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ings indicate that teachers used a variety of asynchronous and synchronous digital tech-
nologies and instructional approaches to facilitate students’ learning, assess learning,
and communicate with students and parents remotely. The findings suggest that a blend
of asynchronous and synchronous modes are seen as optimum to support student learn-
ing online. A model is proposed on how teachers can blend asynchronous and synchro-
nous digital technologies and instructional approaches within a sequence of learning.
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Introduction

The integration of technology and digital modes of learning into schools and class-
rooms has been gradually expanding in recent years (Bond, 2020; Schuetz et al.,
2018; Taghizadeh & Yourdshahi, 2019). It can be common, in many contexts, for
learners to use tablets in class (Bjgrgen et al., 2021) and be required to complete
homework assignments online (Magalhaes et al., 2020). To help teachers conceptu-
alise how they can integrate digital content and tools into their in-person classroom,
the International Association for K-12 Online Learning (iNACOL, 2011) proposes
a model for blended learning (see Fig. 1). This model is useful in helping teach-
ers consider ways of utilising resources, assessing learning and communicating
with stakeholders with various degrees of digital integration. However, the model
reserves synchronous learning for the physical classroom and asynchronous learning
for online—seeing blended learning as a blend of the physical/online. Furthermore,
the model does not provide suggestions on how teachers may sequence learning
using different modes.

While in most countries, primary and secondary education still occurs in the
in-person classroom, there has been growing popularity of virtual schools and dis-
tance learning in primary and secondary school years around the world (Barbour &
Reeves, 2009). This increase is, in part, due to the benefits virtual schooling report-
edly brings, including expanding educational access, providing high-quality learning
opportunities, improving student outcomes and skills, and allowing for educational
choice (Berge & Clarke, 2005). However, despite their increase in popularity and
their potential benefits, there is still a lack of best-practices data, and there is lim-
ited amount of research related to teaching and learning in virtual schools (Dipietro,
2010; Toppin & Toppin, 2015). Therefore, learner success within virtual schools
is largely dependent on the teacher’s ability to plan, implement and assess their
online teaching and courses (Rozitis, 2017; Toppin & Toppin, 2015). This state of
affairs has led scholars to suggest that good virtual schooling should be driven by
sound instructional approaches (Moller et al., 2012). Yet, developing and design-
ing online courses is more complex and different from an in-person course (Wang,
2021) with teachers needing to consider content, activities (including synchronous
and asynchronous activities), facilitation and evaluation (Wang, 2021) all within the
constraints of the physical and possible relational distance between the student and
teacher. Indeed, “established techniques for student success in traditional classrooms
do not always work in distance courses” (Serwatka, 2002, p. 48). Teachers and vir-
tual learning course designers, therefore, require instructional models which can
guide their pedagogical decision-making.

This study aims to address the current gaps in our understanding regarding online
primary and secondary education by contributing to the best-practice data and pro-
posing a model of how teachers can blend asynchronous and synchronous digital
technologies and instructional approaches within a sequence of learning. Addressing
these gaps is even more pressing, at the current time, as many physical schools have
become ‘temporary virtual schools’ due to COVID-19 (Hodges et al., 2020). Many
teachers have reported feeling ill-prepared for online-only instructional practices
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(Moorhouse & Kohnke, 2021; Morgan, 2020; Wang, 2021) while teachers can often
lack professional development in this key area (Chai & King, 2017; Sanchez-Cruza-
doetal. 2021). Though the disruptions to education of COVID-19 are likely to sub-
side, the affordances of online teaching mean virtual schools will continue to be a
feature of primary and secondary education (Barbour & Reeves, 2009). The current
study’s aims are achieved through an investigation of how Hong Kong English lan-
guage teachers designed, implemented, and leveraged synchronous and/or asynchro-
nous technologies and instructional approaches to teach learners during the COVID-
19 pandemic.

Digital technologies and instructional approaches

From the late twentieth century to the beginning of the twenty-first century, the
development of digital technologies has made a significant impact on the way we
work, play, and connect with one another. Initially, the effects of digital technologies
on education were relatively minor as generic technologies had limited usefulness
in the classroom or the work of teachers (Cuban, 2001). However, in recent years,
digital technologies specifically designed for education or with greater utility in the
classroom, such as presentation software, learning management systems (LMS),
student response systems (SRS), and game-based learning platforms (GBLP), have
begun to play prominent role in education (Moorhouse & Beaumont, 2020a; Tay
et al., 2017; Voogt et al., 2018), while teachers’ administrative responsibilities are
also becoming increasingly digitised (Shah, 2014). These changes have coincided
with the development of internet-ready, handheld devices, such as tablets, and Wi-Fi
connectivity, meaning teachers no longer need to take students to computer labs or
to use expensive laptops; rather, they can utilise the handheld devices in the class-
room (Hockly & Dudeney, 2018).

