “I just finished a course
where I was a student in a group with two people on the other side of the planet. Apart
from the difficulty of scheduling real-time meetings, this worked fine. We used e-mail
Skype and Google Docs”. However, experts noted some challenges associated with online
collaboration. One of them explained: “Facilitation of the learning space is often overlooked
in online courses. There is a certain level of student proficiency that needs to be considered.
If they don’t have the skills, we can’t expect them to deliver the material we want them to”.

Online instructor-led was the experts’ third option, with a score very close to the
second one, i.e., face-to-face collaborative work. This score, along with the high score
of online collaborative work, highlights the need to design blended courses that have a
high proportion of online components in order to offer students greater flexibility and
convenience. It could also minimize the environmental impact associated with traditional
teaching and allow for greater scalability and adaptability in response to changing educa-
tional needs. Additionally, the reduced need for travel to physical classrooms decreases the
carbon footprint associated with commuting, aligning with broader sustainability goals [90].
In fact, online tools such as video conferencing proved to play a significant role in enabling
effective learning and teaching during and after the COVID-19 pandemic [91]. What might
limit the proportion of online components in a blended course, according to the experts, is
the absence of such online tools. An expert remarked: “If the course requires equipment
the student will not have access to or them to work in a group, then that will dictate more
on-campus work. Ideally I want to design courses which can be taken entirely on-line, with
optional face-to-face activities”.

In fourth place was online self-paced. It seems that the experts believe that active and
group-oriented learning approaches can be more appropriate for the blended experience.
This aligns with other studies, which suggest that student–teacher and student–student
interactions are crucial for learning [33,92]. This is not to say that online self-paced is
not appropriate for blended learning; rather, it gives an indication of how academics
should prioritize their delivery options. An expert noted: “The role of instructor and
peer collaboration are essential for the delivery of any course. Yes, self-paced activities
are also important”. In fact, new strategies that utilize AI-powered technologies such as
adaptive learning have proved to provide personalized, efficient, and self-paced learning
experiences [93,94]. They could personalize the educational journey, empowering students
to progress at their own pace and according to their individual needs. This approach not
only enhances student motivation and engagement but also promotes the development of
critical digital literacy skills, preparing students for the demands of the modern workforce
and contributing to the sustainability of the overall educational system [90].

Surprisingly, at the bottom of the list and rated well below the other delivery methods
is face-to-face instructor-led. The experts’ comments provided some justification for their
low rating. In part, the low rating seems to be related to the fewer face-to-face class
hours that blended courses offer compared to traditional courses. The experts seem to
believe that with fewer face-to-face classes, a teacher can better utilize class time to engage
students in collaborative activities. One expert commented: “online self-paced would be
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used to identify ‘gross’ or foundation knowledge, with face-to-face used to implement
knowledge/skills and foster collaboration/discussion between student and educator”.

Another possible explanation for the low rating of face-to-face instructor-led might
be related to the experts’ perception of the need of blended courses to adopt new teaching
approaches. An expert explained: “When designing a blended learning course, it is
important that teachers have an open mind to renew the course from a different perspective.
Certainly the staff can incorporate traditional aspects but not be hampered by clinging to the
traditional approaches”. In traditional face-to-face lectures, academics deliver instruction
for most of the lecture time and provide their students with little opportunity to ask
questions, interact, and exchange knowledge [43]. A number of studies have found that
students retain less information after the traditional lecture has ended in comparison to
lectures taught using an active learning approach [44,95]. Active learning, on the other
hand, is based on the assumption that students who are more engaged in learning learn
much more effectively and their learning experience is more intense and permanent [96].
Active learning can be facilitated through collaborative activities [97].

An important point to mention is that discipline and academic levels were not found
to have an impact on the participants’ rating of the different delivery methods. This
indicates that the findings of this study are applicable across different disciplines and
academic levels.

Overall, the Delphi method was an appropriate technique to examine the different
delivery methods and rate their importance to blended learning courses. It made it possible
to build consensus among a panel of academics drawn from different disciplines. These
academics were geographically spread across New Zealand and Australia. It would not
have been possible for them to meet face-to-face. By using the Delphi method, these
academics were able to express their views privately without being intimidated by other
participants [54]. The use of statistical analysis to analyze participants’ feedbacks was
helpful in ensuring that all opinions were well represented in the final results [98,99].

While this research has enhanced the understanding of blended learning course design,
it is important to acknowledge its limitations. The study’s participants were exclusively
academics from universities in New Zealand and Australia, which may limit the applicabil-
ity of the findings to those regions. The findings obtained could be region-specific. Another
limitation stems from the use of the Delphi method, particularly the challenge of getting all
participants to answer open-ended questions justifying their responses. Although many ex-
perts provided justifications for their ratings, not everyone did. As noted by Lim et al. [100]
and Glastonbury and MacKean [101], the format of open-ended questions in surveys might
not elicit the in-depth explanations typically found in individual interviews. A third limita-
tion is that the participants were all selected for their expertise in the area of online and
blended learning. Therefore, there might be some bias towards online components.

6. Conclusions

This study identified and rated five types of delivery methods that need consideration
when designing a blended course, i.e., face-to-face instructor-led, online instructor-led, face-
to-face collaborative work, online collaborative work, and online self-paced. It contributes
several findings regarding how academics should prioritize their delivery options and
how sustainable learning could be built. From the outcomes of this study, it is possible to
conclude that active engagement with course content through collaborative activities is
most preferred for blended learning courses. It also seems that the historical face-to-face
instructor-led delivery is least appropriate for 21st-century students. Moreover, it seems
that teachers need to incorporate more online components into their blended courses to
provide more student flexibility and minimize the environmental footprint associated with
traditional educational methods.

Academics’ exposure to e-learning during the COVID-19 pandemic has certainly
accelerated the adoption of blended learning. Therefore, it is useful for universities around
the world to consider the outcomes of this study. Traditional courses need to be redesigned
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with learning outcomes and available technology in mind. Online self-paced activities
are appropriate to introduce students to new content. Time that students spend in class
is valuable and should be used to engage students in collaborative activities that can
make their learning intense and permanent. Students’ collaboration should continue
online. Online collaborative activities should be designed so students can continue to be
actively engaged in learning. Using each delivery method for what it does best can create
a sustainable learning environment by promoting inclusivity, reducing environmental
impact, and fostering student-centric learning. By harnessing the power of technology
to complement traditional methods, educational institutions can build a resilient and
adaptable framework that not only meets the diverse needs of students but also contributes
to a more sustainable and environmentally conscious future.

Even though this study revealed several meaningful research findings, future studies
are needed to investigate students’ preferences for the five delivery methods. This inves-
tigation would look at criteria that influence students’ preference for one method over
another. It would also look at the relationship between blended learning design and the
nature of the physical spaces in which it is delivered. It is also important to conduct the
same study in a different region, e.g., the Middle East. This can be helpful in determining
whether the results are context-dependent or not.
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