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Abstract

Brewing engineering is a subject that studies the application of biology, chemistry/biochemistry, sensory evaluation, and process
engineering in the production of alcoholic beverages on an industrial scale. Like many courses in higher education in the past
several years, brewing engineering courses underwent changes of their delivery from in-person to online learning due to the
governmental regulations of physical and social distancing. This article explores the application of an integrated teaching model
also referred to as blended teaching model in the article to promote the lecturer’s teaching presence and learners’ engagement in
online settings to embrace online studies and blended learning. A case study is provided in this article to illustrate learner
achievement between the integrated teaching model, 100% in-person, and 100% online teaching methods. The final marks of six
student cohorts (n = 453 students) enrolled in the Brewing Engineering course from 2019 to 2023 at a local Chinese university
are presented. The results show that the blended teaching model was the most effective one for teaching brewing engineering at
the local Chinese university compared to 100% in-person and 100% online with overall class achieving higher grades. 100%
in-person delivery showed that learners had slightly higher scores in their final grade, while 100% online delivery showed
learners scoring the lowest mean grade overall and the lowest passing rates (i.e. 60% is the passing mark) out of the three delivery
methods of learning. Moving forward, it would be beneficial for educators to consider using the integrated teaching model rather
than in-person or online for course delivery in higher education.
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1. Introduction

For a long time, higher education has been restricted to the
learners that could afford the time and resources to study. This
is due to the in-class tutorials, experiments, and lectures that are
delivered in-person with no recordings. In addition, some
higher education institutions require participation to pass the
course and it is mandatory to engage in discussions organized

by the course facilitator. However, the events of the COVID-19
have changed how higher education was traditionally delivered
and have increased students participation in distance learning.
Distance learning is defined as an alternative method of course
delivery where the student is physically separated from the
facilitator, therefore the obligation of attending class at specific
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times and location is removed [15]. Past research has indicated
that students have positive attitude towards distance learning,
however, it was noted that students did experience boredom
due to studying the course content alone [15]. In another study
conducted by Wang [31], Wang [31] noted that there are seven
barriers to online distance learning for Chinese students. These
barriers include communication and interaction, teaching and
courses, learning resources, learning support services, external
support and economic burdens, computer and network opera-
tion skills, and lastly conditions for accessing the internet. The
main barrier to online distance learning for Chinese students
highlighted by Wang [31] was communication and interaction.
Chinese online distance learning students were concerned with
the lack of interaction such as ‘student-to-student’ and ‘stu-
dent-to-teacher’ relationship fostered within in-person lecture
settings [31]. Therefore, apart from the course material, com-
munication and interaction are important where the facilitator
should create opportunities for the ‘student-to-student’ and
‘student-to-teacher’ interactions. However, since the outbreak
of the COVID-19 virus, the advancement of information
communication technologies (ICTs) has improved significantly
with materials such as pre-recorded media and online interac-
tion available to students, allowing more higher education
courses to be delivered online. Technologies enable lecturers
and learners to participate and interact in teaching and learning
at a time and place convenient to them.

1.1. Forms of Online Teaching and Learning

Online teaching and learning can come in different forms.
Coldeway’s Quadrants demonstrated four different teaching
types based on time and location in higher education, these
being the same time, same place (ST-SP); different time, same
place (DT-SP); same time, different place (ST-DP); different
time, different place (DT-DP) [27].

ST-SP represents traditional face-to-face teaching, whereas
DT-SP, ST-DP, and DT-DP can be considered as approaches
to online teaching and learning. DT-SP means that partici-
pants in the learning and teaching process interact in the same
space but at a time they choose; for example, learning in
asynchronous online discussion forums. ST-DP means stu-
dents from different geographical places connect synchro-
nously using online communication platforms, such as Skype
or Teams, this replicates many aspects of face-to-face spaces
with all participants having access to the same resources, files,
and synchronous discussion at the same time [23]. DT-DP
entails students and lecturers being separated geographically
and also by time, which was considered as the genuine form of
distance education; for example, Massive Open Online
Courses (MOOC) were developed for distance education.