In Hong Kong, the Education Bureau has promoted the use of digital technolo-
gies in schools and has made grants and funds available to provide access to these
technologies (Kong et al., 2017). Schools have purchased suites of tablets, installed
Wi-Fi and initiated bring-your-own-device schemes. Along with these advance-
ments has been the development of instructional approaches and models, such as the
flipped classroom and blended learning (Carrier & Nye, 2017; Hockly & Dudeney,
2018; Pulham & Graham, 2018). The flipped classroom approach involves students
engaging with content outside of lesson time, usually via videos, before an in-person
class (Bond, 2020).

To date, there has been a dearth of research on the use of these models in primary
and secondary school contexts. Most research that has been done has focussed on
the integration or blending of digital technology into the in-person classroom. For
example, Tay et al. (2017) explored the integration of digital technology into a pri-
mary school in Singapore. They found that successful integration was dependent on
the instructional approaches adopted by teachers. Bond (2020) conducted a system-
atic review of 107 publications and documents pertaining to the use of flipped class-
rooms in primary and secondary schools. The author found a positive association
between flipped classrooms, student engagement and learning, with teacher-made
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videos and the use of collaborative digital technologies (e.g. a LMS). However, she
also reported a need for further research to include the perceptions of teachers. In
addition, Pulham and Graham (2018) conducted a literature review of teaching doc-
uments to identify the competencies primary and secondary teachers need to con-
duct blended learning, along with technological knowledge, such as using an LMS,
and the ability to be flexible and personalise teaching content. Moreover, Pulman
and Graham found that teachers need knowledge of instructional approaches and
design. Like Bond (2020), Pulman and Graham highlighted the lack of published
research regarding blended learning in primary and secondary schools.

In response to COVID-19, scholars have begun to explore teachers’ shifts and
adaptations to online instruction (e.g. Cheung, 2021; Moorhouse & Beaumont,
2020b). For example, Moorhouse and Beaumont (2020b) explored one teacher’s
use of a video-conferencing system (VCS) to deliver synchronous online lessons
to primary school learners in Hong Kong. They provided several suggestions for
teachers new to synchronous online teaching, including providing time for students
to become familiar with the technology, utilising various features of the VCS (e.g.
‘share screen’ and ‘gallery view’), and including the synchronous lesson within a
sequence of learning. They suggested that the sequence should include a pre-task,
so students come prepared, and a post-task to extend the learning beyond the lesson.

In post-secondary or tertiary education where online (or distance) teaching and
learning has been a popular and growing mode of education for over two decades
(Allen & Seaman, 2016; Horvitz et al., 2003; White, 2003), more research has
been conducted. In post-secondary education, there is a variety of instructional
approaches adopted. Horvitz et al., (2019) identified four categories of instructional
approaches in community colleges in the United States, these included: (a) a hybrid
or blended course with asynchronous online lecturers; (b) a hybrid or blended
course with synchronous lectures; (c) a hybrid or blended course with a combina-
tion of asynchronous and synchronous lectures and discussions; and (d) a course
that is fully online (pp. 241-242). While their study provides a useful overview of
instructional approaches for online teaching, it does not examine the benefits of each
approach, nor potential ways of sequencing learning by combining various technolo-
gies and instructional approaches.

The literature review has shown that while digital technology is taking an increas-
ingly important role in primary and secondary school learning, most research has
explored its utility and related instructional approaches within in-person teaching
contexts (e.g. Tay et al., 2017), but not in fully online contexts. Although compara-
tively more research has been conducted in post-secondary education, there are still
limitations on what we know about how various digital technologies and instruc-
tional approaches can be blended into a sequence of learning. This study will begin
to fill this gap.

Conceptual framework

As mentioned above, the International Association for K-12 Online Learning (iNA-
COL, 2011) provide a model showing the degrees of online instruction and the
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impact this has on teaching practices, such as instructional resources (or digital
technologies), assessment, and communication (see Fig. 1). This model is useful
for understanding how online instruction can be used to expand and enhance the
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Mostly online

instruction instruction
Online Instruction
Less More Mostly

Instructional Course minimally uses  Digital content, Use of digital resources
Resources digital content, resources, and tools  and tools are integral to
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Fig. 1 Dimensions of blended learning model—characteristics of instructional models (adapted from

iNACOL 2011)
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curriculum and content or to become an integral part of the content, curriculum, and
instruction.

Models such as Fig. 1 focus primarily on the blending of in-person classroom and
asynchronous online instructional approaches. However, with recent advancements of
technology, the use of VCS to teach primary and secondary school learners synchro-
nously online has become a possibility (Peachey, 2017; Rehn et al., 2016, 2018). Syn-
chronous online teaching involves teachers using VCS to teach live real-time lessons
to their learners. This, therefore, provides the possibility of extending the definition of
blended learning to include blending of asynchronous and synchronous online modes.
Teaching synchronously online clearly brings additional challenges to teachers. Teach-
ers need to effectively teach and communicate across a screen, manage multiple digital
technologies simultaneously, maintain a sense of presence, facilitate real-time interac-
tion, and troubleshoot technical interruptions (Rehn et al., 2018). Despite these chal-
lenges, synchronous online teaching allows teachers and learners to engage with one
another in real time. They provide space for teacher-student and student—student inter-
action, engaging learners in group activities, responding instantly to student concerns
and issues, and ensuring students feel supported to do any asynchronous work they
are assigned (Gonzalez-Lloret, 2020; Peachey, 2017). These advances provide online
teachers with a greater choice of instructional approaches. However, online teachers
require awareness of technological tools and online instructional approaches if they are
to teach online effectively (Cleveland-Innes & Garrison, 2012; Cong, 2020; Pulham &
Graham, 2018).

COVID-19 has had a devastating impact on humanity. However, it has also led to
one of the biggest opportunities for innovation in education in human history. In nearly
every country and territory, teachers have needed to find ways to support their students’
learning outside of the physical classroom (Bozhurt & Sharma, 2020). This has led
to the wide-spread adoption of online teaching and learning in primary and second-
ary schools world-wide, effectively establishing thousands of virtual schools (Dhawan,
2020; Wang, 2021). This provides a unique opportunity to explore the digital technolo-
gies and instructional approaches teachers have employed at this time, which can add to
our growing understanding of blended learning in relation to virtual schooling.

Using three essential aspects of the dimensions of blended learning model
(adapted from iNACOL, 2011): instructional resources, assessment, and com-
munication, as a conceptual framework, this current study investigates how Hong
Kong English language teachers designed, implemented, and leveraged synchronous
and/or asynchronous online instructional approaches to teach learners during the
COVID-19 pandemic. It addresses the following research question:

e What digital technologies and instructional approaches have teachers in Hong
Kong adopted during the suspension of in-person classes?

By using the case of Hong Kong primary and secondary school English language
teachers, this study seeks to add to the growing body of literature around teachers’
responses to COVID-19. By detailing teachers’ practices, the study also seeks to
provide suggestions for ways teachers can implement online teaching and virtual
schooling beyond the pandemic.
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Methods
Research model

The current study used a two-stage qualitative-dominant sequential mixed-method
design to investigate how Hong Kong English language teachers designed, imple-
mented, and leveraged synchronous and/or asynchronous digital technologies and
instructional approaches to teach learners during the COVID-19 pandemic. As the
field of study has developed rapidly along with the spread of COVID-19, the two-
stage qualitative-dominant sequential mixed-method design, which included an
online survey with quantitative and qualitative items followed by semi-structured
interviews, allowed for a more holistic understanding and description of teachers’
practices than a single method (Morse, 2010). Furthermore, it allowed for ‘rich and
complex accounts of the type of sense-making’ of participants (Braun et al., 2020,
p- 1) and, therefore, helped explore participants’ lived experiences. The second
stage allowed the researchers to further explore themes generated in the first stage,
which is not possible in single-method studies (Hesse-Biber, 2010). This makes this
research model preferred for the exploratory nature of this study.

Data collection tools and process

The first stage involved an online survey with quantitative and qualitative items to
provide a general landscape of teachers’ practices. The survey was purposefully
developed for the study and underwent two rounds of piloting. In the first round of
survey development, two teacher educators familiar with the context were asked to
review the survey and provide comments on clarity and comprehensiveness (Nunan
& Bailey, 2009). In the second round, four teachers were asked to complete the sur-
vey. The researchers analysed their responses and compared them to the intended
purpose of each item. Overall, the survey was able to achieve its purpose; however,
some items were revised for clarity and purpose. This process helped ensure con-
tent and face validity and reliability of the data generated (Holden, 2010; Nunan &
Bailey, 2009). The finalised survey included three sections relevant to this study:
biographical information; use of technology; and perceptions of technology (See
Online Appendix 1 for the survey questions). The quantitative items were primar-
ily designed to collect biographical and general information, while the qualitative
items were designed to collect participants’ specific pedagogical practices and per-
ceptions of online teaching during the period of school closures. This makes more
open-ended items particularly useful for this study due to its exploratory nature
(Hesse-Biber, 2010). The survey was administered to 73 teachers at the end of
March 2020. Due to the time sensitive nature of the study and the restrictions placed
to limit human-to-human contact, participants were recruited through convenience
sampling. The researchers sent the survey link through e-mail and instant messag-
ing platforms to relevant contacts known to them with an invitation to complete the
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Fig. 2 Data collection process

anonymous survey. The link was active for two weeks. After participants completed
the survey, they were given the option to self-nominate for follow-up interviews.