1.2. Current Online Teaching Platform —
Opportunities and Challenges

Massive Open Online Courses (commonly referred as
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MOOC) was first introduced in 2008 by Robert Moore from
the University of Florida. It has grown rapidly since 2012, and
MOOC:s in different disciplines have been created by many
institutes. The well-known MOOC giants are Coursera,
Udacity, edX, and FutureLearn. In the past five years, the
development of MOOC has become increasingly popular for
higher education in China, with major platforms for higher
education including CUMOOC (Chinese University MOOC),
Xuetangx, and Treenity. MOOC provides an open learning
source and environment which favors the DT-DP learning
type around the world [35]; it allows learners to have oppor-
tunities to study quality courses from arrange of universities
[2]; it also provides flexibility to meet the study pace of
learners with varying academic backgrounds. The problems
of MOOCs have also been reported by different researchers
[17, 25]. For example, MOOC is less learner-centric, because
of the huge number of learners that have various academic
backgrounds and different learning needs; impossible to in-
teract with learners and limited supervision often leads to a
high dropout rate, especially for learners with poor
self-motivation [33]. In addition, Kang and He [17] also
pointed out that MOOCs might not be accepted by learners
from different cultural backgrounds or those who are used to
traditional face to face teaching.

Small private online Course (SPOC) is another type of
online learning that was first proposed by Professor Armando
Fox in 2013, which is an alternative to the traditional higher
education such as universities and polytechnics [17]. SPOC is
derived from MOOC but focuses on providing education to a
limited number of learners. It is designed for learners for a
specific program that fulfils the needs of the industry such as
agriculture and information technology industry. With care-
fully selected online resources, SPOC is more learner-centric,
and able to meet learners’ specific needs and levels, thus
leading to more purposeful teaching [17]. The SPOC teaching
mode comprises three major parts, namely, cognition (before
class), internalization (during class), and increase (after class)
[17]. Before class, learners do online independent learning
using the contents from MOOQOC; during class, the teacher
facilitates a ‘discussion session’ to answer questions from
learners to help them master the knowledge; After class,
learners can consolidate the knowledge by doing practice,
extra readings and collaborate with other learners in group
exercises. SPOC has been used for teaching different spe-
cialized subjects in higher education, such as IT English,
organic chemistry, computer engineering, system program-
ming and medicine [2, 16, 19, 21, 32]. Although SPOC seems
promising for learners, there are limitations. These limitations
are similar to MOOC where personal contact between learner
and facilitator is limited, feedback is slow and immediate
compared to the lectures, motivation where learners must
complete the required work before attending the class for the
interaction to be meaningful, and the learner must have
computer skills before enrolling into the course [13].

In terms of course evaluation and feedback, many courses
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in higher education have course evaluations where learners
can express their views about the course in a number of ways.
For example, learner’s completion rate, classroom repre-
sentative meeting, and end of course surveys [11]. During the
height of the COVID-19 pandemic, many researchers have
recorded similar findings to Wang [31], where the learner and
facilitator were limited. For example, both the lecturers and
students from Bangalore colleges and universities (India)
reported a lack of interaction between lecturers and learners
during online classes; 87% of both the lecturers and the stu-
dents reported that they preferred in-person over online course
delivery [20]. In another study, Garcia-Alberti et al. [12]
showed that students in civil engineering courses from Spain
and Peru experienced difficulties of learner engagement and
motivation. In addition, Garcia-Alberti et al. [12] indicated
areas in which other facilitators should be aware including the
lack of information clarity, resistance to remote education,
digital competences in the professors and also learner’s in-
tegrity regarding examination and ownership of work. It is
common to see that online discussions have limited stu-
dent-to-student interaction, as students may not be available
to do the required activities at the same time or preference of
the time of day when completing the online course. When an
online forum is created by the lecturer, the online forum is
predominately occupied by a hand full of learners and the
lecturer. Other learners either do not participate or the en-
couragement is relatively limited to the topic. Neuwirth et al.
[22] reported from an American university that learners will
not voluntarily use discussion forums, and observed en-
gagement-related issues as well as the lack of virtual class
etiquette. Neuwirth et al. [22] suggested that online activities
should be integrated into the outcome assessments; the dis-
cussion forums will not be effective in promoting interactions
between the members of the class, unless students are explic-
itly directed to read and comment on posts of their colleagues.

In light of some of the issues identified by the researchers
mentioned previously, technology in learning and teaching
will be an integral part of higher education. With more higher
institutions offering online courses, more lecturers and
teachers are going to use technology platforms to deliver their
courses. Anderson et al [3] pointed out that an online teaching
environment lacks non-verbal communication and paralin-
guistic information compared with the traditional face-to-face
setting. The following issues need to be addressed by higher
educators. Firstly, lecturers need to develop compensatory
behaviours to improve non-verbal and paralinguistic com-
munication; and secondly, lecturers need to adapt to a learning
facilitator role in the transition from a full face-to-face
teaching to an online teaching approach.

To facilitate an online course effectively, the lecturers need
to adapt to a range of skills and knowledge including man-
aging virtual classrooms incorporated with internet etiquette,
rearranging learning resources, providing technical support on
the use of different digital devices and apps, and particularly
in the application of suitable pedagogical approaches. In ad-
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dition, the lecturers need to be capable of providing social and
emotional well-being to students [23]. The enforced social
distancing that was put in place during COVID-19 pandemic
led to a sudden transition from traditional in-person learning
to completely online deliver of courses; this did not allow
enough time for lecturers to adapt to the ‘facilitating’ role and
develop the essential skills mentioned above. On the other
hand, the need for online teaching during COVID-19 pan-
demic has promoted more apps to be developed and allowed
lecturers to reflect on if their current pedagogy can be
amended.

1.3. Education Informatization

In recent decades, many countries have included education
informatization as an important part of education reform.
Education informatization is defined as the application of
integrating information technology into education, to provide
solutions in teaching, management and learning support [34].
The Ministry of Education in China has launched the
Ten-Year Development Plan for Education Informatization
(2011-2020) [30]. The development of education information
requires three stages: (1) developing educational material for
computer-assisted medium and learning materials for the
learner for selected courses, (2) the emergence of the distance
and online learning, and (3) lastly, additional and more com-
prehensive learning material and support in a variety of
courses and services [34]. Although the COVID-19 caused
many disruptions across all industries, COVID-19 accelerated
the development and acceptance of education informatization.
Additionally, more methods of educational delivery were
created such as flexible learning, mixed learning, or blended
delivery. Blended learning is a learning delivery method
which combines online learning material and in-person
learning activities in higher education institutions. Theoretical
and conceptual components of the course are conducted as
online learning materials, while activities and experimenta-
tions are carried as in-person teaching activities.

Blended learning is an effective integration of online
learning platforms and using in-person teaching to reinforce
ideas and theoretical concepts. The blended learning portion
consists of activities and information that are familiar to the
learner, while new theoretical concepts are consolidated in the
in-person learning. For example, in the blended learning
model, learners acquire the majority of their learning materi-
als online and spend a small portion of their time in the
classroom. As a new way of thinking, blended learning adopts
the teaching concept of learners as individuals with a sense of
agency, where the learner can identify and address the areas of
the course where they require assistance. Traditional
in-person teaching assumes that the learner may not know the
information or class materials are catered towards the group
of learners with the least amount of knowledge in the course.
Therefore, slowing down the lecture to allow information to
be acquired by all learners in the class. Blended learning on
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the other hand, allows flexibility in learning the online course
material and information. The online learning material is
self-directed and the lecturer provides conceptual adjustments
when the learner wants more clarity during the in-person
classroom activities. The self-directed learning allows learn-
ers to effectively synthesize information without the external
disruption of other learners and removes the competitive
nature of knowledge acquisitions. Unlike the traditional
model of in-person teaching, the lecturer and learner can also
foster a more dynamic relationship where the learner can
question information at a higher level and share information
that is based on the learner’s view.

Modern learning theory believes that learners are not pas-
sive receivers, therefore, the learning activities are
re-designed to meet individual needs providing a more per-
sonalized and self-directed learning experience. It is im-
portant to note that learners construct new concepts by
drawing on previous experience and knowledge to solidify the
new information [1]. The learner is provided with information
that are relevant to their world-view and are asked about the
application of the theoretical concepts during in-person clas-
ses. Blended learning can help stimulate learners' initiative
and creativity in learning, and also improve learning out-
comes, as well as increase learners’ sense of belong [7]. In the
in-person portion of blended courses, learners are asked to
share their thoughts and their online activities to the class to
promote learner engagement and critical evaluate their deci-
sion-making process.