The survey dataset consisted of 49 primary school teachers (67.1%) and 24 sec-
ondary school teachers (32.9%), 45.2% had less than 5 years teaching experience,
while 54.8% had more than five years. The sample represents the three main regions
of Hong Kong (i.e. Hong Kong Island 37%, Kowloon 30.1%, New Territories
32.9%).

The second stage of data collection involved follow-up, semi-structured inter-
views with ten teachers who had completed the survey and expressed interest in par-
ticipating. The interview guide was constructed in response to trends and themes
identified during analysis of the survey data (See Online Appendix 2 for the inter-
view questions). This allowed for a deeper exploration (Cohen et al., 2011) of the
teachers’ practices and the factors that influenced these practices. Ten teachers were
selected based on their responses in the survey to represent primary and second-
ary school contexts, all three regions of Hong Kong, and asynchronously-only and
blended instructional approaches. The interviews were conducted in April 2020
through VCS to minimise human-to-human contact and lasted between 55 and
70 min. They were audio-recorded and transcribed. The steps taken in the data col-
lection process are presented in Fig. 2. Ethical approval for the study was provided
at the University level with all participants informed of the purpose and procedures
of the study.

Data analysis

Quantitative data were analysed following standard statistical procedures to gener-
ate descriptive statistics appropriate to the data type, including percentages and fre-
quencies (Cohen et al., 2011). Qualitative data from the survey and interviews were
analysed using thematic analysis, with themes identified using the six-stage coding
process proposed by Braun and Clarke (2006):
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1. The transcriptions were read and re-read to familiarise the researchers with the
data.

2. [Initial codes were generated by each researcher, and then compared systematically

using a shared cloud stored online document with themes identified.

Within the themes, subthemes were identified.

4. The themes were reviewed by the two researchers and categorised using the con-
ceptual framework of the three characteristics of blended learning: Instructional
resources; assessment; and communication iNACOL, 2011). For example, the
themes ‘Asynchronous resources to manage learning’ and ‘Synchronous resources
to facilitate teaching’ were categorised under ‘Instructional resources.’

5. Themes from the survey and interviews were compared and compiled, with the
researchers agreeing to the final themes.

6. Extracts were selected that illustrated the themes and the report was compiled.

et

To increase the reliability of the data analysis, throughout the processes, the
researchers kept in constant communication: checking understandings, asking for
clarification, and discussing differences in interpretations (Cohen et al., 2011).

Findings

Data analysis indicates that teachers adopted either a blend of synchronous and
asynchronous instructional approach (n=42, 57%) or an asynchronous-only instruc-
tional approach (n=31, 43%) during the class suspension caused by COVID-19.
The decisions to use asynchronous and/or synchronous technologies and instruc-
tional resources or a blend of both, were largely dependent on the affordances of
each mode in helping the teacher address the needs of learners during the in-person
class suspensions. To help understand these affordances, the relevant findings per-
taining to each characteristic of the blended learning model (adapted from iNACOL,
2011), instructional resources, assessment, and communication are presented.

Instructional resources
Asynchronous instructional resources to manage learning

The survey results indicate that the use of LMS were wide-spread. All survey
respondents indicated they used one platform, such as Google Classroom (49%),
eClass (or other school-based platforms) (26%), and Seesaw (14%). The platforms
serve as a central point for teachers and students to engage in teaching and learn-
ing. Teachers choose LMS platforms, primarily based on their user-friendliness, the
provision of engagement analytics, and their use by teachers and students before the
suspension of in-person schooling. Therefore, they were familiar with its functions
and purpose. One survey respondent wrote about the use of an LMS:
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[An LMS] is a good platform for issuing assignments and quizzes. Marking
can be automatically done [on the LMS]. Results can also be analysed. I can
evaluate students’ performance simultaneously. The interaction is also active
in [the LMS]. Students can ask questions about technology or assignment
issues in [the LMS]. If I can’t give responses instantly, peers will answer those
questions.

Primary school teachers preferred LMS platforms that are specifically designed for
younger learners. These included features such as built-in ‘translation’ and multi-
modal activity types like ‘drawing’ and ‘video presentations.” The value of a LMS in
online learning seemed almost self-evident to the participants. Students and teachers
clearly need a familiar digital space to interact asynchronously, and conduct various
activities associated with learning, such as uploading worksheets and materials, sub-
mitting assignments, and providing feedback.