Researchers have studied the application of MOOC in dif-
ferent subjects to improve teaching and learning experiences
in recent years. Zhu et al. [35] investigated 166 MOOC related
research articles in the last ten years; approximately 50% of
MOOC studies were focused on subjects of computer science,
education, business and management and language studies;
and only approximately 10% focused on engineering related
subjects. The model of integrated online and face-to-face
teaching in brewing engineering has not been investigated. In
our constantly changing world, helping learners develop
self-directed learning skills should be emphasized and prac-
ticed. This article discusses the development of the blended
teaching model for brewing engineering courses to integrate
the lecturer’s teaching presence and learners’ engagement via
neutering healthy collaborative learning relationships be-
tween lecturers and learners. This article also compared the
blended teaching model with traditional 100% in-person
teaching and 100% online teaching to evaluate the effective-
ness of this teaching mode in brewing engineering courses.

Brewing engineering is a subject that studies the applica-
tion of biology, chemistry/biochemistry, sensory evaluation
and process engineering in the production of alcoholic bev-
erages on an industrial scale. Although brewing engineering
includes theoretical concepts, this discipline includes a variety
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of practical components such as fermentation, agriculture,
operational design of a brewery, microbiology, chemistry, and
sensory evaluation that cannot be replicated via online deliv-
ery. In comparison with humanities and commerce subjects
where courses can be taught online without practical or de-
veloping laboratory skills, the delivery of any science, tech-
nology, and engineering in this case brewing engineering
courses completely online can be very challenging.

2. Case Study: Blended Learning Model
and In-person Delivery in the Beer
Brewing Program

The article should be written in English. An article should
be between 6 and 25 pages, and exceed 2000 words. For
original research articles, it should include the headings In-
troduction, Materials and Methods, Results, Discussion and
Conclusions. Other types of articles can be written with a
more flexible structure.

In response to the COVID-19 pandemic, learners in the
academic year of 2020 and 2021 were moved to the online
learning platform CUMOOC due to the health and safety
regulations imposed by authorities. Real-time computer con-
ferencing (ST-DP) was employed, coupled with study mate-
rials such as the lecturer’s PowerPoint slides and extension
readings (DT-DP) were uploaded onto CUMOOQC, in an at-
tempt to deliver the same course content to meet learning
outcomes. These two teaching and learning approaches
aligned with the finding from Bond et al. [5] who reported that
the educational technology used for emergency remote
teaching were mostly synchronous collaborative tools cou-
pled with text-based tools. At the initial stage, the online space
was largely a repository of documents or links to websites
with rarely any interactions between learner-to-lecturer or
learner-to-learner. In terms of course development, a blended
learning model was developed for the Bachelor of Brewing
Engineering Programme at Qilu University of Technology
after the lifting of the social distancing measures imposed by
authorities. This blended teaching model and in-person model
are displayed in Figure 1. For online-learning, learners carried
out autonomous learning using the provided CUMOOQC re-
sources (mainly a combination of DT-SP and DT-DP); In
in-person learning, the lecturer provided guidance and facili-
tated project-based learning; followed by another module of
online learning where learners completed learning activities,
group projects, and extended readings at their own pace
(mainly DT-DP). This model can be potentially applied to
different subjects and topics in this programme with modifi-
cations to suit different learning outcomes and course con-
tents.
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Figure 1. Blended Teaching Model (a) and Coldeway’s Quadrant (b) modified from the description by Simonson [27]. The teaching and
learning activities categorized by the different approaches with (i) same time, same place, (ii) different-time, same-place, (iii) same-time,
different-place, and (iv) different-time, different-place. When more than one Roman Numerals is prescribed next to the activity, this means
that these activities can be completed in different teaching modes and is not restricted on one of the Coldeway s quadrants. For example, the
group project can be self-directed and conducted outside classroom time (e.g. iv), while the final presentation and feedback can be conducted

face-to-face in front of the class (e.g. i).

In this teaching model, two factors are considered — time
and place, and the variables are whether they are the same or
different. When the teaching and learning are conducted at the
same time and place (ST-SP), there is an increase in interac-
tions and engagement compared to other teaching and learn-
ing forms; consequently, there is reduced flexibility when one
or more factor settings to be ‘the same’. When one of the
factors is set to be “the same” and the other set to be “different”
(for instance, DT-SP or ST-DP), it seems to be in the middle
ground to embrace somewhat good interactions and relatively
good flexibility.

2.1. Lecturer Preparation for the Beer Brewing
Program

For the CUMOOC to be effective, lecturers need to be
aware that their online (virtual) presence is different from
traditional face-to-face settings with a reduction of the
non-verbal communication challenging the role of the
long-established conceptual image built in the context of
traditional in-person teaching. Teaching presence was defined
as the design, facilitation, and direction of cognitive and so-
cial processes to realize personally meaningful and educa-
tionally worthwhile learning outcomes [3].

With technologies-enabled blended learning, lecturers
re-designed learning materials towards a constructivist ap-
proach; this included setting curriculum and topic objectives,
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learning and selecting high-quality MOOC resources, col-
lecting learning materials, and developing teaching design
[19]. In the model, lecturers completed a four-step process to
complete learning materials.

Step 1: Creating ‘Topic Tasks’.

Teaching design directly affects how well learners were
able to complete the course content [19]. In the teaching
model, lecturers first needed to create the ‘Topic Tasks’ ac-
cording to the syllabus and learning outcomes. ‘Topic Tasks’
states the topic of learning outcomes and outlines the tasks
that learners need to complete.

Constructing the course in a digital format forces the lec-
turer to think through the process, structure, interaction, and
evaluation components of the course. Understanding of
learners’ learning styles is imperative when designing an
integrated teaching and learning session [24]. Therefore, the
learning styles of the learners in our programme were as-
sessed continuously and the teaching and learning design
were modified accordingly based on the feedback.

Step 2: Collecting learning resources for the online space

In blended teaching and learning, the quality of MOOC
resources was very important. Therefore, lecturers need to
carefully select the quality online learning materials with the
consideration of the level of the course and the teaching and
learning styles. In addition, some lecturers may provide less
content in order to leave space with the aim to increase quan-
tity and quality of the online discussion [23]. Learning mate-
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rials include a glossary of terminologies, an introductory
video, a summary video, and readings.

Step 3: Developing interactive activities

Forums, online chatting groups, polling and voting can be
used for discussion, sharing opinions and feedback. Such
activities should be used for developing productive conver-
sations to deepen learners’ knowledge. Live streamed ses-
sions can be used to provide further explanations for the dif-
ficult concepts in course content and to emphasize the key
points to assist students’ reflection.

Group activities and practical sessions (e.g., beer sensory
evaluation, beer chemistry laboratory, and field trips) are
designed to enhance the theory learning and meet the specific
learning outcomes.

The above-mentioned activities can be completed in dif-
ferent modes (Figure 1), giving the lecturers flexibility to
adjust their delivery modes for the following topics while
considering how learners react to these activities. As such, it is
important to reflect on how the session has gone, and evaluate
how well learners have achieved.

Step 4: Evaluation and feedback

Tools such as Kahoot can be used as a platform for forma-
tive assessment of topics. Short questionnaires can be used to
collect ideas from students regarding how well the session
went and if there was any confusion about the course content.

2.2. Implementation of teaching

2.2.1. Online-Learning

The online-learning starts with the release of the ‘Topic
tasks’ by the facilitator (Figure 1). Topic Tasks included the
introduction of the subject (providing the learning outcomes),
studying the relevant glossary, watching the required MOOC
online videos (DT-DP), online discussion and reflection
(DT-SP). Indicative time allocation as well as the required
submission times for activities should be advised for each of
the learning activities, with learners having the flexibility to
plan their time to complete such activities prior to
live-streamed teaching sessions (ST-DP). Learners were re-
quired to complete the learning activities according to the
Topic Tasks. The role of the lecturer was to monitor learners’
participation in these online sessions and facilitate online
discussion. Although timely reply from the lecturer was
highly desirable regarding online discussion, lecturers had the
opportunity to reflect on the question before giving construc-
tive feedback. Higher-order thinking can be made more ex-
plicit in online discussion, as both the lecturer and student can
refer back to learning materials before responding. The
asynchronous nature of the online learning environment pro-
vides an equal opportunity for all students to participate as
compared to face-to-face setting where a few students tend to
dominate class discussions [9].