Asynchronous instructional resources to provide input for online learning

To develop input for student learning, teachers created tailor-made videos that intro-
duced content to students. To create the videos, a number of content-creation tools
or presentation programmes were utilised, including Microsoft PowerPoint (n =
13), Screencastify (n=15), OBS studio (n=2), iMovie (n=2) and Explain Everything
(n=2). Presentation programmes were used to create teaching videos with voice
over narration. These videos served as input to learning, where teachers could record
their lesson for students to watch “whenever and wherever they are, regardless of
the speed of the connection.” This added flexibility to both students and teachers.
The teachers were intentional about making videos engaging and short. One primary
school teacher mentioned, “[Videos need to be] quite eye-catching and quite inter-
esting so that [they] can catch students’ attention because I can imagine them sitting
in front of the computer all day.” It also allowed them to personalise the content for
their class and maintain a presence in their students’ lives. Video Hosting Sites, such
as EdPuzzle (n=9), and YouTube (n=12) were utilised to host the videos as they
allowed teachers to track student views and engagement. A teacher described the
process of creating a tailor-made video and uploading it using a presentation pro-
gramme and video hosting site:

I have found that using the screen record function on later versions of [a pres-
entation programme] has been very effective. In doing this, students can see
your face in a small window in the bottom right of the slides (although the
position can be moved). I think this makes the teaching more personal than
recording voice only and hopefully better keeps students’ attention... After the
[presentation] is finished, I will export it as a video, which includes the screen
record and annotations, and then upload the video to [a Video Hosting Site].

While the use of videos were seen as a good way to provide learning input, teachers
believe they need to be combined with a follow-up activity. The videos were either
followed-up with a synchronous lesson or a post-viewing assignment on an LMS.
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Asynchronous instructional resources to create activities for online learning

To create post-viewing exercises or modify activities and worksheets for online
learning, a number of tools were leveraged, including Kahoot (n =6), Quizlet
(n=4), Nearpod (n=4) and Google Forms (n=12). Survey administration software
(SAS), such as Google Forms, were seen as good platforms to design and assign
exercises as they can generate analytics on student participation and accuracy. A pri-
mary school teacher wrote, “The best way to assess student learning, I find, is [a
SAS]. The [spread]sheet that [it] creates makes it very easy for me to evaluate the
performance of the students.” It also allowed for ‘self-marking quizzes’ that teachers
found useful. Teachers mentioned the need to make the exercises and activities visu-
ally appealing so students felt interested in doing them independently. Even for short
post-viewing personal response questions, in response to a song or other material,
teachers found it useful to set a short quiz—something easily done orally in the in-
person classroom, but more difficult online. They could embed the video in the form
and ask a short personal response question. A primary teacher explains:

I created a [quiz on a SAS] [as a post-viewing activity to a song] and ask [stu-
dents] if they enjoy listening to the song. [Normally], I can ask this question in
the lesson freely, but now I can’t. I don’t know how to get their response. So,
I try to put this kind of personal question inside [the SAS] and then I ask the
students if they like the song. I want to know their personal experience.

The teachers recognised the need to sequence asynchronous activities so as to max-
imise the learning potential they afforded. For example, listening to a song or watch-
ing a video without a follow-up task, could reduce students’ engagement in it, and
also reduce the teachers’ abilities to monitor student engagement and performance.
Through completing a form on a SAS, students had incentives to complete the activ-
ities, while teachers gained valuable analytics on their performance.

Synchronous instructional resources to facilitate teaching

For the teachers who conducted synchronous online lessons and/or tutorials, they
used different VCS platforms, including Zoom (86%), Google Meets (9%), Microsoft
Teams (2%) and Webex (2%). Teachers used a variety of VCS platform features to
facilitate their teaching. These included the scheduling functions to timetable les-
sons in coordination with colleagues; the ‘Chatbox’, ‘raise-hand’ icon, and ‘voice’
functions to provide multiple modes of interacting; The ‘Share screen’ and ‘white-
board’ functions to combine the VCS other tools, such as SRS and production tools;
the recording function to upload lesson recordings for self-study or for safety rea-
sons, and the ‘Breakout Rooms’ function, which allows teachers to assign students
to smaller groups for discussion. Breakout rooms were seen as a particularly use-
ful feature, as they meant larger classes could be broken into small groups and stu-
dents had more opportunities for discussion. As this teacher mentions, “So I do use
the breakout rooms with my freshman in particular because it’s harder to have a
whole-class discussion with about 22 students.” Teachers felt that there needed to be

@ Springer



62 J. Comput. Educ. (2022) 9(1):51-70

a product for any small group discussion, such as the construction of a presentation
slide or the completion of an activity on SAS.

The utilisation of VCS platforms to teaching synchronously was seen as an
important step in the teaching sequence. While asynchronous approaches could be
used to provide learning activities for students to do in their own time, by bringing
students together, and sharing time synchronously, teachers were able to simulate
in-person lessons.

Assessment
Asynchronous assessment and feedback

Once students completed asynchronous activities or worksheets, teachers would
then assess the work and provide feedback. In the in-person classroom, this would
often entail individual written feedback on students’ work and/or feedback to the
whole-class in lessons. Teachers, therefore, need to conceptualise marking and
feedback for online-only instruction. For closed questions on platforms such as
Google Forms, Nearpod, EdPuzzle and Kahoot, the teachers utilised the self-
marking function that provided direct feedback to students. They also analysed the
analytics generated by the platforms to inform them about students’ participation
(i.e. how long they spent on each question), effort (i.e. how many attempts they
made), and accuracy (i.e. whether the answer is correct). This led to adjustments
or additional instruction either asynchronously or synchronously. For example,
one teacher noticed from the analytics created by Nearpod that some students
would randomly guess the answers to questions and take 40-50 attempts at one
activity. She was able to address this by creating an instructional video “going
through the Nearpod slides, one by one, and then showing [students]: ‘See, this is
how you have to play and you have to get fewer number of [attempts].””.

Open questions and activities were more challenging to assess and provide
individual feedback. As some teachers wanted students to handwrite work and
to limit screen time, these teachers would ask students to upload the work to the
LMS, then print it off and hand wrote feedback on the hardcopy before scanning
it and returning it to students. Others utilised annotation tools, such as DocHub
or Perusal to provide individual online feedback. A secondary school teacher
described the utility of Perusal:

You can program Perusal to look for [specific responses], and [students will]
get a point if they’ve done it so it can do your marking a bit for you or help you
out a little bit. You can kind of give [students] a heads up and be like, “You
know, there’s three key lines in this text that are essential to understanding it.
See if you can find them,” and you know they’ll highlight away.

To provide feedback to the whole-class on common errors or highlight good work,
teachers created feedback videos or conducted a synchronous lesson. These were
seen as a way to personalise the feedback. Using tailor-made learning platforms
and adapting tools designed for other functions, such as annotation tools, allowed
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teachers to simulate their in-person marking practices and ensure the important step
of assessing and providing feedback was not absent from their teaching sequence.

Synchronous assessment and feedback

In addition to asynchronous assessment and feedback, synchronous approaches
were also utilised. In fact, monitoring learning created an incentive for teachers
to use synchronous approaches, as this teacher wrote, “[I use] ‘Zoom Lessons’ to
follow-up learning. Students watch the videos by themselves and I found it much
better to have a chance to meet the students and see how well they have learnt.”
Teachers could ask questions and provide instant feedback. The option to inter-
act orally and in written form, as well as utilising the shared screen, meant the
teachers had multiple ways to gather data on student performance and provide
feedback to the whole-class, groups (in breakout rooms), or individually (through
one-on-one consultations). To help maximise the live lessons and ensure they
were effective, teachers believed it was important to use a variety of short, inter-
active activities and give clear instructions and rules to keep students busy and
focussed. Rules such as muting mics and raising hands to answer questions are
seen as important.

Communication
Asynchronous communication and interaction

As students were studying from home, teachers found different ways to maintain
contact with them. Teachers leveraged the LMS to send regular announcements,
which they believe served as an important strategy to keep students engaged. In
addition, some teachers utilised e-mail, instant messaging platforms (e.g. Whatsapp
and WeChat) or social media platforms (e.g. Instagram). These were seen as impor-
tant mediums for students who did not complete work or join scheduled synchro-
nous online lessons. Some teachers did note that if students disengaged completely,
there were limited options available to them. Having multiple channels available
for communication seemed essential for keeping students and teachers connected.
While the LMS was a good platform for notices and announcements, students need
to actively sign in to see the announcements. Therefore, instant messaging platforms
provided a way to connect directly and instantly.

Synchronous communication and interaction

Synchronous lessons were seen as beneficial as they provided a way to interact with
and between learners and maintain relationships with students during the suspen-
sion. Teachers utilised the various tools integrated into VCS platforms to promote
interaction through multiple modalities. Teachers used the ‘chat box’ function for
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students to write questions and responses; the ‘raise-hand’ function so students can
self-nominate to engage orally; and the ‘shared screen’ function to combine the VCS
with other tools, such as production tools (e.g. Google slides), game-based quiz plat-
forms (e.g. Kahoot!) or SRS (e.g. Mentimeter). Teachers largely use these methods
to “avoid lecturing” and prevent students from going off-task or “becoming bored.”
Although teachers felt interaction during synchronous online lessons was different
from in-person lessons and harder to facilitate, the affordances of the multiple tools
built in to the VCS meant that they could engage students in real time.