Reflection was used for summarizing the learning session
which can be done by completing a “two-minute paper”
(online survey). “Two-minute paper” has been suggested to
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be used as a cool-down learning activity at the end of a
learning session [4] to investigate how well learners under-
stood the topic and achieved the learning outcomes. A
two-minute paper could have many variations. The simplest
form of a two-minute paper could pose the following types of
questions:

1) What is the most important thing you learned about this

topic?

2) What is the most difficult part of the topic to under-

stand?

3) What could be improved in this learning session?

Based on the two-minute paper together with online as-
sessment, the lecturer can reflect on what could be improved
in future teaching, and explain and clarify difficult concepts in
learner-centred or project-based learning in in-person teach-
ing.

The second part of online learning is optional (Figure 1),
and intended as an extension post the in-person learning when
learners have gained fundamental knowledge and are ready to
engage in higher-order thinking to address real-world prob-
lems. Rather than remembering and understanding basic
concepts which should’ve already occurred in the first part of
the online learning, the second part of the online learning
should focus on analysing real-world scenarios, evaluating
various approaches to solving the problem and generating
new ideas. For example, learners could design their own
brewery or create a beer recipe based on the scenario provided
by the lecturer, encouraging learners to develop their own
framework and think creatively.

2.2.2. In-person Teaching and Learning

In the case study, a real-world scenario can be demon-
strated in the class to explain the theory or concept introduced
in the online-learning platform. Alternatively, the flipped
class can be used: case studies can be assigned to different
learning groups, learners presenting their findings or learnings
as a group to their peers. The role of the lecturer was to or-
ganize and facilitate a ‘Q & A’ (question and answer) session,
provide feedback on the presentation, and re-emphasize the
connection between each case and the covered theory.

The content of learning was used to consolidate in the
‘Doing’ part (Figure 1). This part of teaching was conducted
through a field trip to the local brewery. Local brewers could
share their experience for example, in the production creation
of a beer — from raw materials to final product, and reasons for
equipment selection and brewery design. An alternative to
field trips may include using virtual reality (VR) technology,
learners are no longer need to physically present in the
brewery. “Doing” also included chemical and sensory analy-
sis to physicochemical parameters of beer quality and to
connect the chemical composition in beer to sensorial attrib-
utes. This part was to gain firsthand experience from hands-on
work or from authentic scenarios.
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3. Case Study: Sample, Data Collection
and Statistical Analysis

The sample was comprised of learners enrolled in a brew-
ing engineering course studying towards a bachelor’s degree
in Bioengineering at the Qilu University of Technology,
Shandong, China. The learning outcomes of the brewing
engineering course include, understanding the principles of
brewery design and the major components of a brewhouse;
familiarising with the equipment in relation to the brewing
process; comparing and contrasting the variations in equip-
ment set ups; evaluating and improving the equipment set
ups according to the intended style of the beer. Brewing en-
gineering is not only theory-based, but also involves a large
amount of practical work, such as horticulture (hop planta-
tion), brewery design including the equipment selection,
brewing processes, and the analyses both physiochemically
and sensorially.

The sample was composed of 487 students (age: 19 — 23)
enrolled in the course from 2019 to 2023. There were six
cohorts (F, OL1, OL2, B1, B2, and B3); Cohort F enrolled in
the course before the COVID-19 pandemic, and was taught
in the traditional in-person (face-to-face) teaching; Cohort
OL1 and OL2 enrolled in the course during the pandemic
lockdown, and was taught fully online; and Cohort B1, B2,
and B3 enrolled after the pandemic, and was taught with the

blended teaching model developed in the current study. Of
453 students who participated in the current study, 194 were
female (43%) and 259 were male (57%).

Final course marks were used to assess learners’ academic
learning performance. The final course marks of 453 stu-
dents were collected. Statistical analyses were conducted
using XLSTAT (Lumivero, Colorado, USA). Students’ final
exam marks were analyzed using descriptive statistics and
one-way analysis of variance (ANOVA), with be-
tween-cohort differences assessed via Tukey’s Honest Sig-
nificant Difference (HSD) test.

4. Case Study Summary

The study compared the final marks of six student cohorts
(F, OL1, OL2, B1, B2, and B3) to investigate the effective-
ness of the integrated teaching model (Table 1). The final
marks of the OL cohorts were significantly lower than the rest
of the cohorts (p < 0.05) (Figure 2). For the distribution of
final marks, OL1 and OL2 had lower marks towards the Mean
and Median values, 25% of students from each cohort scored
66 and 69, respectively; some students who failed the course
badly were also observed for OL1 and OL2. In comparison, F
had a similar distribution of final marks but had fewer stu-
dents who badly failed the course.

100 T+

80

......
.....

..

70 +

Final Marks

50 +

40 1

20 - oLl

oL2

Teaching Method

Median

+ Mean

Bl B2 B3

Figure 2. Distribution of final marks of different student cohorts. Samples that do not share the same letter (a-c) are significantly different (p
< 0.05). F: face to face teaching; OL: online teaching; B: blended teaching.
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Table 1. Descriptive statistics of final marks from different student cohorts.

Teaching method N Aver.

F 83 8049 60
OoL1 86 71411 25
oL2 78 74411 28
B1 53 834 78
B2 78 8748 68
B3 65 8348 71

Min.

Max. Lower Quartile  Upper Quartile
96 74 88
90 66 78
93 69 81
92 80 86
99 80 93
95 81 87

Note: N, number of students in a cohort; Aver, average grade out of 100 with standard deviation indicated; Min, lowest grade; Max, highest
grade; Lower Quartile, student grade stays at 25% centile; Upper Quartile, student grade stays at 75% centile.

Blended teaching significantly improved learner academic
results (p < 0.05). The average, Min. and Lower Quartile
values for B1, B2, and B3 were higher compared to F, indi-
cating that blended learning was especially efficient with
lower academic achievers. In addition, the distribution of
final marks for B1, B2 and B3 were clustered much tighter
with no lower mark outliers.

It was clear that at the beginning of the COVID-19 pan-
demic, providing online MOOC courses alone resulted in
poor academic performance, this might be attributed to the
lack of interactions with learners and limited supervision
especially for learners with poor self-motivation [33]. Over
the years, the university campus has been considered home
to many students, and moving away represents a significant
upheaval for the individual [6].

From the case study, it was hypothesized that 100% online
teaching was relatively difficult for some learners especially
for the brewing engineering course as some learners may not
be motivated with the online learning material, lacked en-
gagement with the learner-to-lecturer or learner-to-learner, or
the peer support. In comparison, learners that were enrolled
in the blended learning performed better than 100% online
teaching. This can be contributed by learning online materi-
als and also in-person guidance from the lecturer during the
in-person class times. With a variety of learning online mate-
rials, the learner is able to use the materials for learning and
acquiring knowledge. As discussed in the earlier section,
learners are able to create their agency in learning with the
guidance of the lecturer during the in-person classroom ses-
sions. With interactive activities, students will find their vir-
tual/social presence, less isolation, and keep them engaged.

5. Discussion

With growth in online education during the pandemic, in
the post-COVID 19 era, there is an increased need to exam-
ine effective methods to provide meaningful and engaging
learning opportunities for students. Results have shown that
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students consistently performed better if the course was de-
livery using a blended approach (B1, B2 and B3) compared
with other teaching methods (F, OL1 and OL2).