Discussion

COVID-19 has required teachers to find alternative ways to continue teaching
their learners. While many teachers were new to online-only modes of learning
(Wang, 2021) and the approaches and strategies needed to teach online are dif-
ferent from in-person instruction (Serwatka, 2002), they have shown an ability
to innovate for the benefit of their learners. This has led teachers to adopt asyn-
chronous and/or synchronous digital technologies and instructional approaches to
create emergency virtual schools.

The above findings were presented according to the three characteristics of the
blended learning model (adapted from iNACOL, 2011), instructional resources,
assessment, and communication. They show how teachers have utilised synchro-
nous and asynchronous approaches based on the affordances of each mode. Asyn-
chronous instructional resources provide a way for teachers to manage and create
learning materials for students. Students can then engage the materials flexibly
or when parental support is available. However, asynchronous technologies may
provide limited opportunity for real-time interaction and regular communication
between students and teachers. Therefore, teachers scheduled synchronous online
lessons through VCS to provide real-time interaction. During these live ses-
sions, the teachers used the various multimodal features of the VCS to facilitate
their teaching (Peachey, 2017; Rehn, 2016, 2018). Similarly, teachers employed
asynchronous and synchronous technologies to support them in assessing, pro-
viding feedback to learning, and creating modes of real-time and asynchronous
communication.

It seems that neither asynchronous nor synchronous-only modes of teaching
are enough alone to effectively instruct, assess and communicate with primary
and secondary school learners, and instead a virtual blended approach is likely
to provide the teachers with the tools needed. Therefore, the authors assert a new
model, the ‘Blended Online Instructional Sequence’, that integrates asynchronous
and synchronous online practices as a possible way for teachers to instruct, assess
and communicate with learners in a sequence of learning remotely (See Fig. 3).
The model, while informed by the findings from the study and related literature
(e.g. Cong, 2020; Bond, 2020; Moorhouse & Beaumont, 2020a; Moorhouse
et al., 2021; Peachey, 2017; Wang, 2021), suggests a five-stage blended lesson
sequence. In the first stage, a pre-live lesson task or activity is assigned, which
could include watching a video and/or answering questions on a LMS or SRS
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Mode Instructional Approach Pedagogical Rationale Digital Communication
Technologies
Leveraged
Asynchronous 1. Pre-live lesson task Help learners prepare for the  LMS or SRS
a. Watch video live lesson
b. Answer questions Give feedback to teachers on
students’ understanding and
ideas
Synchronous 2. Live lesson through Provide regularity VCS (e.g.
VCS Answer questions Zoom)
a. Warm-up activity Interaction between learner-  combined with
while students log learner / teacher-learner SRS, Game-
in based
b. Teaching + activity platforms, and
c. Set post-live lesson presentation
task (in detail) software
d. Stay ‘on’ for
students who have
questions Use LMS features
and instant
Asynchronous 3. Post-live lesson task Check student understanding LMS messaging
/ provide practice in subject platforms to stay
area in communication
Consolidate and continue throughout the
learning sequence.
4. Analyse students’ Analyse student Analytics on
responses understanding, development  various
and areas for improvement platforms e.g.
LMS
Asynchronous 5. Individual / class Provide feedback to leamer  Annotation
and/or feedback on understanding, Software /
synchronous development and areas for Video with
improvement answers /
Optional
synchronous
tutorials /
upload
feedback to
LMS

Fig. 3 Blended online instructional sequence

to help learners prepare for the live lesson and provide feedback to the teacher
on students’ understanding and ideas. Literature suggests that short tailor-made
videos by the teacher are preferable to ready-made videos (Bond, 2020). These
should be followed by personalised questions or short activities. In addition, the
LMS should be updated regularly and should periodically remind students to
check if activities and materials have been uploaded (Kim, 2017).

In the second stage, the teacher and students participate in a synchronous live
lesson through a VCS. Teachers can integrate other platforms and tools, such as
SRS and collaborative tools to provide multiple modes of interaction. It is impor-
tant that instructions and activities are clear and concise, and questions posed
are appropriate and meaningful to minimise student disengagement (Gomes &
Linton, 2011). In addition, to effectively conduct synchronous online lessons, it is
important for teachers to have the relevant competencies to facilitate interaction
during lessons (Cong, 2020; Moorhouse et al., 2021; Rehn et al., 2016).
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In the third stage, the teacher assigns a post-live lesson activity leveraging the LMS
or other digital technologies. The post-live lesson activity should extend the students’
learning forward while providing feedback to teachers on students’ performance and
needs, similar to the role of homework in the in-person classroom (Magalhaes et al.,
2020).

The fourth and fifth stage involve the teacher analysing and providing feedback in
the post-live lesson activity. In these final stages, teachers need relevant digital feed-
back literacies to select the appropriate mode and format, and to provide the feedback
to learners effectively (Gravett, 2020). Teachers need to keep in communication with
students during the sequence to ensure they keep up with their learning and actively
participate in learning. This can be done through the LMS (Kim, 2017) and instant
messaging platforms.

The stages provided opportunities for students to work independently and collabora-
tively in asynchronous learning environments, and opportunities for teachers to provide
live input, respond to questions and communicate in real time during synchronous les-
sons. The pre- and post- lesson tasks allow teachers to check for understanding forma-
tively and allow learners to respond through their preferred mode according to task and
learner variables (Moorhouse & Beaumont, 2020b).

While models such as the “The dimensions of blended learning model’ iNACOL,
2011) provide a way for us to conceptualise blended learning, it is important that teach-
ers also have a model they can apply to their teaching (Cleveland-Innes & Garrison,
2012; Morgan, 2020; Wang, 2021). The ‘Blended Online Instructional Sequence’
Model provides a possible learning sequence for teachers to do this, therefore, helping
address the current lack of instructional models and suggestions of best practice in vir-
tual schools and online primary and secondary school teaching (Dipietro, 2010; Toppin
& Toppin, 2015). It is important to add that even with the model presented in Fig. 3,
teachers need the relevant skills and competencies to teach effectively online (Cleve-
land-Innes & Garrison, 2012; Pulham & Graham, 2018), as even the selection of LMS
can have an impact on teaching and learning (Kim, 2017). It is, therefore, important
that as part of pre-service and in-service teacher training, as well as the development
of teachers’ technological competencies (Sdnchez-Cruzado et al., 2021; Taghizadeh &
Yourdshahi, 2019), they are also provided with possible instructional models, such as
Fig. 3, that can be used to design and implement a sequence of learning online. This
will aid their decision-making, planning, delivery, assessment, and hopefully, student
learning experiences.

Limitations and suggestions for further research

The current study demonstrates how teachers responded to the suspension of in-
person classes and shifted their teaching online with digital technology to keep
teaching despite the pandemic (Dhawan, 2020). They used a variety of digital
technologies and approaches to aid their students’ learning. The data analysis
suggests that neither synchronous nor asynchronous-only approaches are suffi-
cient to support student learning; instead a blended approach is required. Though
the reasons for teachers needing to teach online are not ideal, or ever desired, this
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period has provided us with an opportunity to explore and consider how teachers
can employ technology to aid learning at a distance.

There were some limitations in the study. Firstly, the sample size was small.
Secondly, the sampling method, while being selected due to the time sensi-
tive nature of the situation, may mean it does not represent the whole popula-
tion. Thirdly, the findings reflect teachers’ practices at a specific moment in time;
March 2020 (survey) and April 2020 (interview). These may have changed as
the situation regarding the class suspension developed. Furthermore, the find-
ings are context specific, representing the situation in Hong Kong. COVID-19
has impacted different countries and contexts very differently. Hong Kong, while
closing schools earlier than most, has had fewer per capita cases than other con-
texts (Goodwin, 2020). Fourthly, the data was self-reported. Readers should take
these limitations into consideration when discerning the findings relevant to their
contexts.

In addition, the ‘Blended Online Instructional Sequence’ Model presented in Fig. 3,
while emerging from the findings and related to literature, has not been tested. We
encourage other scholars and teachers to test the model and adapt it based on the needs
of their specific contexts. Furthermore, we encourage scholars to examine other instruc-
tional modes that could be used to facilitate primary and secondary online learning, sim-
ilar to Horvitz and colleagues’ (2019) study of community colleges. The situation caused
by COVID-19 is unprecedented in modern times. While we all wish to see a quick return
to normalcy, the context we are living through has broadened the scope for research.
Clearly, explorations of teachers’ practices in different contexts are warranted, as is the
perspective of other relevant stakeholders, such as students and parents. Furthermore,
as schools begin to reopen, it will be worthwhile exploring the role technology plays
in helping learners and teachers transition back to in-person teaching while maintain-
ing social distancing and other preventative measures. The post-COVID-19 classroom,
while requiring additional digital competencies (Sanchez-Cruzado et al., 2021), will also
require instructional models to aid teachers’ decision-making, planning and instruction.

Supplementary Information The online version contains supplementary material available at https://
doi.org/10.1007/s40692-021-00195-8.
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