In the case study, it is important to note that learner feed-
back and course evaluation was not systematically acquired.
Therefore, we are not able to present learner feedback and to
provide qualitative information about their experience. Some
points that should be considered is online access, online par-
ticipation, and learner engagement. From Koh and Daniel’s
[18] review on the teaching and learning strategies during
COVID-19, they noted online access can be a potential chal-
lenge for the learners as some learners may not have adequate
internet access/connections, noisy environment, tight study or
living arrangement and disruption from family members can
be contributing factors to lower learner engagement or per-
formance for online learning. In addition, the blended learning
model requires the learner and lecturer to have the hardware
such as computer, microphone, audio/visual equipment. Alt-
hough the blended learning model can allow learners to have
restrictive access to the online learning materials, the blended
learning model may not be equitable to all learners; therefore,
the higher education institution and lecturer need to evaluate
how learners without the hardware and software compatibili-
ties to access the online learning materials and attend the
in-person classes. Lastly, one concern that needs to be ad-
dressed is the integrity of the learners and lecturers. From lit-
erature, lecturers have implemented various strategies to re-
duce “cheating” such as randomized questions and allowing
open book [12, 18]. However, Garcia-Alberti et al. [12] noted
that third-party exam-takers can be used by the learner. Mov-
ing forward, it is important to address the equity and integrity
of online learning or technology assisted teaching such as the
blended learning model.

Central to the teaching and learning experience at Qilu
University of Technology, are the collaborative learning re-
lationships with lecturers and a focus on integrating
high-quality academic and scholarly work with professional
relevance and application. Although COVID-19 is somewhat
less relevant as authorities have removed most social dis-
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tancing restrictions, it is important to note that online and
blended teaching models are likely to be expected or pro-
vided to some degree at higher education.

Online learning especially blended learning is expected to
emerge as a favourable solution to problems that lecturers
face as they work on making the course content accessible
via online as well as face-to-face. The design of interactive
activities should be a focus in teacher preparation. Interactive
activities, such as forum discussions, group projects, and
hands-on experiments help create a dynamic learning envi-
ronment where learners are more likely to actively engage
with the learning material. These interactive activities aid
lecturers in connecting with learners on a deeper level, guid-
ing them through complex concepts and encouraging critical
thinking. In a case study presented by Skinner [28], Skinner
discussed the importance of activity design and summarized
that the main reason why some learners were reluctant in
timely participation in an online discussion was due to a lack
of motivation caused by a poorly designed activity.

Although, teacher presence is essential in facilitating cogni-
tive capability and fostering social relationships, peer support
plays a critical role in helping learners’ transition from tradi-
tional in-person learning to fully online environment. Peer
support systems, such as study groups, discussion forums can
significantly promote learners’ sense of belonging and lift the
morale in online learning settings. Such support systems can
be implemented by the design of interactive activities to force
learners into establishing study groups and completing group
projects. However, participation is crucial for developing a
learning community, and voluntary participation requires a
sparkle of personal and emotional interest [28]. To help estab-
lish an active and supportive learning community, lecturers
need to be flexible and willing to adapt course requirements to
meet learners’ needs, be inclusive and embrace the diverse
background of learners, engage and motivate learners, and be
available beyond teaching the course content [14].

6. Conclusion and Future Implications

As indicated in our model (Figure 1), some of the learning
activities can be easily converted wherever technology ena-
bles. For example, the face-to-face tutorials can be easily
converted to an online tutorial using platforms like Zoom or
Teams; the group projects can be prepared by students online
or offline, within a classroom setting or outside classroom
time, the following group presentation can be conducted ei-
ther in front of the class or recorded and uploaded onto a
platform for their peers to comment on. The key principle in
designing such interactive activities (other than delivering
the course content and meeting the learning outcomes), is to
ensure learners are fully equipped and ready to engage; al-
ternatively, step back into a more traditional way and reduce
the amount of “different” for the two factors (e.g. time and
place) as described in the previous section. In the due course,
while both lecturers and learners need time to transition to
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fully embrace the online teaching and learning environment,
it is crucial to make small attempts rather than fully transi-
tion to online education or assisted teaching with technology.
From the case study and previous experience, it is advisable
to start implementing activities that incorporate DT-DP. Both
DT-SP and ST-DP approaches cooperated to increase lectur-
er’s virtual presence, which in turn will promote learners’
engagement. Face-to-face learning (ST-SP) shouldn’t be
given up all together, especially if hands-on experience is
required for a deeper understanding of the course content.
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